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NOTE  ON  SIXTH  EDITION 


Vol.  II.  contains  the  sections  on  sexual  medical  jurisprudence  and 
on  toxicology,  and  the  editor  cannot  let  them  appear  without  thanking 
Mr.  Hugh  Candy,  B.Sc.,  analyst  to  the  London  Hospital,  for  the 
invaluable  help  he  has  rendered  in  assisting  in  the  revision  of  the 
analytical  portions  of  the  work  which  are  now  brought  up  to  date  ; 
but  should  the  reader  require  greater  detail  he  will  find  in  the  Appendix 
references  to  larger  manuals  on  the  chemistry  of  the  alkaloids  and 
other  poisons,  though  it  must  be  admitted  that  there  are  many  plants 
the  poisonous  properties  of  which  still  await  investigation. 

It  may  be  worth  remarking  that  the  chapter  on  Indian  Medical 
Jurisprudence  is  indexed  under  the  word  “  India,”  as  the  initial 
word. 

F.  J.  S. 

NOTE  ON  SEVENTH  EDITION 

The  Editor  has  to  thank  Dr.  William  Bulloch,  F.R.S.$  for  nearly 
all  the  references  under  the  headings  of  the  various  poisons  as  well 

,  t .  _i  j#: 

as  for  revising  the  letterpress  of  the  same. 

F.  J.  S. 
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OF 

MEDICAL  JURISPRUDENCE 


VOLUME  II 


SECTION  XIV 

SEXUAL  MEDICAL  JURISPRUDENCE,  OBSTETRIC 

AND  CRIMINAL 

Sex  as  a  fact  in  identity,  and  the  means  we  have  for  determining 
the  sex  of  a  person,  when  this  is  open  to  doubt,  have  already  been 
fully  discussed  in  Vol  I.,  Section  IV.  We  have  now  to  discuss  the 
concrete  relationships  of  the  two  sexes  : — the  woman  as  a  possible 
wife  or  mother,  the  man  as  a  husband  and  possible  father,  the  union 
and  the  dissolution  of  the  union  of  husband  and  wife,  unlawful  union  of 
man  and  woman,  or  man  with  beast,  the  results  of  the  union  of  man 
and  woman  and  the  methods  by  which  these  results  may  develop  and 
reach  the  outer  world,  are  now  to  be  reviewed. 

Primd  facie  it  might  seem  logical  to  divide  the  subject  into  sub¬ 
sections  relating  to  the  father,  to  the  mother,  and  to  the  child ;  but 
such  separation  is  impossible,  for  in  many  cases  all  three  are  concerned. 
There  are,  however,  certain  general  sexual  problems  the  solutions  of 
which  have  a  bearing  on  several  special  cases  ;  these  will  therefore  be 
discussed  first  to  avoid  repetition,  and  they  will  be  followed  by  a  review 
of  the  subjects  with  more  special  interests,  a  logical  sequence  of  which 
is  scarcely  practicable. 

The  general  questions  are  : — Is  this  man  or  woman  capable  of 
intercourse  ?  If  so,  can  such  intercourse  be  fruitful  ?  Has  this  woman 
had  sexual  intercourse  ?  Is  this  woman  pregnant  ?  Has  this  woman 
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had  a  child  either  recently  or  at  some  previous  time  ?  The  bearing  of 
these  questions  will  become  apparent  as  the  subsequent  problems 
are  dealt  with. 

We  shall  therefore  discuss  our  medico -legal  problems  in  the  following 
order  : — 

Sub-section  A.  Impotence  and  Sterility. 

„  B.  Virginity  and  Defloration. 

„  C.  Pregnancy  and  its  duration. 

„  D.  Parturition  or  Delivery. 

„  E.  Divorce. 

„  F.  Legitimacy  and  Paternity. 

„  G.  Rape. 

„  H.  Abortion. 

„  I.  Natural  birth. 

„  J.  Infanticide. 

,,  K.  Unnatural  offences. 


SUB-SECTION  A.— IMPOTENCE  AND  STERILITY 

Impotence. 


/ 


Impotency  may  be  rigidly  defined  as  “  the  incapability  of  either  sex 
to  allow  or  grant  to  the  other  the  legitimate  gratification  of  the  sexual 
desire.”  The  difference  between  this  and  sterility  must  be  carefully 
borne  in  mind  ( vide  infra),  for  the  one  may  be  a  bar  to  union  ora  cause 
for  divorce,  the  other  is  neither  one  nor  the  other  in  the  eyes  of  the 
law. 

The  causes  of  impotency  may  be  thus  classified : — 

General  or  functional,  un-'j  Age.  ('Any  of  which  may  lead  to, 

connected  directly  with  >-  Illness.  j  or  cause,  temporary,  or 

the  sexual  organs.  J  Emotion.  \  permanent,  incapacity. 

Local  or  organic,  in  direct^  Congenital  /Curable. 

connection  with  the  l  or  acquired  J  Doubtfully  curable, 
sexual  organs.  )  conditions,  (incurable. 

All  of  which  groups  must  be  noticed  separately. 

(1)  Age  as  a  cause  of  Impotency. — In  Females. — As  the  woman 
is  in  effect  a  mere  passive  agent  in  the  sexual  act,  there  can  be  no  limit 
to  the  oldest  age  at  which  she  can  be  potent  to  allow  the  act,  provided 
she  be  free  from  disease  or  deformity  ;  whether  she  has  her  sexual 
instincts  still  preserved  or  not  has  nothing  to  do  with  the  matter, 
though  we  have  no  reason  to  believe  that  mere  age  ever  extinguishes 
them  while  life  remains.  As  regards  the  youngest  age,  the  law  steps 
in  before  sixteen,  causing  the  sexual  act  to  be  a  misdemeanour  or  a 
felony  ( vide  “  Rape  ”),  and  therefore  before  sixteen  potency  as  a 
possibility  need  not  be  considered  ;  at  and  above  sixteen  it  is  only  some 
other  cause  than  age  that  can  interfere. 

In  Males. — As  to  the  age  at  which  a  well-formed  male  child  is 
capable  of  getting  an  erection  nothing  need  be  said  ;  it  is  a  function 
inherent  in  the  structure  of  a  healthy  penis,  and  a  question  on  the 
subject  cannot  arise.  At  the  other  end  of  the  scale  of  life  records  seem 
to  show  that  a  man  of  eighty  is  capable  of  becoming,  and  has  become 
a  (putative)  father,  and  we  have  no  physiological  reason  for  believing 
that  the  mere  question  of  “  erectio  penis  ”  can  ever  arise  on  the  score 
of  age,  apart  from  disease  or  accident. 

(2)  Illness  as  a  cause  of  Impotency. — In  Females. — Again  the  mere 
passive  role  played  by  the  female  prevents  any  discussion  on  this 
point.  A  woman  who  has  a  natural  vagina  cannot  by  any  general 
disease  be  rendered  impotent. 

In  Males. — It  is  far  otherwise  with  the  sex  that  plays  the  active  part. 
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As  a  general  rule,  diseases  which  do  not  affect  the  brain  nor  spinal 
cord,  and  which  are  not  attended  with  great  debility,  do  not  prevent 
intercourse.  On  the  other  hand,  all  diseases  which  are  attended  or 
followed  by  great  general  debility  must  be  held  to  suspend,  at  any  rate 
temporarily,  sexual  power  on  the  part  of  the  male  :  of  brain  and  cord 
diseases,  some  are  now  well  known  to  permanently  destroy  potency, 
while  others  may,  for  a  time,  increase  it,  though  such  usually  bring  on 
rapid  impotency  which  is  permanent. 

In  acute  febrile  illnesses  temporary  impotency  is  beyond  any  question 
the  rule,  especially  so  long  as  the  fever  lasts  ;  when  fever  is  subsiding, 
or  has  been  replaced  by  convalescence,  the  power  is  very  rapidly  re¬ 
gained,  and  it  is  conceivable  that  a  dishonest  nurse  might  under  such 
circumstances  bring  a  charge  against  a  patient,  though  the  editor  is 
not  aware  of  such  a  point  ever  being  raised  in  a  court  of  law.  If  one 
such  were  brought  to  the  notice  of  a  medical  jurist  he  could  only  decide 
the  matter  on  general  principles,  degree  of  pyrexia,  amount  of  debility, 
etc.,  but  one  has  to  remember  how  exceedingly  powerful  emotion 
may  become  under  such  circumstances. 

There  is  one  of  these  acute  diseases,  viz.,  Mumps,  which  must 
receive  a  word  of  special  notice.  It  is  now  well  known  that  mumps 
has  a  special  proclivity  to  attack  the  testicles  (primary  mumps  of  the 
testicles  is  reported  in  the  Lancet,  vol.  2,  1898),  and  such  attack  especi¬ 
ally  in  youth  and  adolescence,  is  not  infrequently  followed  by  atrophy 
of  the  gland.  After  this  atrophy  impotence  occasionally  follows, 
though  admittedly  not  often  :  cases  have  been  reported  from  time  to 
time  in  medical  journals.  Inflammation  of  both  testicles  (double 
orchitis)  is  a  rare,  and  according  to  some  authorities,  unknown 
sequela  of  mumps. 

The  editor  is  acquainted  with  the  case  of  a  married  medical  friend  whose 
virility,  he  is  assured,  was  rather  increased  than  diminished  by  the  wasting  of 
one  testicle  after  an  attack  of  mumps. 

He  cannot  find  any  recently  reported  case  in  which  definite  im¬ 
potence  has  followed. 

Of  chronic  general  disease,  i.e.,  of  organs  other  than  the  generative 
or  nervous  ones,  such  as  heart  disease,  chronic  nephritis,  etc.,  one 
can  only  say  that  the  sexual  function  is  so  intimately  allied  to  bodily 
vigour  and  healthy  nervous  energy  that  the  integrity  of  these  may  be 
said  to  be  essential  for  the  integrity  of  the  act ;  but  this  must  not  be 
taken  to  mean  that  we  have  knowledge  that  any  of  these  diseases  will 
totally  prevent  an  occasional  erection  which  may  be  used  for  its  natural 
purpose,  though  they  will  undoubtedly  diminish  a  man’s  average 
frequency  of  potency.  Habits  of  drunkenness,  the  abuse  of  narcotics, 
or  other  drugs,  may  undoubtedly  act  in  a  similar  manner,  and  it  is 
possible  to  conceive  that  very  determined  bad  habits  of  this  nature 
might  result  in  impotency,  absolutely  permanent  while  the  habit 
lasted,  but  occasionally  disappearing  with  discontinuance  of  the  habit. 

The  editor  has  for  soms  years  known  a  patient,  who  in  1901  when  aged  32 
suffered  from  tubercular  peritonitis,  and  now  consults  him  about  the  intense  agony 


IMPOTENCE 


5 


that  he  suffers  after  every  act  of  copulation  ;  this  agony  is  so  great  that  he 
actually  submitted  to  an  exploratory  laparotomy  to  see  if  the  cause  could  be 
removed.  The  operation  failed  in  its  purpose,  and  the  patient,  though  now 
physically  and  emotionally  potent  enough,  dreads  the  pain  so  much  that  there 
is  a  danger  of  his  becoming  practically  impotent. 

He  is  in  1918  still  potent,  but  rarely  indulges  in  connection  owing  to  the  pain* 
which  is  unaltered  in  character. 

Of  mental  and  other  brain  diseases,  and  of  affections  of  the  spinal 
cord,  many  are  now  well  known  to  have  an  effect  upon  potency  in  the 
male  subject.  Excessive  sexual  activity  is  well  known  to  be  a  feature 
in  many  forms  of  mental  alienation  in  their  early  stages,  though  this 
is  usually  followed  by  absolute  and  permanent  impotency  ;  perhaps- 
the  most  typical  of  such  diseases  is  that  known  as  general  paralysis 
of  the  insane,  one  or  two  striking  examples  of  which  (with  this  symp¬ 
tom)  have  come  under  the  editor’s  own  personal  cognisance. 

Tabes  dorsalis,  or  locomotor  ataxy,  is  perhaps  the  commonest 
of  the  spinal  cord  affections  to  have  the  sexual  powers  interfered  with 
in  one  direction  or  the  other. 

In  1893  and  again  in  1898  the  editor  was  consulted  by  patients  (one  on  each 
occasion)  who  wished  to  marry,  but  were  deterred  from  taking  that  step  without 
advice,  by  the  fact  that  neither  of  them  could  get  an  erection  ;  in  both  of  them 
there  was  abundant  evidence  that  they  were  suffering  from  locomotor  ataxia 
(one  was  later  reported  to  have  committed  suicide  through  distress  at  his  condi¬ 
tion).  In  the  case  of  Bagot  v.  Bagot  (Irish  Probate  Court,  1871),  the  husband  had 
this  disease,  and  a  mass  of  conflicting  medical  evidence  resulted. 

It  must  be  emphatically  stated  that  although  the  above  two  cases 
now  stand  on  record,  impotency  is  not  a  universal  and  inevitable 
effect  of  this  disease.  Byrom  Br  am  well  (“  Dis.  of  Sp.  Cord,”  p.  140) 
states  that  occasionally  there  is  seen  in  locomotor  ataxy  the  reverse 
effect,  viz.,  satyriasis  or  excessive  sexual  inclination.  Priapism  or 
painful  persistent  erections  of  the  penis  totally  unassociated  with  any 
sexual  desire  or  even  potency  (from  pain),  which  occurs  in  some  lesions, 
must  not  be  confounded  with  a  potent  condition.  The  question  may 
be  further  studied  in  Bramwell’s  works,  pp.  139  and  140,  where  physio¬ 
logical  explanations  are  offered,  which  would  form  a  satisfactory  basis 
for  attempting  to  estimate  the  medical  evidence  that  might  be  offered 
in  such  a  case,  since  no  doubt  in  a  case  of  myelitis  with  recovery, 
potency  or  impotency  would  depend  upon  the  situation  of  the  lesion. 

These  cases  of  alleged  impotency  from  corporeal  disease,  when  they 
require  to  be  elucidated  by  medical  evidence,  create  great  difficulty. 

In  Legge  v.  Edmunds  (Vice-Chan.  Court,  1854—5)  a  question  arose  respecting 
the  legitimacy  of  a  child  conceived  dining  wedlock,  but  born  four  months  after 
the  death  of  the  husband.  In  presumption  of  law,  •  the  child  was  legitimate, 
because  husband  and  wrife  were  at  the  time  living  together,  and  conception  and 
birth  were,  as  to  date,  in  accordance  with  the  ordinary  rules.  Two  months 
preceding  the  supposed  date  of  conception,  the  ’husband,  a  man  of  intemperate 
habits,  was  seized  with  paralysis  ( hemiplegia )  accompanied  by  coma,  and  he  lost 
the  use  of  the  right  side  of  his  body.  In  about  a  month  he  partially  recovered, 
but  the  paralysis  never  left  him.  A  month  later  he  was  attacked  with  general 
dropsy  and  disease  of  the  liver,  and  he  died  five  months  after  the  supposed 
date  of  conception,  and  four  months  before  the  birth  of  the  child.  A  year  after- 
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the  death  of  the  husband,  the  widow  married  the  defendant,  the  alleged  adulterer, 
and  had  by  him  four  children  ;  but  for  eight  years  preceding  the  death  of  her 
first  husband  this  woman  had  borne  no  child,  and  it  was  only  when  her  intimacy 
with  the  alleged  adulterer  commenced,  and  during  her  husband’s  illness,  that 
she  became  pregnant. 

The  question  submitted  to  Carpenter  and  the  author  on  this  state 
of  facts  was — Was  it  possible  or  probable  that  the  husband  could  have 
begotten  the  child  in  the  diseased  condition  in  which  he  was  repre¬ 
sented  to  have  been  at  the  date  of  conception  ?  The  opinion  given 
was  that  it  was  possible,  because  there  was  opportunity  of  access  ; 
and  sexual  power,  if  lost  by  the  attack  of  paralysis,  might  have  re¬ 
turned  at  a  time  corresponding  to  this  date  ;  but  they  considered  it  to 
be  in  the  highest  degree  improbable.  It  was  alleged  that  diseases  of  this 
kind  tended  to  suspend  sexual  power,  that  in  this  particular  instance 
the  effect  would  be  aggravated  by  the  intemperate  habits  of  the 
husband,  and  the  general  exhaustion  and  debility  under  which  he  was 
proved  to  be  labouring.  Further,  the  non-procreation  of  children  dur¬ 
ing  the  eight  years  that  he  was  married  and  in  constant  habits  of  inter¬ 
course  with  his  wife  was  clearly  not  owing  to  sterility  or  incapacity  on  her 
part,  because  she  had  borne  children  after  her  marriage  with  the  defend¬ 
ant  :  it  could,  therefore,  in  their  opinion,  be  assigned  only  to  impotency 
or  incapacity  in  her  first  husband.  The  general  conclusion  which 
they  drew  from  the  facts  laid  before  them  was  that  the  husband  at  the 
time  was  impotent,  [?  sterile — Ed.],  and  incapable  of  begetting  a  child. 
Evidence  to  this  effect  was  given  by  them  in  the  inquiry  subsequently 
directed  by  the  Vice-Chancellor.  At  the  same  time,  they  did  not  feel 
justified  in  asserting  that  prolific  intercourse  on  the  part  of  the  husband 
was  actually  impossible.  Guy  and  Semple  gave  evidence  on  the  part 
of  the  defendants,  to  the  effect  that  there  was  no  proof  of  impotency 
in  the  husband,  and  that  a  man  labouring  under  such  an  illness  as 
that  from  which  he  was  stated  to  have  suffered  would  still  be  physically 
capable  of  procreating  children.  The  evidence  regarding  the  precise 
bodily  condition  of  the  husband  about  the  date  of  conception  was 
conflicting  ;  and  the  Vice-Chancellor  decided  in  favour  of  the  defend¬ 
ants,  that  the  child  was  the  child  of  the  husband,  and  was  entitled  to 
the  estate  which  the  plaintiffs,  the  heirs  of  the  husband,  sought  to 
recover  from  the  defendant  and  the  widow  who  had  married  him.  There 
was  no  evidence  from  parental  likeness,  for  the  child  through  whom 
the  claim  arose  had  died  some  time  before  proceedings  were  taken. 
The  legal  presumption  of  legitimacy  by  wedlock  and  possible  access 
was  too  strong  to  be  rebutted  by  medical  opinions.  [I  think  a  different 
verdict  would  now  be  given. — Ed.] 

It  is  very  rare,  if  not  unknown,  for  these  affections  of  the  spinal 
cord  to  have  an  effect  upon  the  testicles,  but  should  they  do  so  and 
cause  also  motor  paralysis,  there  can  be  no  doubt  of  impotency  ;  but 
Curling  quotes  a  case  from  a  foreign  writer,  in  which,  under  paralysis 
(paraplegia)  of  some  years’  duration,  a  man  retained  sufficient  sexual 
power  to  have  prolific  intercourse.  When  the  paralytic  person  is 
advanced  in  age,  it  is  highly  probable  that  he  is  impotent.  In  1857 
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a  case  was  referred  to  the  author,  for  his  opinion  on  the  capacity  for 
intercourse  under  the  following  circumstances  : — • 

A  woman  required  an  order  of  affiliation  on  the  putative  father  of  her  bastard 
child.  She  was  a  widow,  and  the  illicit  connection  took  place  about  two  months 
before  her  husband’s  death.  The  husband  was  at  the  time  eighty-four  years  of 
age  ;  he  was  bedridden,  and  for  many  weeks  before  his  death  he  could  not 
move  in  his  bed,  and  was  unable  to  pass  his  mine  without  assistance. 

The  medical  opinion  of  those  who  examined  him  was  that  he  was 
impotent  from  physical  infirmity,  and  in  this  opinion  the  author  con¬ 
curred  ;  stating,  however,  that  unless  the  male  organs  were  diseased 
or  destroyed,  it  could  not  be  said  that  intercourse  was  impossible. 
It  was,  however,  wholly  improbable  that  the  husband  could  have  been 
the  father  of  the  child. 

Blows  on  the  head  or  spine,  by  affecting  the  brain  and  spinal  marrow, 
may  produce  impotency.  Several  cases  of  impotency  from  this 
cause  are  related  by  Curling  (op.  cit.  p.  363).  It  has  been  noticed  that 
blows  on  the  under  and  back  part  of  the  head,  in  the  region  of  the 
cerebellum,  have  been  followed  by  loss  of  sexual  power  on  recovery. 
Sometimes  this  is  temporary  ;  but  at  other  times,  when  there  is 
wasting  of  the  testicles,  it  is  permanent  and  irremediable. 

(3)  Emotion  as  a  Cause  of  Impotency. — In  the  Female— Again, 
from  her  passive  role,  emotion  can  hardly  be  said  to  be  a  definite 
cause  of  genuine  and  ineradicable  impotency,  but  at  the  same  time  the 
profession  does  recognise  that  the  emotions  in  a  female  (especially 
virgins)  may  rise  to  such  a  height  as  to  constitute  practical  impotency. 
“  The  slightest  approach  evokes  a  paroxysm  of  dread  and  of  conse¬ 
quent  resistance,  which  defies  all  efforts  ”  (Dixon  Mann).  Local 
causes  may  be  here  at  work,  which  may  be  amenable  to  treatment. 
Fruitful  intercourse,  under  anaesthesia,  might  be  followed  by  relief. 

In  the  Male. — Emotion  is  an  exceedingly  common  cause  of  temporary 
impotence,  as  all  medical  men  can  testify  ;  and  in  a  few  exceptional 
cases  is  reported  to  have  caused  permanent  impotency  as  regards  one 
particular  female.  Tact  and  possibly  a  slight  exhibition  of  drugs  will, 
however,  usually  overcome  this  form  of  impotency.  The  sexual 
desire,  like  other  animal  passions,  is  subject  to  great  variation ;  and 
there  are  instances  on  record  in  which  men,  otherwise  healthy-looking 
and  healthily  formed,  have  experienced  no  desires  of  this  kind.  They 
are  in  a  state  of  natural  impotency — a  condition  which  the  canon 
law  designates  as  “  frigidity  of  constitution.5’  This  is  not  to  be 
discovered  by  examination,  but  rather  from  their  own  admission. 
Under  this  head  we  may  class  hypochrondriacal  affections. 


In  the  male 


Congenital  Conditions. 

(Non- development  of  penis. 
Ill-development  of  penis. 
Penis  adherent  to  scrotum. 
Duplex  organs  (?). 
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[Absent  vagina. 

In  the  female  -j  Vagina  ill-developed  ;  too  small. 

I  Vagina  occluded  by  intra-uterine  disease  (?). 


In  the  male 


Acquired  Conditions. 


Disease  of  penis  j 
Amputation  of  penis 


Simple. 

Malignant. 

( Intention. 
1  Accident. 


Accident  to  penis. 

Disease  of  testicles  and  ducts. 
Excision  of  testicles. 

.Accidents  to  testicles. 


In  the  female 


'Disease  of  walls 
Adhesions  of  walls 
•{Tough  hymen 
Tumours  bulging 
in  the  walls. 


\ 

Causing  occlusion  of  vagina 
l  or  so  much  pain  as  to 
amount  to  occlusion. 


Some  of  these  conditions  are  obviously  incurable  ;  others  may 
possibly  be  removable  by  time,  etc.,  and  some,  again,  by  the  art  of 
the  surgeon. 

(A)  Deformities  or  Defects  of  Development — Congenital  Conditions  : 

(a)  In  Males. — In  some  instances  there  is  an  arrest  of  development 
in  the  external  organs  :  and  with  this  there  is  generally  an  absence  of 
sexual  desire.  Earr  met  with  a  case  of  a  man,  aged  forty-two,  in 
whom  the  sexual  organs  remained  undeveloped  and  in  an  infantile 
state.  There  was  some  difficulty  in  finding  the  testicles,  in  conse¬ 
quence  of  their  small  size.  On  examining  the  contents  of  the  glands 
microscopically,  no  spermatozoa  were  detected.  This  person’s  voice 
was  effeminate,  and  he  was  devoid  of  hair  on  the  chin  and  pubes 
{Med.  Gaz.,  40,  857).  It  is  not,  however,  always  to  be  inferred  that  a 
male  with  imperfectly  developed  organs  is  incurably  impotent.  The 
following  case  is  quoted  by  Curling  : — 

A  gentleman,  aged  twenty -six,  consulted  Wilson  on  the  propriety  of  his  enter¬ 
ing  into  marriage.  His  penis  and  testicles  but  little  exceeded  in  size  those  of  a 
youth  of  eight  years  of  age,  and  he  had  never,  until  this  acquaintance  with  his 
intended  wife,  felt  the  desire  of  sexual  intercourse.  He  married,  and  became 
the  father  of  a  family  ;  and  at  the  age  of  twenty-eight  the  organs  had  attained 
the  full  development  of  those  of  an  adult  (op.  cit.,  p.  95). 

Even  the  presence  of  two  or  three  penes,  according  to  Mende,  is 
no  bar  to  the  exercise  of  sexual  power,  provided  one  possesses  the 
normal  characters  of  the  male  organ.  This  author  refers  to  cases  of 
duplex  organs  (“  Ausfiihrl.  Handb.  d.  Gerichtl.  Med.,”  4,  337).  One 
of  these  sexual  monsters,  a  youth  with  two  distinct  penes,  was  ex¬ 
hibited  in  London  some  years  since.  He  could  exercise  his  functions 
with  either  organ,  but  there  was  only  one  testicle  to  each  penis. 

An  adherent  penis  is  a  congenital  condition,  and  as  such  it  may  not 
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only  in  itself  be  a  cause  of  impotency,  but  may  have  led  to  a  non¬ 
development  (or  growth)  of  the  organ,  so  that,  although  the  condition 
itself  may  be  curable  by  operation,  it  is  possible  that  the  loosened 
organ  may  be  still  of  little  use. 

The  penis  finally  may  be  (for  practical  purposes)  completely  absent, 
owing  to  imperfect  development.  Such  cases  are  extremely  rare. 
Incurable  impotence  is,  of  course,  a  result,  and  probably  sterility  also, 
though  such  is  not  an  absolute  necessity. 

(b)  In  Females. — The  vagina  in  females  is  sometimes  absent,  a 
condition  which  has  {vide  Sect.  IV.)  been  known  to  lead  to  a  curious 
result,  viz.,  sexual  intercourse  by  means  of  the  urethra.  Such  a  result 
could  not  a  'priori  be  expected,  and  the  condition  must  be  called  incur¬ 
able  impotence.  When  the  vagina  is  present,  but  merely  too  small 
owing  to  absence  of  growth,  such  a  condition  is  commonly  curable 
by  surgical  treatment.  • 

(B)  Disease  an fl  Accident  as  Causes  of  Impotency. — Acquired 
Conditions  :  (a)  In  the  Male. — (i).  Of  the  Penis . — Temporary  impotency 
may  be  caused  by  an  acute  disease  of  the  penis,  e.g.,  the  chordee  of 
gonorrhoea,  sores  on  the  glands  or  foreskin,  etc.  These  need  not  be 
further  considered  ;  they  come  under  the  head  of  general  surgery : 
more  chronic  disease,  such  as  epithelioma,  could  only  come  before  a 
medical  jurist  when  it  had  lasted  through  such  a  period  as  to  raise  a 
question  of  the  legitimacy  of  a  given  child,  but  each  case  must  be 
judged  on  its  merits,  it  is  impossible  to  speak  about  general  rules. 
The  editor  met  with  a  curious  case  in  1879,  in  which  a  man  of  sixty- 
five  had  broken  his  penis  by  too  vigorous  efforts  at  connection  ;  he 
recovered  perfectly,  and  expressed  a  determination  to  be  more  careful 
in  the  future.  Complete  amputation  of  the  penis,  whether  accidental, 
suicidal,  or  homicidal,  is  obvious  in  its  results,  though  the  amount 
amputated  in  incomplete  operations  might  leave  a  doubt  ( vide  case 
“Trans.  Med.  Leg.  Soc.,”  vol.  2,  p.  114). 

(ii.)  Of  the  Testicles. — It  is  rather  extraordinary  the  amount  of 
disease  that  may  exist  in  one  or  even  both  testicles  without  destroying 
either  sexual  appetite  or  power,  and  even  complete  destruction  or 
removal  does  not  at  once  destroy  the  power  of  connection,  though  it 
undoubtedly  does  so  after  a  time.  For  further  information  surgical 
manuals  must  be  consulted.  Impotency  from  personal  abuse  is 
very  doubtful,  and  depends  more  on  mental  emotion  (shame)  than 
anything.  The  value  of  injections  of  orchitic  fluid  is  still  doubtful 
and  sub  judice. 

(b)  In  the  Female. — Vaginal  diphtheria  or  ulcers  of  any  sort  may, 
on  healing,  lead  to  a  condition  of  occluded  vagina,  and  that,  in  some 
cases  of  a  permanent  and  irremediable  character.  In  elderly  females 
a  disease  known  as  kraurosis  vulvae  has  been  found  to  produce  the 
same  result.  Conditions  of  toughness  of  the  hymen  are  distinctly 
curable,  and  so  are  many  cases  of  tumours,  fibroids,  cysts,  etc.,  which 
may  block  the  canal ;  prolapse  of  uterus,  vaginal  hernia,  may 
be  curable ;  but,  again,  we  must  refer  the  reader  to  manuals  of  gynae¬ 
cology. 
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This,  in  strict  definition,  is  simply  the  opposite  of  fertility,  i.e.,  is 
entirely  a  matter  of  procreating  children,  and  as  such  is  absolutely 
independent  of  whether  or  not  impotence  be  present.  The  distinction 
between  impotence  and  sterility  is  very  important,  and  must  be  clearly 
borne  in  mind.  Sterility  by  itself  offers^  no  ground  for  a  divorce, 
while  impotence  may  become  a  just  ground.  Either  a  man  or  a  woman 
may  be  sterile  and  yet  not  impotent,  and  impotent  yet  not  sterile. 
As  with  impotency,  we  may  classify  the  causes  of  sterility  thus  : — 


General  or  functional, 
unconnected  directly 
with  the  sexual  organs. 

Local  or  organic,  in 
direct  connection  with 
the  sexual  organs.* 


Age- 

Surroundings  in-  May  lead  to  or  cause 
<  eluding  illness,  t  temporary  or  per- 
emotion,  and  un-  manent  sterility. 

'  known  c  onditions .  > 

J  Congenital  or  f  Curable, 
r  acquired  -!  Doubtfully  curable. 

)  conditions.  Incurable. 


(A)  Age  in  Relation  to  Sterility. 

In  the  Male. — Puberty. — Until  the  period  of  puberty  the  testicles 
are  small,  and  they  increase  very  little  in  size  in  proportion  to  other 
parts.  Curling  found  that  the  size  of  the  seminal  tubes  differed  but 
little  at  the  ages  of  eighteen  months  and  eight  years.  Fertile  sexual 
function  in  the  male  depends  entirely  on  the  proper  development  of 
these  organs  ;  but  the  age  at  which  fertility  appears  differs  in  different 
persons.  The  age  of  puberty  in  a  healthy  male  in  this  country  varies 
from  fourteen  to  seventeen  years  ;  its  appearance  is,  however,  affected 
by  alimate,  constitution,  and  the  moral  circumstances  under  which  the 
individual  is  placed,  and  in  some  cases  it  is  not  fully  developed  until 
the  age  of  twenty- one. 

The  seminal  secretion  in  the  male  is  not  prolific  until  it  contains 
spermatozoa.  They  are  peculiar  to  the  spermatic  secretion,  and,  in 
healthy  males,  are  always  present  in  it  after  the  age  of  puberty.  In 
cases  in  which  they  are  absent,  from  whatever  cause,  it  is  a  fair  infer¬ 
ence  that  the  person  is  sterile,  or  that  he  has  lost  the  power  of  procrea¬ 
tion  (“  Obs.  on  Sterility  in  Man,”  by  T.  B.  Curling,  1864).  In  this 
pamphlet  one  case  is  related  in  which  a  man,  set.  42,  who  was  married, 
and  whose  wife  had  borne  a  son  then  eight  years  of  age,  had  died  after 
four  days’  illness  from  strangulated  hernia.  The  testicles,  from  the 
fact  of  their  being  found  in  the  inguinal  canals,  were  examined,  and 
no  spermatozoa  were  discovered  in  either  of  them.  But  these  may 
have  been  formerly  present,  although  absent  at  the  time  of  examina¬ 
tion,  as  the  child  begotten  was  then  eight  years  of  age.  During  this 
long  interval  the  secretion  may  have  undergone  a  change,  and  have 
become  unprolific. 

There  is  no  need  in  a  modern  work  to  enter  into  the  old  discussions 
as  to  the  agency  of  spermatozoa  in  fecundation  ;  it  suffices  to  say  that 
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so  long  as  spermatozoa  can  show  movement  they  are  alive  and  capable 
(presumably)  of  fertilising  an  ovum  ;  when  they  lose  movement  they 
are  dead  (or  speedily  die),  and  incapable  of  so  fertilising  an  ovum. 

It  is  certain,  then,  that  a  male  is  incapable  of  procreating  until 
spermatozoa  have  appeared  in  the  seminal  secretion,  and  that  he  loses 
this  power  when  they  disappear.  The  age  at  which  they  are  formed 
varies  with  all  the  causes  that  affect  puberty. 

Riittel  met  with  a  case  in  which  a  girl  at  the  age  of  fourteen  became 
pregnant  by  a  boy  of  the  same  age  (Henke’s  Zeitschr.  der  S.  A.,  1844, 
p.  249),  and  in  the  B.M.J.  for  April  23rd,  1887,  the  following  case  is 
reported  : — 

**  Early  Paternity. — M.D.  writes  :  A  case  has  recently  come  under  my  notice 
of  sufficient  physiological  and  medico -legal  interest  to  deserve  notice.  A  young 
woman  was  sent  to  me  for  examination,  and  it  was  evident  she  was  pregnant. 
She  confessed  it,  and  was  brought  face  to  face  with  her  paramour  ;  they  both 
confessed  that  the  woman  had  led  him  astray,  and  allowed  him  to  have  inter¬ 
course  at  least  a  dozen  times.  The  present  age  of  the  father  is  thirteen  years 
and  three  or  four  months,  and  as  quickening  had  taken  place  at  the  time  of  my 
-examination  of  the  woman,  the  lad  could  have  scarcely  attained  the  full  age  of 
thirteen  at  the  time  the  intercourse  took  place.  The  boy,  I  may  say,  is  well 
developed  as  regards  the  generative  organs,  but  is  this  not  an  unusually  early 
age  for  the  development  of  the  procreative  functions  ?  ” 

This  is  the,  earliest  age  at  which,  in  a  temperate  climate,  the  pro- 
creative  power  has  been  reported  to  have  appeared  in  the  male. 

Cases  of  unusually  early  development  of  the  external  appearances 
(pubic  hair,  large  penis)  of  puberty  are  met  with  from  time  to  time. 

Thus  Stone  refers  to  one  such  in  a  boy  of  four  (Amer.  Jour.  Med. 
jSc.,  October,  1852),  and  the  editor  saw  a  boy  of  five  (shown  by  Mr. 
Hugh  Lett  at  the  London  Hospital  in  1907)  with  the  pubic  hair  and 
penis  of  an  adult,  and  others  have  been  reported  from  time  to  time  in 
medical  journals.  The  editor  can  find  no  record  of  fertility  in  such 
•cases,  and  he  would  be  inclined  d  priori  to  doubt  fertility,  though  of 
potency  there  can  be  little  doubt. 

In  a  case  of  contested  legitimacy  or  affiliation,  this  question  regard¬ 
ing  the  age  at  which  a  procreative  power  appears  in  the  male  may  have 
an  important  bearing  on  the  issue.  Thus  the  person  may  be  so  young 
as  to  render  it  impossible  that  he  should  be  the  father  of  a  child  imputed 
to  him.  The  rule  for  a  medical  man  to  follow  on  these  occasions  is 
this  :  not  to  regard  the  mere  age  of  the  youth,  whether  he  is  above  or 
below  the  average  of  puberty,  but  to  observe  whether  the  sexual 
organs  are  fully  developed,  and  whether  there  are  about  him  any  of 
the  marks  of  virility,  indicated  by  muscular  development,  the  growth 
of  a  beard,  and  a  change  in  his  voice.  If  these  signs  are  present,  what¬ 
ever  may  be  his  age,  there  is  strong  reason  to  suppose  that  the  sexual 
functions  are  developed.  We  occasionally  hear  of  instances  of  extra¬ 
ordinary  precocity,  but  the  development  of  sexual  power  is  generally 
accompanied  by  other  well-marked  changes  in  the  person.  Sometimes 
these  changes  do  not  make  their  appearance  until  after  the  age  of 
twenty- one. 
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On  the  other  hand  it  may  be  a  question  at  what  time  the  procrea¬ 
tive  power  disappears  in  a  male.  That  impotency  may  possibly  occur 
as  one  of  the  natural  consequences  of  advanced  age  is  undoubted  ; 
but  this,  as  we  know,  forms  no  legal  impediment  to  the  marriage  of 
parties,  however  old.  The  legal  presumption  is,  that  the  generative- 
faculty  does  not  disappear  through  age  ;  and  if  this  be  alleged,  and 
legitimacy  disputed  on  this  ground,  it  must  be  satisfactorily  proved  by 
those  who  would  benefit  by  the  allegation.  This  amounts  almost  to  an 
impossibility,  because  it  is  well  known  that  there  is  no  fixed  age  at  which 
the  sexual  functions  cease  either  in  the  male  or  female  ;  and  indivi¬ 
duals,  at  least  of  the  male  sex,  who  had  passed  the  ages  of  sixty,  se  ventyr 
and  even  eighty  years,  have  been  known  [?  proved — Ed.]  to  be  cap¬ 
able  of  fruitful  intercourse.  It  is  believed  from  anatomical  observations 
on  the  bodies  of  aged  persons,  that  the  causes  of  sterility  in  advanced  age 
are  to  be  found  rather  in  the  excretory  than  in  the  secretory  apparatus. 
Thus  obliterations  in  the  canal  of  the  epididymis  and  of  the  vas  deferens 
have  been  met  with,  and  changes  in  the  vesiculse,  the  effect  of  which  isv 
to  prevent  the  accumulation  or  the  passage  of  the  seminal  fluid.  Per 
contra,  spermatozoa  have  been  found  in  the  liquid  taken  from  the 
testicles  of  a  man  upwards  of  seventy  years  of  age,  and  on  one  occasion 
in  the  testicles  of  a  person  aged  eighty-seven.  Wagner  states  that 
they  are  to  be  found  in  the  secretions  of  men  between  seventy  and 
eighty  years  of  age.  Other  cases  of  a  similar  kind  are  recorded  by 
Debrou  ( Gaz .  Hebdom.,  January  4th,  1861,  p.  6).  Facts  tend  to  render 
it  highly  probable  that  the  fecundating  power  may  be  retained  by  the 
male  up  to  the  age  of  100.  Dieu  has  given  the  results  of  105 
autopsies  of  men  between  the  ages  of  sixty-four  and  ninety-seven. 
In  61  per  cent,  no  spermatozoa  were  found.  Four  of  the  cases  were 
nonagenarians:  of  these  none  had  spermatozoa  (Amer.  Jour.  Med. 
Sc.,  April,  1868,  p.  523).  According  to  Duplay,  the  seminal  fluid  of 
old  men  contains  spermatozoa  even  when  they  are  beyond  the  age  for 
fecundation  [Med.  Times  and  Gaz.,  1853,  1,  p.  581)  ;  but  he  does  not 
state  the  circumstances  which  enabled  him  to  arrive  at  this  conclusion. 

Lord  Erskine,  in  the  Banbury  Peerage  claim,  vide  below,  quoted  the 
case  of  Sir  Stephen  Fox,  who  was  married  at  seventy-seven,  and  had 
four  children,  the  last  when  he  was  eighty-one.  Schneider  met  with  a 
case  in  which  a  man  of  seventy- one  had  a  child  by  his  wife,  who  was 
only  seventeen  (Henke’s  Zeitschrj  1842,  2,  165).  Riittel  mentions 
the  case  of  a  man  who,  at  the  age  of  ninety-two  years,  married  and  had 
two  children  by  his  wife.  The  retention  of  procreative  power  became 
a  question  in  the  case  of  Johnson  v.  Johnson  (Vice-Chanc.  Court, 
January,  1871). 

In  1845,  Mr.  Johnson,  being  then  upwards  of  sixty  years  of  age,  married  his 
second  wife,  a  girl  of  sixteen.  She  obtained  a  great  influence  over  him,  and 
induced  him  to  quarrel  with  the  children  of  his  first  marriage,  the  plaintiffs  in  the 
suit.  In  1861,  when  Mr.  Johnson  was  upwards  of  seventy-seven  years  old, 
Mrs.  Johnson  bore  a  child,  which  died.  In  1862  and  1865  two  more  children 
were  born,  who  were  the  defendants  in  the  suit.  As  Mr.  Johnson  would  have 
been  of  the  age  of  seventy-eight  and  eighty-one  at  the  tune  these  children  were 
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born,  it  was  alleged  that  they  could  not  have  been  begotten  by  him  and  were  not 
his  children. 

Malins,  V.-C.,  declined  to  make  any  order.  He  thought  it  hopeless 
for  the  plaintiffs  to  attempt  to  make  out  that  the  children  of  Mrs. 
Johnson,  born  while  her  husband  was  living  with  her,  and  designated 
by  him  as  his  children  in  his  will,  were  not  his  children.  It  was, 
however,  a  very  significant  fact  in  the  case,  that  the  testator  lived 
fifteen  years  with  his  young  wife  without  having  had  any  children, 
and  that  they  rather  rapidly  appeared  in  succession  when  he  was 
between  seventy-seven  and  eighty-one  years  old.  When  the  procrea¬ 
tive  power  even  appears  to  be  lost  at  an  advanced  age,  the  stimulus  for 
intercourse  is  often  very  great,  associated  with  and  probably  called 
into  activity  by,  an  enlarged  prostate.  In  all  cases  of  prolonged 
virility  it  is  observed  that  the  bodily  and  mental  powers  are  also  retained 
in  an  extraordinary  degree,  showing  the  close  relation  which  exists 
between  the  sexual  function  and  corporeal  development,  even  to  the 
last  period  of  life. 

Plumbe  v.  Neild ,  102  L.T.  155,  medical  evidence,  that  a  man,  set.  72,  was 
unable  to  procreate  children,  refused. 

The  English  law  on  this  subject  was  clearly  laid  down  in  the 
Banbury  Peerage  case  (brought  before  the  House  of  Lords  in  1806). 

Lord  and  Lady  Banbury  had  been  married  twenty-one  years,  without  having 
had  issue,  when  he  died  at  the  age  of  eighty -five  years.  The  peerage  was  claimed 
by  the  descendants  of  an  individual  who  called  himself  the  son  of  Lord  Banbury  ; 
but,  in  fact,  it  was  alleged  that  he  was  the  son  of  Lady  Banbury  by  an  adulterer, 
during  her  husband’s  life.  According  to  the  evidence,  Lord  Banbury  did  not 
appear  to  have  been  aware  of  his  existence,  and  the  child  had  always  been 
known  by  another  name  (Amos,  Med.  Gaz.,  vol.  7,  p.  741). 

One  of  the  grounds  upon  which  the  legitimacy  of  the  descent  of 
the  claimant  was  contested,  was  that  the  deceased  nobleman  had 
become  impotent  through  age  ;  but  it  was  argued  by  Sir  S.  Romilly 
that  the  law  placed  no  limit  on  the  powers  and  faculties  of  men  in  this 
respect.  The  assumed  impotency  of  the  husband  on  the  ground  of  age 
could  not  be  admitted  as  a  proof  of  the  illegitimacy  of  the  alleged 
offspring.  In  1813  the  House  decided  against  the  claim,  but  not  on 
the  ground  of  impotency  from  age  in  the  husband.  It  was  proved 
that  Lord  Banbury  was  hale  and  hearty  at  the  time  of  his  death  ;  but 
the  moral  circumstances  of  the  case,  especially  the  concealment  of  the 
birth  of  the  child  from  the  husband,  were  considered  sufficient  to  prove 
that  the  child  through  whom  the  claim  was  made  was  not  the  offspring 
of  Lord  Banbury.  This  case  incontestably  proves  that  there  may  be 
capacity  of  intercourse  and  possibility  of  access  on  the  part  of  the  hus¬ 
band  yet  that  every  species  of  moral  evidence  will  be  admitted  to  rebut 
the  legal  presumption  of  legitimacy  when  there  are  reasonable  grounds 
for  disputing  it.  Romilly  remarked,  in  reference  to  the  retention  of 
procreative  power  in  advanced  age,  that  the  liberality  of  the  English 
law  on  this  subject  was  excessive  ;  for  there  was  no  age,  from  seven 
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upwards,  at  which  a  man  has  been  denied  the  power  of  procreating 
children. 

Males  at  the  age  of  fourteen,  and  females  at  the  age  of  twelve,  are 
legally  competent  to  contract  marriage. 

In  the  Female. — Puberty. — In  the  form  of  a  syllogism  there  can  be 
no  doubt  that  the  following  terms  represent  the  relationship  between 
female  fertility  and  menstruation  : — • 

To  be  fertile  a  woman  must  possess  an  ovary  (uterus,  etc.). 

This  ovary  must  contain  living  ova  capable  of  development. 

These  ova  attain  a  certain  stage  of  development,  which  we  may 
designate  ripeness,  at  successive  periods  of  time. 

To  these  three  statements  no  exceptions  can  be  admitted. 

A  ripe  ovum  ruptures  its  capsule  and  reaches  the  uterus. 

It  is  impregnated  by  a  spermatozoon  in  the  uterus. 

(To  these  last  two  statements  certain  exceptions  occur,  proved  by 
the  facts  of  the  various  forms  of  ectopic  gestation,  but  these  do  not 
invalidate  the  general  truth  of  the  statements.) 

The  escape  of  a  ripe  ovum  is  generally  associated  with  certain 
phenomena,  known  collectively  as  menstrual  molimina. 

The  prominent  external  molimen  is  an  escape  of  blood  from  the 
vagina,  which  escape  is  ordinary  spoken  of  as  menstruation. 

The  escape  takes  place  periodically  and  commonly  every  twenty- 
eight  days  ;  occasionally  at  longer  or  shorter  intervals. 

Facts  prove  to  a  demonstration  that  the  last  three  statements  have 
exceptions,  and  as  medical  jurisprudence  is  largely  concerned  with 
exceptions  to  rules  the  matter  must  be  considered  under  the  following 
heads : 

1.  When  does  menstruation  commence  ? 

2.  Must  menstruation  precede  pregnancy  ? 

3.  What  is  the  earliest  age  for  pregnancy  ? 

4.  When  does  menstruation  cease  ? 

5.  Can  a  woman  become  pregnant  after  the  menopause  ? 

6.  What  is  the  oldest  recorded  age  for  pregnancy,  apart  from  the 
question  of  menopause  ? 

1.  When  does  Menstruation  Commence  ? — The  menstrual  function 
is  commonly  established  in  females  in  this  climate  between  the  ages  of 
fourteen  and  sixteen  ;  but  it  may  occur  much  earlier — indeed,  in  some 
rare  instances,  a  discharge  resembling  the  menstrual  has  been  known 
to  occur  in  mere  infants.  The  occasional  appearance  of  the  menstrual 
flux  at  an  early  age  does  not  necessarily  imply  that  in  other  respects 
the  female  attains  the  development  of  puberty  nor  any  undue  precocity 
of  the  child  as  to  sexual  instincts.  In  other  cases  its  appearance  has 
been  protracted  to  a  much  later  period.  Perhaps,  in  this  country,  the 
most  frequent  age  for  the  commencement  of  menstruation  may  be  taken 
at  fifteen  years.  It  is  liable  to  be  accelerated  in  its  appearance  by 
certain  moral  and  physical  conditions  under  which  a  girl  may  be  placed. 
In  India  and  other  warm  climates  it  is  commonly  asserted  that  puberty 
occurs  very  early,  but  the  recent  experience  of  European  female  doctors 
in  India  shows,  however,  that  the  maturity  of  women  by  no  means 
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occurs  so  early  as  has  been  hitherto  supposed  among  Eastern  women. 

Instances  of  premature  menstruation  in  the  female  are  numerous, 
and  are  far  more  common  than  precocious  puberty  in  the  male  sex. 
Whitmore  (North.  Jour,  of  Med.,  July,  1845,  p.  70)  met  with  a  case 
of  a  female  child,  who,  from  a  few  days  after  her  birth,  menstruated 
regularly,  at  periods  of  three  weeks  and  two  or  three  days,  until  she  had 
attained  the  age  of  four  years,  when  she  died.  On  inspection  after  death 
she  appeared  like  a  much  older  girl.  The  breasts  were  unusually  large, 
and  the  female  organs  and  lower  limbs  were  considerably  developed. 
The  breasts  were  as  healthily  developed  as  in  an  adult  of  twenty 
years,  and  the  sexual  organs  were  also  as  much  developed  as  in  a  girl 
at  the  age  of  puberty.  It  was  observed  that  this  child,  who  had  been 
regularly  menstruating  for  twelve  months,  had  the  appearance  of  a 
little  old  woman.  Flugel  reported  the  case  of  a  female  child  who 
died  at  the  age  of  five  years  and  six  months,  and  who  had  attained  the 
height  of  five  feet  and  a  proportionate  development  of  the  body 
throughout.  When  six  months  old  she  had  cut  all  the  incisor  teeth, 
and  when  nine  months,  all  the  molars.  When  she  had  reached  the 
eighteenth  month  the  menses  first  made  their  appearance,  and  from 
that  time  occurred  with  great  regularity.  The  hair  of  the  head  was 
long,  the  breasts  prominent,  the  external  genitals  well-developed  but 
without  hair.  The  pelvis  was  capacious.  The  intellectual  powers 
were  not  more  advanced  than  usual  (Amer.  Jour.  Med.  Sc.,  July,  1872, 
p.  245).  For  similar  cases,  vide  B.M.J .,  1,  1901,  1  and  2,  1902. 

On  the  other  hand,  cases  of  delayed  menstruation  are  from  time  to 
time  reported.  Camps  found  that  it  had  not  appeared  in  a  married 
woman,  set.  30,  who  had  borne  no  children  (Med.  Gaz.,  vol.  32,  p.  409). 
Another  case  is  mentioned  in  the  same  volume,  where  it  appeared  for 
the  first  time  at  the  age  of  forty-seven. 

2.  Must  Menstruation  precede  Pregnancy  ? — The  editor  is  unable 
to  find  any  case  in  which  it  is  definitely  stated  (except  a  case 
communicated  to  him  in  connection  with  his  enquiry  below,  vide 
p.  19)  that  a  woman  who  had  never  at  any  time  had  any  men¬ 
strual  molimina  whatever,  had  become  pregnant ;  but  at  the  same  time 
the  possibility  of  such  taking  place  is  generally  admitted,  inasmuch  as 
it  is  by  no  means  established  what  is  the  precise  and  exact  relationship 
between  the  mere  external  escape  of  blood  and  the  escape  of  a  ripe 
ovum  (“  Menstruation  and  Its  Disorders,”  by  A.  E.  Giles,  1901). 
Provided,  on  the  other  hand,  that  some  molimina  have  at  some  time 
or  other  been  shown,  there  can  be  no  question  that  a  temporary  condi¬ 
tion  of  amenorrhoea  is  no  bar  whatever  to  conception. 

3.  What  is  the  Earliest  Age  for  Pregnancy  to  Occur  ? — It  is 
commonly  assumed  that  as  soon  as  menstruation  appears  a  woman  may 
be  considered  to  have  acquired  procreative  power.  It  is,  however, 
obvious  that  in  the  case  of  quite  young  babies  such  a  view  is  untenable, 
and  even  in  the  cases  of  young  girls  it  is  not  common  to  hear  of  them 
becoming  impregnated.  A  case  is  mentioned  by  Beck,  of  a  girl  men¬ 
struating  at  one  year  ;  she  became  pregnant,  and  was  delivered  of  a 
child  when  little  more  than  ten  years  old.  Walker  met  with  a  case 
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in  which  the  menstrual  function  was  established  at  the  age  of  eleven 
and  a  half  years,  and  the  patient  was  delivered  of  a  living  child  when 
only  twelve  years  and  eight  months  old  (. Amer .  Jour.  Med.  Sc.,  October, 
1846,  p.  547).  In  another,  observed  by  Riittel,  a  female  of  the  age  of 
fourteen  become  pregnant  by  a  boy  of  the  same  age.  He  also  quotes 
three  other  cases,  where  one  girl  of  the  age  of  nine,  and  two  at  the 
of  age  thirteen,  became  pregnant  ( loc .  cit.)  Wilson  met  with  an  instance 
in  which  a  girl  at  the  age  of  thirteen  years  and  six  months  gave  birth 
to  a  full-grown  child  ;  conception  must  have  taken  place  when  she  was 
twelve  years  and  nine  months  old  (Edin.  Med.  Jour.,  October,  1861, 
p.  332.  See  also  Casper’s  Vierteljahrsschr .,  January,  1863,  p.  180). 
Robertson  mentions  the  case  of  a  factory-girl  who  became  pregnant 
in  the  eleventh  year  of  her  age.  A  case  came  before  a  magistrate  in 
1871,  in  which  a  girl  under  thirteen  was  found  to  be  pregnant.  It 
appeared  from  the  evidence  that  impregnation  must  have  taken 
place  when  the  girl  was  twelve  years  and  three  months  old. 

A  man,  aet.  45,  was  prosecuted  ( R .  v.  Ghattaway,  Coventry  Sum.  Ass.,  1838) 
for  a  misdemeanour  in  having  had  carnal  knowledge  of  a  girl  name  Sprason,  then 
between  the  ages  of  ten  and  twelve  years.  When  intercourse  was  first  had,  the 
girl  was  eleven  years  and  eight  months  old  ;  it  was  repeated  several  times  subse¬ 
quently  :  and  when  the  prosecutrix  gave  her  evidence  in  Court  it  appeared  from 
the  statement  of  the  mother  that  she  was  in  the  last  month  of  her  pregnancy  : 
she  was  then  not  quite  twelve  years  and  six  months  old.  Menstruation  had  com¬ 
menced  in  this  girl  at  the  age  of  ten  years  and  two  months ,  and  had  continued 
regularly  up  to  December,  1847,  which  was  about  the  time  when  she  first  had 
intercourse  with  the  prisoner.  It  appeared  that  she  was  a  factory-girl ;  and  to 
the  heat,  confinement,  and  association  with  males,  to  which  girls  are  subjected 
in  this  employment,  may  [possibly. — Ed.]  be  referred  the  early  commencement 
of  puberty.  The  prisoner  was  convicted  {Med.  Gaz.,  vol.  42,  p.  751). 

Dixon  Mann  (“  For.  Med.,”  p.  86)  gives  to  Dodd  the  eminence  of 
reporting  the  earliest  age  for  pregnancy  :  “A  girl  began  to  menstruate 
at  twelve  months,  became  pregnant  when  eight  years  and  ten  months 
old,  and  was  delivered  of  a  living  child,  which  weighed  seven  pounds.” 
This  will  probably  remain  a  record,  unless  the  one  mentioned  in  the 
B.M.J.,  July  2nd,  1904,  beats  it ;  but  this  is  founded  only  on  a  news¬ 
paper  report  ( vide  also  Lancet,  1,  1903,  p.  1822). 

4.  When  does  Menstruation  cease  (Climacteric  or  Menopause1)  ? — 
The  average  age  at  which  this  function  ceases  in  women  is  from  forty 
to  fifty  years  :  but  as  it  may  commence  early,  so  it  may  continue  late  in 
life. 

In  one  case  it  has  been  known  to  cease  at  the  age  of  twenty-three,  and  in  other 
instances  it  has  continued  to  the  age  of  sixty-six  and  even  of  seventy-five  years 
(Whitehead,  op.  cit.,  pp.  145  et  seq.).  Out  of  many  cases  collected  by  Hogg,  the 
earliest  age  at  which  menstruation  ceased  was  twenty -three,  the  initial  period 
having  been  sixteen  years.  In  one  woman  it  ceased  at  thirty-four,  and  in  two  at 
fifty-three,  but  in  the  greatest  number  (nine)  it  ceased  at  forty-seven  {Med. 
Times  and  Gaz.,  1871,  2,  p.  555).  Hoyle  describes  three  cases,  in  two  of  which 


1  An  amusing  illustration  of  the  ignorance  of  some  insurance  offices  will  be 
found  in  the  Lancet,  January  4th,  1902,  wherein  a  legal  firm  ask  where  a  lady  who 
wished  to  be  insured  could  get  her  menopause  established  or  filed  ! 
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menstruation  continued  up  to  the  age  of  sixty-seven  ( Lancet ,  1860,  2, 
p.  527).  Thomas  met  with  a  case  in  which  a  woman  had  ceased  to  menstruate  at 
the  age  of  forty-five,  but  the  discharge  suddenly  reappeared  after  an  attack  of 
illness  when  she  had  reached  the  age  of  sixty-nine.  The  discharge  appeared 
several  times,  but  not  with  monthly  periodicity.  It  seems  that  her  mother 
and  sister  had  also  menstruated  at  the  age  of  sixty-nine  and  sixty  years  {Med. 
Times  and  Gaz.,  1852,  2,  p.  148).  In  a  case  which  occurred  to  Capuron,  it 
continued  beyond  the  age  of  sixty  (op.  cit .,  p.  98)  ;  but  a  more  remarkable 
case  of  late  menstruation  is  quoted  by  Orfila  from  Bernstein.  A  woman,  in 
whom  the  function  appeared  at  twenty,  menstruated  until  her  ninety-ninth  year. 

Whitehead  communicated  to  the  Lancet,  1886,  the  following  facts.  He  was 
called  to  a  lady,  set.  77,  suffering  from  uterine  haemorrhage.  Upon  inquiry,  he 
found  that  she  had  menstruated  monthly  up  to  the  time  at  which  he  saw  her. 
The  discharge  lasted  from  four  to  five  days,  and  had  then  left  her  ;  but  on  this 
occasion  it  had  been  very  profuse.  She  was  restored  by  the  usual  remedies. 
Other  cases  are  reported  (Amer.  Jour.  Med.  Sc.,  July,  1845,  p.  172).  In  one  of 
these,  a  mm,  the  menses  ceased  at  fifty-two  ;  at  the  age  of  sixty-two  they  reap¬ 
peared  and  so  continued  regularly,  until  she  was  last  seen  at  the  age  of  seventy- 
three.  In  another  instance,  a  nun  aged  ninety  had  regularly  menstruated  from 
the  age  of  fifteen  to  fifty-two  years.  The  menses  then  ceased,  but  reappeared 
at  the  age  of  sixty,  without  pain,  and  occurred  regularly  every  month  after  that 
date.  Her  health  has  been  good  throughout. 

While  it  may  be  just  to  accept  these  cases  of  menstruation  pro¬ 
longed  much  beyond  the  average,  it  must  not  be  forgotten  that  dis¬ 
charges  of  blood  from  the  vagina,  and  that  even  of  a  periodical  nature, 
may  be  due  to  disease  of  the  parts ;  polypi,  malignant  disease,  and 
others,  may  certainly  cause  such. 

From  these  facts,  it  is  clear  that  it  is  impossible  to  fix  the  age  of  a 
woman  by  the  period  at  which  this  “  change  of  life  ”  occurs.  At  the 
best,  it  can  only  be  an  average  of  a  certain  number  of  instances. 
This  question  arose  ( Clark  v.  Tatom,  Kingston  Lent  Ass.,  1848),  in 
reference  to  the  identity  of  a  woman,  through  whom  property  was 
claimed  by  the  husband,  who  was  the  plaintiff  in  the  action. 

The  marriage  had  taken  place  in  1794  ;  the  parties  separated  in  1809  ;  and 
the  plaintiff’s  wife,  as  it  was  alleged,  died  in  1843,  when,  by  direction  of  the 
defendant,  the  age  of  fifty-five  was  put  upon  the  lid  of  the  coffin.  A  medical 
gentleman  who  attended  her  in  1841,  deposed  that,  from  being  then  in  her 
menstrual  climacteric,  he  should  consider  her  not  to  have  been  more  than 
fifty  at  that  time.  He  stated  that  the  general  period  for  the  cessation  of  men¬ 
struation  was  forty-four  ;  it  was  rarely  protracted  to  the  age  of  fifty.  On  this 
assumption,  it  was  impossible  that  the  deceased  could  have  been  the  plaintiff’s 
wife,  because  at  the  time  of  the  alleged  marriage  she  would  have  been  only  three 
years  old.  On  the  part  of  the  plaintiff,  direct  evidence  was  given  to  show  that 
the  deceased  woman  was  his  wife  ;  and  it  therefore  remains  to  be  considered 
whether  the  adverse  medical  opinion  is  or  is  not  consistent  with  medical 
experience. 

It  is  obvious,  from  the  cases  above  quoted,  that  menstruation  may 
continue  to  sixty-six  or  seventy  years  of  age,  and  that  this  may  have 
been  an  exceptional  instance.  The  plaintiff  had  a  clear  right  to  this 
medical  presumption  in  his  favour  ;  and,  admitting  that  his  wife  was 
seventeen  at  her  marriage,  she  would  have  been  menstruating  in  her 
sixty-sixth  year.  Hence  it  is  evident  that  the  medical  facts  of  the 
case  were  consistent  with  the  evidence  adduced  on  the  part  of  the 
plaintiff.  At  the  trial  those  well-known  exceptional  cases  of  men- 
M.J.— VOL.  ii.  *  2 
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struation  beyond  the  fiftieth  year  were  not  even  referred  to  :  neverthe¬ 
less  the  jury  returned  a  verdict  in  favour  of  the  plaintiff. 

5.  Is  it  possible  for  a  Woman  to  become  Pregnant  after  Menstruation 
has  Ceased  P — It  is  commonly  asserted  and  believed  that,  after  the 
cessation  of  menstruation,  a  woman  is  sterile.  This  is  doubtless  the 
general  rule  ;  but  in  a  medico-legal  view  it  is  necessary  to  take  notice 
of  the  exceptions.  Pearson  communicated  to  the  Lancet  the  case  of  a 
lady  aged  forty-four,  who  up  to  September,  1836,  had  given  birth  to 
nine  children.  After  this  the  menses  appeared  only  slightly  at  the 
regular  periods  until  July,  1838,  when  they  entirely  ceased.  Owing 
to  this,  she  supposed  that  she  was  not  liable  to  become  pregnant ; 
but  on  December  31st,  1839 — therefore  eighteen  months  after  the 
entire  cessation  of  the  menses — she  was  delivered  of  her  tenth  child. 
Hence  conception  must  have  taken  place  at  from  eight  to  nine  months 
after  the  final  cessation  of  the  discharge. 

Two  or  three  cases  are  known  to  the  editor  of  women  marrying 
after  the  menopause  and  giving  birth  to  a  child  at  or  about  the  age 
of  forty-nine,  and  many  more  were  reported  to  him  by  women  in 
connection  with  the  enquiry  mentioned  below. 

6.  The  Oldest  Recorded  Age  for  Pregnancy  .—Numerous  instances  are 
on  record  of  females  advanced  in  life  bearing  children.  Dixon  Mann  ( loc . 
cit. )  quotes  the  following  :  1 .  A  woman  of  55,  menopause  not  mentioned ; 
2.  A  woman  of  59,  menopause  at  51  ;  3.  A  woman  of  72,  menopause  at 
48,  all  giving  birth  to  children.  Duncan  concludes,  from  his  researches, 
that  the  great  majority  of  the  population  is  recruited  from  women 
under  40,  but  that  the  mass  of  women  of  from  30  to  40  years  contribute 
to  the  general  fertility  a  larger  proportional  share  than  the  mass  of 
women  from  20  to  30.  The  age  at  which  women  cease  to  bear 
children  is  usually  from  40  to  50  years  ;  but  as  they  may  men¬ 
struate,  so  they  may  conceive,  beyond  the  last  of  these  periods. 
Riittel  observed  in  twelve  women  that  they  bore  their  last  children  at 
ages  varying  from  forty-five  to  fifty  years.  Ottinger  met  with  an 
instance  of  a  woman  bearing  a  child  at  fifty  ;  Cederschjald  with 
another,  where  the  woman  was  fifty-three ,  and  menstruation  still 
continued. 

For  a  case  in  which  pregnancy  and  abortion  in  a  woman  of  fifty-six 
gave  rise  to  serious  trouble,  vide  2,  1903,  p.  323,  where 

also  are  other  collected  statistics. 

Other  cases  of  births  at  the  respective  ages  of  sixty-three  and  sixty- 
five  are  referred  to,  but  these  appear  to  be  of  a  less  authenticated  kind. 
The  truth  is,  in  giving  a  decision,  the  law  is  bound  to  look  to  the 
anomalies  connected  with  the  exercise  of  the  generative  function  ; 
and  therefore  the  limited  experience  of  a  few  medical  witnesses, 
casually  taken,  can  hardly  be  expected  to  supply  satisfactory  answers 
to  questions  of  this  kind.  It  establishes  no  presumptions  respecting 
the  presence  or  absence  of  child-bearing  power  at  any  period  of  life  ; 
but  leaves  each  case  to  rest  upon  the  whole  of  the  circumstances 
which  attend  it. 

While  preparing  this  edition  of  Taylor  and  dissatisfied  with  Dr. 
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Taylor’s  remarks,  the  editor  was  engaged  in  a  case  in  which  the  oldest 
age  for  pregnancy  was  a  very  material  point,  and  he  determined  if 
possible  to  get  something  like  a  reliable  answer.  He  therefore  resorted 
to  the  originals  of  all  the  accounts  of  late  pregnancy  recorded  in 
English  journals  and  found  as  he  had  suspected  that  they  all  so  far  as 
he  could  ascertain  depended  on  the  mere  ipsa  dicdit  of  the  mother  or  of 
relatives  or  friends  and  in  no  case  could  he  find  any  evidence,  even  to 
the  extent  of  entries  in  family  Bibles  or  in  christening  registers,  that  the 
alleged  age  was  the  real  one. 

He  thought  that  as  the  Registration  of  Births  Act  (1874)  had  been 
in  operation  for  over  forty  years  it  might  be  possible  by  enquiry  to 
obtain  authentic  records  of  some  late  births  and  accordingly  he  wrote  a 
letter  to  practically  all  the  medical  journals  in  the  kingdom,  asking  for 
cases  to  be  notified  to  him.  The  matter  caught  the  eye  of  the  editor  of 
the  News  of  the  World  and  that  newspaper  offered  a  prize  of  £25  to  the 
oldest  mother  who  could  substantiate  her  claim  by  certificates  satis¬ 
factory  to  myself  as  the  editor  of  Taylor. 

The  result  of  the  struggle  for  the  prize  was  that  several  hundred 
competitors  appeared  ranging  from  49  (the  youngest  age  enquired  for) 
to  63  or  64  years  as  the  alleged  age  of  the  mothers.  I  then  proceeded 
to  write  letters  to  the  older  ones  asking  for  certificates  :  the  replies 
speedily  began  to  shew  how  flimsy  was  the  evidence  on  which  most  of 
the  cases  rested,  “  I  was  said  to  be,”  “  my  hair  was  gray,”  “  my  mother 
told  me,”  “  I  heard,”  etc.,  etc.,  I  hope  if  time  permits  to  read  a  paper 
on  the  subject  in  time  to  be  quoted  in  the  next  edition  of  Taylor. 
Here  the  bare  result  must  suffice.  The  prize  finally  went  to  a  lady  who 
was  born  on  September  7,  1852  as  certified  by  the  Registrar  of  North 
Bierley  and  the  child  was  born  on  April  19,  1906,  as  certified  by  the 
Registrar  of  Knottingley,  the  certificate  thus  making  the  prize  winner’s 
age  to  be  53  years  224  days  and  this  I  accept  as  the  oldest  authentic 
record,  and  until  convinced  by  very  strong  evidence  of  an  older  case 
occurring,  I  shall  continue  to  hold  that  54  is  beyond  the  limits  of  the 
possibility  of  pregnancy. 

Legal  Cases  with  Reference  to  the  Limit  of  Age  for  Pregnancy. 

The  legitimacy  of  the  claimant  to  the  Douglas  Peerage,  about  the  middle  of 
the  last  century,  was  contested,  among  other  grounds,  upon  the  presumed  loss 
of  procreative  power  in  the  woman  said  to  be  the  mother,  who  was  in  the  fiftieth 
year  of  her  age  at  the  time  of  the  alleged  birth,  and  who  therefore  must  have 
conceived  when  in  her  forty -ninth  year.  Lords  Camden  and  Mansfield  justly 
decided  that  this  was  no  objection  to  the  legitimacy  of  the  appellant.  The 
fallacy  of  trusting  to  a  ground  of  this  kind  as  evidence  of  illegitimacy  is  proved 
by  a  reference  to  the  numerous  instances  already  quoted.  The  following  cases 
show  the  more  recent  decisions  on  this  subject  : — In  In  re  Winslow's  Trusts, 
Malins,  V.-C.,  made  an  order  for  payment  out  of  court  of  two  sums  to  two  ladies 
respectively.  One  of  the  ladies  was  a  widow,  about  fifty-five  years  of  age  ;  the 
other,  a  spinster,  was  fifty-three  years  and  eight  months  old.  In  both  cases  the 
parties  were  entitled  absolutely,  subject  to  the  contingency  of  their  having 
children.  In  a  more  recent  case  ( Conduitt  v.  Soane,  May,  1871),  Wickens,  V.-C., 
declined  to  act  upon  the  presumption  where  the  lady  was  in  her  fifty-third  year. 
This  was  a  case  arising  out  of  the  will  of  Sir  John  Soane.  He  had  directed  his 
trustees  to  convey  his  estates  to  his  great-grandchildren,  upon  whom  he  had 
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also  settled  a  large  amount  of  personality,  now '  represented  by  upwards  of 
180,000?.  in  court.  The  testator  left  two  sons,  who  each  left  children  ;  several 
of  the  grandchildren  had  died,  without  leaving  children,  the  survivors  being 
two  daughters  of  the  eldest  son,  who  were  both  married  but  had  no  children ; 
and  two  daughters  and  a  son  of  the  younger  son.  The  married  ladies  were  stated 
to  be  of  the  age  of  fifty-seven  and  fifty-two  years,  and  the  case  now  came  before 
the  court  to  obtain  its  sanction  to  a  sale  of  a  part  of  the  real  estate,  on  the  assump¬ 
tion  that  they  were  beyond  the  age  at  which  it  could  be  expected  that  they  would 
have  children.  The  Vice-Chancellor  declined  to  make  any  order  as  to  the  sale  of 
the  real  estate,  stating  that  he  did  not  consider  he  had  any  jurisdiction  to  do  so. 
In  one  instance  which  he  had  heard  mentioned  by  the  Master  of  the  Rolls, 
a  child  had  been  born  when  the  lady  was  six  years  beyond  the  age  of  the  younger 
of  these  two  ladies. 

In  Forty  v.  Forty  (February,  1853),  Kindersley,  V.-C.,  decided  that  an  un¬ 
married  lady,  set.  53,  might  be  presumed  to  be  beyond  the  age  of  child-bearing, 
although  in  this  case  security  was  required  for  the  repayment  of  the  money  in  the 
event  of  her  marrying  and  having  lawful  issue.  On  this  precedent,  a  woman  who 
had  passed  the  age  of  fifty-three  is  presumed  in  law  to  be  past  the  age  for  child¬ 
bearing  [Med.  Times  and  Gaz.,  1871,  2,  p.  114). 

A  case  somewhat  similar  to  the  Douglas  case  was  the  subject  of  a  trial  in 
France  in  1754.  FranQois  Fajat  claimed  an  estate  as  heir  to  his  mother.  His 
claim  was  resisted  on  the  ground  that,  according  to  the  baptismal  registry,  his 
mother  could  not  have  been  the  legitimate  heiress  of  the  party  through  whom 
the  claim  accrued  ;  because  her  alleged  mother  would  then  have  been  in  her 
fifty-eighth  year  ;  and  this,  it  was  alleged,  was  beyond  the  age  of  child-bearing. 
Ancient  records  were  searched,  and  the  claim  of  legitimacy  was  admitted,  be¬ 
cause  menstruation  and  conception  had  been  known  to  occur  at  periods  of  life 
even  later  than  this  (Capuron,  “  Med.  Leg.  des  Accouch.,”  p.  93).  This  author 
quotes  a  case  in  which  a  healthy  woman  menstruated  until  she  had  passed  her 
sixtieth  year ,  and  her  last  child  was  born  when  she  was  sixty  years  of  age  (op.  cit., 
p.  98).  . 

In  Lord  v.  Colvin  (Vice-Chanc.  Court,  July,  1859),  one  of  the  questions  raised 
was  whether  a  woman,  set.  52,  who  had  been  married  thirty  years  without  having 
children,  had  then  passed  the  age  of  child-bearing  :  her  issue  would  take  the 
benefit  of  certain  property  under  a  will.  It  was  decided  that  the  "woman  had  not 
reached  an  age  at  which  it  could  be  said  to  be  impossible  that  she  might  bear 
children. 

In  the  Court  of  Appeal  in  May,  1904,  the  following  case  was  decided. 
The  report  has  historical  value  for  its  legal  references,  and  is  therefore 
quoted  in  full  : — • 

Before  Lords  Justices  Vaughan  Williams,  Stirling,  and  Cozens-Hardy. 

The  singular  task,  but  important  one  from  a  legal  standpoint,  was  set  their 
lordships  of  deciding  at  what  age  a  woman  should  be  presumed  to  be  incapable  of 
child-bearing. 

The  matter  arose  by  way  of  an  interlocutory  appeal  from  a  refusal  of  Mr.  Jus¬ 
tice  Buckley  to  order  to  be  paid  out  of  court  two  sums  amounting  in  the  aggregate 
to  6,041?.,  which  stand  to  the  credit  of  a  Mrs.  Hoyland  and  her  children. 

The  money  was  left  in  trust  for  Mrs.  Hoyland  for  life,  and  after  her 
death  to  her  children  on  their  attaining  the  age  of  twenty-one.  Mrs.  Hoyland 
was  born  in  January,  1852,  and  was,  therefore,  aged  fifty- two  years  and  four 
months.  She  was  married  on  August  19th,  1875,  and  had  five  children,  the 
four  who  survived  having  all  attained  the  age  of  twenty-one,  the  two  youngest — 
twins — being  born  on  May  27,  1882.  Mr.  Hoyland  died  on  March  22nd,  1896. 
For  some  years  prior  to  his  death  he  was  not  living  with  his  wife,  but  for 
six  years  after  the  birth  of  the  twins  they  did  live  together. 

Mr.  H.  Terrell,  who  represented  Mrs.  Hoyland,  pointed  out  that  the  real 
issue  was  at  what  age  a  woman  ought  to  be  presumed  to  be  incapable  of  child- 
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bearing.  The  question  had  frequently  been  before  the  courts,  but  no  settled 
rule  had  been  laid  down,  except  in  the  case  of  Groies  v.  Groves,  when  the  age  was 
fixed  at  fifty.  In  a  peerage  case.  Price  v.  Bowstead,  similar  to  this,  an  order  was 
made  in  favour  of  the  petitioner,  who  was  fifty -three.  Other  cases  similar  to 
this,  in  which  orders  were  made,  were  In  re  Widdowson's  Trusts,  the  age  being 
fifty-three  years  and  nine  months,  and  In  re  Milner's  Estate,  the  widow  being 
forty-nine  and  a  half,  and  having  been  married  twenty-six  years,  without  children. 
In  the  case  of  Brown  v.  Taylor  the  widow  was  fifty- two,  and  had  two  children, 
and  an  order  was  made  ;  in  the  case  In  re  Allanson's  Trusts,  the  widow  had  been 
married  fifteen  years,  was  fifty-one  years  and  eleven  months  old,  and  there  were 
no  children.  There  again  an  order  was  made.  In  Archer  v.  Dow  sin  the  widow 
was  fifty-three,  the  only  child  was  twenty-two,  and  the  husband  had  been  dead 
four  years,  and  it  was  presumed  there  would  be  no  more  children.  In  Paterson 
v.  Kempton  an  order  was  made  in  favour  of  a  spinster  aged  fifty-four  ;  in  Hodges 
v.  Hodges  an  order  was  made  in  favour  of  a  lady  who  was  fifty-five,  had  been 
married  eight  years,  was  living  with  her  husband,  and  had  no  children  ;  and  in 
Graham  v.  Parsons,  Vice-Chancellor  Bacon  made  an  order  in  favour  of  a  widow 
aged  fifty-one,  without  children. 

Lord  Justice  Vaughan  Williams  thought  there  had  been  a  general  unwilling¬ 
ness  to  make  a  presumption  before  the  age  of  fifty-three  or  fifty-four,  unless  there 
were  special  circumstances.  His  lordship  cited  a  case  in  1866,  when  a  number  of 
cases  dealt  with  in  two  centuries  were  set  out  in  order  of  date,  the  ages  being, 
respectively,  69  years,  66  years,  65  years,  64  years,  59  years,  57  years,  56  years, 
55  years,  and  53  years.  For  some  reason  or  other,  he  commented,  there  had 
been  steady  progress  downwards  in  these  two  centuries,  seeing  that  our  great 
grandfathers  put  the  age  at  69  years. 

Lord  Justice  Cozens -Hardy  remarked  that  the  courts  never  made  the  pre¬ 
sumption  now  if  the  age  was  under  fifty. 

Mr.  Terrell  said  Mr.  Justice  Buckley  thought  the  age  should  be  fifty -four  and 
a  half.  In  the  first  case  there  was  little  probability  of  the  widow  marrying 
again,  and  the  chances  of  additional  children  were  very  remote.  If  the  fund 
were  not  paid  out  she  and  the  children  might  die  without  having  the  benefit  of  it. 

There  was  no  opposition  on  behalf  of  the  trustees  to  the  application. 

Lord  Justice  Vaughan  Williams  thought  the  mere  fact  that  the  petitioner  was 
fifty -two  was  not  sufficient  in  itself  to  justify  the  presumption.  The  circum¬ 
stances  of  each  case  must  always  be  regarded.  Seeing  that  the  petitioner  wTas 
fifty- two,  that  her  last  child  was  born  in  1882,  and  that  she  had  lived  with  her 
husband  for  six  years  after  that,  and  considering  also  that  they  would  not  be 
interfering  with  the  right  of  any  living  person,  he  thought  they  might  safely 
make  the  presumption  and  the  order  for  payment  out  of  court. 

The  order  for  payment  was  accordingly  made. 

(B)  Sterility  from  Surroundings. 

(a)  In  the  Male . — Apart  from  impotence,  the  law  takes  no  cogni¬ 
sance  of  sterility  in  the  male  :  as  a  medical  question  it  could  only  be 
decided  by  finding  that  all  the  spermatozoa  in  the  testicular  secretion 
were  motionless  and  dead.  Personal  abuse  is  alleged  to  cause  it, 
but  this  the  editor  would  think  is  extremely  doubtful.  No  further 
comments  are  necessary  from  a  medico-legal  point  of  view. 

(b)  In  the  Female. — We  have  only  to  appeal  to  known  facts  amongst 
domestic  animals  and  amongst  wild  animals  kept  in  a  state  of  confine¬ 
ment  to  be  certain  at  once  that  surroundings  have  some  influence 
upon  conception  ;  many  of  such  have  been  examined  after  death  and 
found  to  be  perfectly  healthy  and  capable  of  bearing  progeny  so  far 
as  anatomy  or  structure  is  concerned.  Again,  in  human  beings  there 
are  many  instances  of  women  who  have  been  sterile  to  one  husband 
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and  fertile  to  another  without  any  suspicion  of  the  fault  lying  with  the 
husband,  or  rather,  without  any  proof  that  such  was  the  case.  The 
explanation  of  these  facts  is  obscure.  On  the  one  hand,  disease  may 
be  of  such  a  subtle  or  physiological  character  that  the  ova  of  the  female 
may  be  incapable  of  fertilisation  ;  on  the  other  hand,  there  may  be 
mechanical  impediments  to  the  proper  meeting  of  sperm  and  germ, 
impediments  of  such  slight  character  as  to  be  overlooked  on  autopsy. 
For  a  few  further  remarks,  vide  “  Sterilitv  from  Disease.” 

(C)  Local  Causes  for  Sterility. 


In  the  male 


In  the  female 


< 


Congenital  Conditions. 

Absence  of  testicles. 

(Absence  of  penis  (?). 

I  Ill-development  of  testicles. 

Disease  of  testicles  in  utero  (?). 

Misplacement  of  testicles  (?). 

VMalformations  of  penis,  epi-  and  hypospadias. 

/Absence  of  ovaries. 

|  Absence  of  uterus. 

Ill- development  of  ovaries. 

Ill- development  of  uterus. 

I  Absent  vagina. 


In  the  male 


Acquired  Conditions. 

'Complete  amputation  of  penis  (?). 
Excision  of  testicles. 

Disease  of  testicles. 

Accident  to  testicles. 

Atrophy  of  testicles  from  mumps,  etc. 
\Masturbation  and  spermatorrhoea. 


In  the  female 


/Excision  of  ovaries. 

Disease  of  ovaries. 

Excision  of  uterus. 

K  Disease  of  uterus. 

Occlusion  of  vagina  from  disease. 
'Disease  of  vagina. 


Congenitial  Conditions  in  the  Male. 

It  will  only  be  necessary  to  say  a  few  words  on  some  of  these 
conditions. 

Complete  absence  of  testicles  and  of  penis  are  theoretically  possible 
conditions,  but  no  record  seems  to  exist  of  a  case  in  which  the  fact  has 
been  of  any  medico-legal  interest  whatever  ;  and,  except  in  monstro¬ 
sities,  such  a  condition  must  be  of  most  extreme  rarity.  Of  ill-develop¬ 
ment  of  the  testicles,  due  to  intra-uterine  disease,  the  same  remarks 
may  be  made  ;  a  case  is  quoted  under  “  Impotence,”  supra. 

Sterility  in  Relation  to  Monorchism  and  Cryptorchism. — In  some 
males  the  testicles  do  not  descend  into  the  scrotum  at  the  usual  period, 
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but  one  or  both  may  remain  in  the  abdomen,  or  in  the  inguinal  canals, 
and  only  descend  some  time  after  birth  or  not  at  all ;  or  one  may  be 
found  in  the  scrotum,  and  the  other  remain  during  life  in  the  abdomen. 
Persons  with  no  apparent  testicles  are  called  Cryptorchids,  while  those 
who  have  only  one  testicle  apparent  are  called  Monorchids.  In  some 
cases  of  partial  descent  the  organs  have  been  mistaken  for  and  treated 
as  ruptures  by  the  application  of  a  truss. 

When  one  testicle  only  has  descended,  there  is  no  ground,  c  ceteris 
paribus ,  to  impute  sterility  :  the  descended  organ  has  been  found 
,  healthy  and  to  contain  spermatozoa,  while  the  retained  testicle  and  its 
ducts  have  in  some  cases  been  found  not  to  contain  spermatozoa. 

It  has  been  stated  that  in  all  cases  of  non- descent,  the  testicles  are 
congenitally  defective,  and  further,  that  the  persons,  although  capable 
of  sexual  intercourse,  are  incurably  sterile.  Hunter  thought  so. 
Some  cases  support  this  view,  for  spermatozoa  have  at  times  not 
been  found  in  an  undescended  testis.  But  it  has  now  become  a  common¬ 
place  of  medical  knowledge  that  a  cryptorchid  is  not  ipso  facto  sterile. 
Some  are  and  some  are  not ;  and  the  question  therefore  is  in  no  need  of 
discussion  as  to  rules  or  principles.  Each  case  must  be  determined  by 
other  evidence  than  that  of  general  medical  knowledge,  i.e.  on  its 
merits,  as  in  the  following  case  reported  by  Dr.  R.  Milner  Smyth, 
Assistant  Medical  Officer,  Government  Hospital,  Durban,  under 
date  July  26th,  1899  : — 

“W.  H.,  a  seaman,  set.  34,  admitted  for  strangulated  hernia.  At  the  opera¬ 
tion  the  right  testicle  was  found  behind  the  loop  of  strangulated  gut  in  the 
inguinal  canal,  the  left  was  easily  felt  at  the  margin  of  the  external  ring  in  the 
canal ;  recovery  was  rapid,  but  he  had  an  attack  of  orchitis.  The  earlier 
history  is  as  follows  :  Since  childhood  has  always  enjoyed  excellent  health.  The 
testicles  were  never  at  any  time  in  the  scrotum,  and  of  this  he  never  seems  to  have 
taken  any  particular  notice.  He  is  now  thirty-four,  a  strong,  fully-developed 
muscular  man.  Since  puberty  has  had  full  sexual  power,  and  was  married  six¬ 
teen  years  ago  at  the  age  of  eighteen  ;  five  children  born  to  him,  one  being  now 
alive.  The  testicle  which  was  seen  and  examined  in  the  canal  was  smaller 
than  normal,  soft  and  elastic  on  pressure.  The  left  appears  of  about  the  same 
size  and  character.  The  penis  was  well  developed.  I  may  say  that  the  man  has 
been  seen  by  several  practitioners,  and  there  is  no  doubt  whatever  of  the  paternity 
of  the  children,  his  wife  being  devoted  to  him  and  her  children,  and  the  home 
life  is  a  particularly  happy  one. 

One  affirmative  case  is  sufficient  for  all  the  purposes  of  the  law  to 
overthrow  ninety-nine  negative  instances  ;  and,  as  a  physiological 
fact,  the  organs  which  have  not  descended  are  not  always  defective  in 
structure  or  function.  The  facts  above  mentioned  prove  that  there  is 
no  reasonable  ground  for  pronouncing  men  to  be  absolutely  sterile  or 
unprolific,  merely  because  their  testicles  are  not  in  the  scrotum.  If,  with 
a  non-descent  of  these  organs,  there  should  be  a  non-development  of  the 
other  external  organs,  and  this  is  accompanied  by  a  total  want  of  the 
characters  of  virility,  then  the  person  may  be  impotent  or  sterile,  or 
both.  The  testicles  may,  in  such  a  case,  be  either  congenitally  absent 
or  physically  imperfect — a  fact  only  ascertainable  by  an  examina¬ 
tion  of  the  body  after  death,  not  with  certainty  even  then.  On  the 


24 


STERILITY 


other  hand,  in  cases  in  which  there  are  no  external  marks  of  effeminacy, 
or  other  grounds  for  suspecting  a  want  of  procreative  power,  and  the 
person  is  capable  of  sexual  intercourse,  this  imperfection  does  not 
offer  any  bar  to  marriage,  nor  is  it  a  sufficient  ground  for  divorce.  It 
would  not  justify  a  medical  man  in  denying  the  paternity  of  a  child  on 
a  question  of  affiliation,  bastardy,  or  inheritance  ;  and  so  long  as  the 
power  of  sexual  intercourse  existed,  it  would  not  justify  him  in  pro¬ 
nouncing  the  person  to  be  incurably  sterile.  The  capacity  for  sexual 
intercourse  is  the  fact  to  which  the  English  law  commonly  looks  on 
these  occasions.  If  this  exists,  then  it  will  hardly  entertain  the  ques¬ 
tion — surrounded  as  it  may  be  with  conflicting  medical  opinions — 
whether  from  the  mere  retention  of  the  organs  in  the  abdomen,  the 
fluid  secreted  is,  or  is  not,  of  a  prolific  nature  ? 

Epi-and  Hypospadias. — These  terms  merely  refer  to  malformations 
of  the  penis  of  such  a  nature  that  the  opening  of  the  urethra — through 
which  the  seminal  fluid  has  to  pass — is  not  situated  at  the  end  of  the 
glans  penis,  but  at  a  varying  distance  from  the  end,  either  on  the 
dorsum  (epi)  or  on  the  under  surface  (hypo)  of  the  penis.  Cases  of 
either  condition  are  by  no  means  infrequent,  scattered  through  all 
medical  journals.  Unless  the  condition  is  associated  with  some  other 
developmental  anomaly — absence  or  ill-development  of  the  testicles — 
there  can  arise  no  question  of  absolute  sterility,  for  the  seminal  fluid 
is  in  itself  as  fertile  as  possible  ;  but  the  question  is  simply  one  of 
whether,  in  the  natural  act  of  copulation,  the  semen  will  be  placed 
within  the  vaginal  orifice,  and  so  have  an  opportunity  of  reaching  the 
ovum  (vide  “  Artificial  Impregnation  ”).  It  is  reported  that  some 
aboriginal  tribes  in  uncivilised  countries  have  recourse  to  artificial 
hypospadism  as  a  means  of  allowing  unfruitful  connection. 

The  power  to  have  fruitful  intercourse  will  in  either  case  depend 
on  the  situation  of  the  urethral  aperture. 

Where  the  urine  can  pass,  the  seminal  fluid  can  pass  ;  and  the  only 
question  is,  whether  the  intromission  can  be  such  as  that  the  misplaced 
orifice  should  come  in  contact  with  any  part  of  the  vagina.  This 
must  depend  on  the  situation  of  the  orifice.  Similar  remarks  apply 
to  epispadians.  These  malformations  are  sometimes  remediable  by 
operation ;  but  whether  remediable  or  not,  they  are  not,  under  any 
circumstances,  to  be  regarded  as  absolute  causes  of  sterility. 

A  case,  apparently  involving  a  question  of  this  kind,  was  tried  at 
the  Manchester  Lent  Assizes,  1867  (R.  v.  Milner). 

A  woman  was  indicted  for  perjury.  She  had  sworn,  in  an  affiliation  case, 
that  one  Shepherd  was  the  father  of  her  child.  A  few  months  before  the  child 
was  born,  Shepherd  had  married  another  woman.  Shepherd  swore  that  he 
never  had  had  connection  with  the  woman,  alleging  that  he  was  impotent  and 
incapable.  Three  surgeons  swore,  from  an  examination  of  Shepherd,  that  it  was 
impossible  that  he  could  be  the  father  of  the  prisoner’s  child.  Shepherd’s  wife 
also  swore  that  her  marriage  had  never  been  consummated.  Prior  to  her 
marriage  she  had  had  a  child.  Two  medical  men  were  then  called  for  the 
defence,  and  they  said,  although  Shepherd  was  somewhat  different  from  other 
men,  it  was  more  than  probable  that  he  might  have  a  family.  Shee,  J.,  stopped 
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the  case,  and  said  that,  as  the  medical  evidence  was  very  conflicting  [and  ob¬ 
viously  false  on  one  side — Ed.],  it  was  impossible  to  convict  the  woman. 

Congenital  Conditions  in  the  Female. 

On  the  congenital  conditions  enumerated  above,  not  much  needs  to 
be  said.  Sterility  rarely  becomes  a  medical  question  in  contested 
cases  of  legitimacy  ;  for  the  claim  on  the  part  of  a  person  to  be  the 
offspring  of  a  particular  woman,  unless  she  were  in  collusion  with 
the  claimant,  could  only  be  made  after  her  death  ;  and  if  not  disproved 
by  medical  evidence,  showing  that  the  woman  could  not  have  borne 
children,  it  would  in  general  be  easily  set  aside  by  circumstances.  If 
the  uterus,  ovaries,  or  other  parts  were  congenitally  defective  or 
absent,  or  if  there  were  external  sexual  malformation,  accompanied  by 
occlusion  or  obliterationof  the  vagina,  a  medical  witness  would  have 
no  difficulty  in  saying  that  the  woman  must  have  been  sterile.  A 
mere  occlusion  of  the  vagina,  removable  by  operation,  does  not  neces¬ 
sarily  indicate  sterility,  for  the  internal  organs,  including  the  womb, 
may  be  healthy  and  sound.  In  some  instances  the  ovaries  or  the 
uterus  are  entirely  absent,  or  the  Fallopian  tubes  are  obliterated — 
conditions  which  cannot  in  all  cases  be  determined  during  life  ;  whilst 
in  other  instances  these  organs  exist,  but  are  defectively  developed. 

The  absence  of  a  womb,  and  the  absence  of  the  function  of  men¬ 
struation,  do  not  necessarily  prevent  the  development  of  strong  sexual 
propensities,  although  there  is  of  course  incurable  sterility.  A  con¬ 
genital  absence  of  the  uterus  and  ovaries  is  not  inconsistent  with  a 
full  development  of  other  parts.  Hertz  met  with  a  case  of  this  kind. 

A  woman,  set.  40,  had  enjoyed  good  health  up  to  the  last  year  of  her  life. 
On  inspection  there  was  a  complete  absence  of  the  uterus  and  ovaries.  The 
vagina  was  normal,  terminating  in  a  cul-de-sac.  The  clitoris  was  well  developed, 
together  with  the  labia  and  mons  veneris.  The  breasts  were  large  and  plump. 
The  whole  aspect  attested  the  attributes  of  a  well-formed  woman  {Amer.  Jour., 
July,  1870,  p.  280). 

Some  of  these  deficiencies  can  only  be  detected  with  certainty 
after  death. 

Some  of  the  external  physical  causes  of  sterility  in  a  woman  are 
removable  by  art.  Thus,  when  the  vagina  is  unnaturally  closed,  this 
condition  may  be  often  remedied  by  operation.  An  instance  of  this 
kind  is  related  by  Dumville  [Med.  Gaz.,  vol.  40,  p.  1116),  in  which  a 
woman  subsequently  married  and  bore  a  child.  It  is  a  fact  worthy  of 
notice,  that  if  the  internal  organs  are  in  their  normal  conditions,  the 
slightest  aperture  will  suffice  for  impregnation.  Penetration  is  not 
necessary  ( vide  “  Signs  of  Virginity  ”).  Women  have  thus  been  known 
to  conceive  under  circumstances  which  appear  quite  adverse  to  the 
possibility  of  conception  :  and  when  they  have  arrived  at  the  full  time 
it  has  been  found  necessary  to  make  a  free  incision  into  the  parts 
which  resisted  the  passage  of  the  child’s  head.  A  remarkable  case  of 
this  kind  is  quoted  in  the  1,  1910,  and  there  are  many  others 

of  a  similar  nature  on  record.  Sometimes  the  external  passage  is  free. 
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but  the  congenital  occlusion  may  be  at  the  mouth  of  the  uterus.  This 
is  a  cause  of  sterility,  which,  however,  admits  of  remedy  by  operation. 
Cases  of  this  kind  are  successfully  treated. 

Acquired  Conditions. 

In  the  Male. — With  regard  to  penile  conditions  the  question  is 
really  rather  one  of  impotency  than  of  sterility  ( vide  ante),  but  it  is  of 
course  obvious  that  complete  amputation  must  render  both  conditions 
certain. 

With  regard  to  testicular  disease,  accident,  or  removal,  the  question 
is  more  complicated,  for  it  involves  two  separate  considerations,  or 
perhaps  three.  First,  the  actual  formation  of  spermatozoa  ;  secondly, 
and  equally  important,  are  those  formed,  alive  (fertile)  ?  and  thirdly, 
can  they  escape  from  the  male  organ  ?*  There  can  be  no  doubt  about 
the  extreme  case  of  amputation  of  the  testicles  causing  ultimate  sterility, 
though  even  here  animals  have  been  known  to  be  prolific  for  a  certain 
time  after  castration  ;  and  one  case  is  on  record  in  which  a  man,  both 
of  whose  testicles  had  been  carried  off  by  a  gunshot,  is  said  to  have 
retained  the  power  of  impregnating  his  wife,  after  the  healing  of  the 
wound  (Henke’s  Zeitschr.,  1842,  1,  348,  and  352).  It  must  be  assumed 
that  the  vesioulae  seminales  contained  sufficient  semen  for  the  purpose. 

With  regard  to  disease,  it  is  by  no  means  easy  to  determine  what 
degree  of  it  will  render  a  man  sterile  ;  if  with  extreme  wasting  of  the 
testicles  or  very  extensive  disease,  sexual  desire  entirely  disappears, 
there  can  be  no  doubt  of  sterility,  but  the  fact  itself  of  absence  of  desire 
under  such  circumstances  cannot  be  proved  by  medical  evidence, 
it  must  depend  upon  the  statement  of  an  interested  party.  It  is 
stated  to  have  been  proved  by  microscopical  examination  that 
spermatic  secretion  of  fertile  (or  at  least  living)  spermatozoa  still 
continues  even  when  only  a  small  part  of  the  gland  has  remained 
healthy. 

Stricture  of  the  urethra  need  not  be  considered,  for  where  urine 
can  pass  semen  can  do  so,  but  it  is  otherwise  when  the  spermatic  cords 
are  from  art  or  disease  blocked,  ligatured,  or  cut  in  any  part  of  their 
course  ;  such  a  condition  if  provable  would  render  sterility  certain. 

It  is  alleged  that  excessive  personal  abuse  will  render  a  man  sterile  ; 
it  is  to  the  last  degree  difficult  to  obtain  any  evidence  on  this  point, 
but  the  editor  believes  the  statement  to  be  absolutely  incorrect, 
though  he  thinks  that  a  condition  of  emotional  impotency  might 
temporarily  arise  from  this  cause. 

In  the  Female. — This  subject  belongs  so  much  more  to  clinical 
gynaecology  than  to  forensic  medicine,  that  little  needs  to  be  said  upon 
it.  Cases  are  recorded  from  time  to  time  in  which  women  have  borne 
children  even  after  double  ovariotomy.  In  the  B.M.J.  for  March 
26th,  1904,  are  reported  two  or  three  cases  of  impregnation  under 
conditions  which  would  at  first  sight  render  it  impossible.  A  discus¬ 
sion  will  also  be  found  in  the  same  place  on  how  the  ripe  ovum  reaches 
the  uterus.  Clinically  there  can  be  no  doubt  about  all  the  diseases 
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enumerated  above  causing  an  incapability  on  the  part  of  a  woman  of 
having  living  children,  but  as  this  is  not  considered  sufficient  ground 
for  divorce,  it  never  comes  before  a  court  of  law  as  a  subject  upon  which 
medical  evidence  is  required  re  Sterility,  though  the  cause  of  the  disease 
may  do  so  ( vide  “  Divorce  ”). 

Condamine,  of  Lyons,  in  the  “  Ann.  de  Gynec.  et  d’Obst.”  for 
March,  1904,  gives  instances  of  pregnancy  in  women  the  subjects  of 
bilateral  ovarian  dermoid  tumours.  This  is  quite  comparable  to 
local  disease  of  the  testicles. 

An  absence  of  the  menstrual  function  (amenorrhoea)  has  been 
described  as  a  cause  of  sterility ;  but  several  cases  have  been 
reported,  which  show  that  women  who  have  never  menstruated,  or 
in  whom  the  discharge  has  appeared  and  has  ceased  for  many  years, 
and  who  are  otherwise  healthy  and  well  formed,  may  become  impreg¬ 
nated.  When,  however,  the  absence  of  menstruation  depends  on  a 
closure  of  the  mouth  of  the  uterus,  or  other  physical  causes  of  the  like 
nature,  there  will  of  course  be  sterility.  If  in  other  respects  a  woman 
is  well  formed,  she  cannot  be  regarded  as  in  a  necessarily  incurable 
condition. 

Women  who  have  not  menstruated  before  marriage  have  conceived 
immediately  after  their  marriage.  Instances  are  well  known  to  occur 
in  which  a  woman  has  not  menstruated  for  some  months  previous  to 
conception,  and  thus  gestation  has  appeared  to  be  considerably  pro¬ 
tracted.  Hence  a  woman  may  conceive,  although  menstruation  has 
not  commenced,  and  although  it  may  have  commenced  and  after¬ 
wards  ceased  ( vide  ante ,  under  “  Age  and  Sterility  ”). 

There  is  a  popular  notion  that  women  during  menstruation  and 
lactation  are  sterile  ;  but  this  is  incorrect,  as  all  gynaecologists  can 
testify.  Well- organised  and  healthy  women  remain  sometimes  married 
for  years  without  having  children,  then,  without  any  apparent  change 
of  habit,  they  become  impregnated  even  after  a  barrenness  of  fifteen 
or  twenty  years.  Any  diseased  condition  of  the  system  is  unfavour¬ 
able  to  impregnation,  and  a  fortiori  diseases  affecting  the  uterus  or 
ovaries. 

For  the  effect  of  chronic  uterine  disease  on  fertility,  manuals  of 
gynaecology  must  be  consulted. 

On  the  whole,  the  physical  and  irremediable  causes  of  sterility  in 
the  female  are  not  so  apparent  as  in  the  male,  because  in  the  former 
the  generative  apparatus  is  placed  internally,  and  slight  changes  in  its 
various  parts,  sufficient  to  produce  permanent  sterility,  cannot  be 
determined  by  an  examination  during  fife. 

The  whole  subject  is  one  in  which  it  is  extremely  important  to  note 
the  difference  between  fact  and  presumption.  Sterility  and  pregnancy 
are  facts  while  they  last,  but  to  state  that  sterility  must  be  permanent 
is  an  assumption  which  must  be  supported  by  strong  evidence  before 
it  can  be  accepted  as  a  fact. 


SUB-SECTION  B.— SIGNS  OF  VIRGINITY  AND 

DEFLORATION 

A  virgo  Intacta  was  once  defined  at  a  critical  moment  by  a  judge  as 
a  rara  avis,  and,  so  far  as  medical  evidence  is  concerned,  the  definition 
might  almost  stand,  for  though  we  have  many  conditions  found  in 
virgines  intactce,  there  is  no  one  of  them  that  may  not  be  found  in  a 
woman  who  has  had  isolated  acts  of  connection,  or  even  habitual  con¬ 
nection,  provided  that  she  has  not  borne  a  child.  As,  however,  the 
question  may  assume  some  importance  in  (a)  divorce  ;  (b)  the  reputa¬ 
tion  of  a  single  woman  ;  (c)  the  credibility  and  character  of  a  person 
who  makes  a  charge  of  want  of  chastity  against  a  woman,  it  becomes 
necessary  to  consider  the  evidence  in  some  slight  detail.  The  following 
are  the  points  usually  relied  upon  to  establish  the  condition  of  virgo 
intacta. 

1.  The  Breasts. — These  in  young  adults  are  commonly  firm  and 
hemispherical,  the  nipples  small  and  surrounded  by  areolae  from  light 
pink  through  slightly  darker  shades  of  colour,  according  as  the  pos¬ 
sessor  is  blonde  ot  brunette.  It  cannot  be  supposed  that  a  single  act  of 
coitus  will  alter  this,  and  the  editor  has  seen  and  noticed  in  the  wards 
women  with  five  or  six  children  to  whose  breasts  the  above  description 
would  apply  ;  he  has,  too,  seen  and  treated  in  1903  a  girl  in  whom 
there  was  no  reason  whatever  to  suspect  unchastity,  but  whose  breasts 
were  freely  secreting  milk  and  continued  to  do  so  over  a  period  of  two 
years  or  more.  It  is,  therefore,  abundantly  evident  that  the  breasts 
fail  us  absolutely  as  a  sign  of  virginity. 

2.  The  Hymen. — This  is  practically  always  present  in  a  virgo 
intacta  in  some  form  or  other,  but  even  here  it  has  to  be  admitted 
that  in  certain  cases,  rare  though  they  may  be,  it  is  congenitally  absent  . 
The  hymen  may  be  intact,  but  this  does  not  prove  non- intercourse, 
because  females  have  been  known  to  conceive  with  the  hymen  un¬ 
injured  ;  and  an  operation  for  a  division  of  this  membrane  has  been 
frequently  rendered  necessary  before  delivery  could  take  place. 

The  explanation  of  this  fact  lies  in  the  (1)  form,  (2)  structure 
and  consistency  of  the  hymen,  and  in  (3)  the  nature  of  the  opening 
or  openings  in  it.  For  full  particulars  works  on  gynaecology  must 
be  consulted.  Here  it  is  sufficient  to  state  that — 

1.  The  form  may  be  circular  or  crescentic,  i.e.,  entirely  or  only 
partially  attached  to  the  whole  circumference  of  the  vulval  aperture. 

2.  The  structure  and  consistency  may  be  that  of  firm  strongly 
resistent  connective  tissue  with  many  blood-vessels,  etc.,  or  that  of  a 
very  thin  elastic  yielding  membrane  with  scarcely  any  blood-vessels 
in  it.  (Von  Hofmann’s  Atlas,  E.  Tr.,  Figures  8  to  27.) 
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3.  The  opening  may  he  single  or  multiple,  like  a  colander,  large 
or  small,  with  thin  or  thick  ring  of  tissue  round  it,  yielding  and  elastic 
or  firm  and  resistent.  Again,  the  hymen,  whatever  its  original  structure, 
nature  and  extent,  may  he  destroyed  by  ulceration  as  a  result  of 
.  inflammation  or  by  accident.  When  the  membrane  has  been  thus 
destroyed  by  disease  or  other  causes,  or  when  it  is  congenitally  absent, 
a  medical  opinion,  based  on  the  condition  of  the  hymen,  must  be  more 
or  less  conjectural ;  for  one  intercourse  could  hardly  so  affect  the 
capacity  of  the  vagina  as  to  render  the  fact  evident  through  life,  and 
there  is  no  other  datum  upon  which  an  opinion  could  be  based.  If  a 
fairly  resistant  hymen  with  small  opening  be  found  quite  intact,  there 
is  a  fair  presumption  of  chastity  ;  if,  on  the  other  hand,  there  be  a 
very  soft  and  resilient  hymen  with  a  large  opening,  no  opinion  can  be 
offered.  The  presence  of  the  hymen  is  of  course  incompatible  with 
the  assumption  that  the  female  has  borne  a  child.  A  question  of  this 
kind  incidentally  arose  in  Frazer  v.  Bagley  (Common  Pleas,  February, 
1844). 

It  was  alleged  by  defendant  that  the  plaintiff,  a  married  man,  had  had  adul¬ 
terous  intercourse  with  a  young  woman,  and  that  at  an  antecedent  period  she 
had  left  her  home  for  the  purpose  of  giving  birth  to  a  child  privately.  Ashwell 
deposed  that,  in  his  opinion,  the  woman  was  a  virgin,  and  had  never  had  a 
child.  In  spite  of  this  evidence,  the  jury  returned  a  verdict  for  the  defendant. 

It  is  possible,  however,  that  abortion  may  take  place  at  the  early 
periods  of  pregnancy  without  the  necessary  destruction  of  the  hymen. 
The  presence  of  the  unruptured  hymen  affords  a  presumptive  but  not 
an  absolute  proof  that  the  woman  is  a  virgin.  Upon  at  least  three 
occasions,  however,  the  editor  has  felt  justified  in  swearing  to  vir¬ 
ginity  from  the  evidence  of  an  unruptured  tough  hymen,  with  central 
hard  aperture,  combined  with  a  rugose  condition  of  the  vaginal 
walls.  Vulval  intercourse  might  of  course  have  taken  place,  but  this 
was  hardly  in  question.  (Von  Hofmann,  Atlas,  Fig.  33.) 

In  the  case  of  Delafosse  v.  Fortescue  (Exeter  Lent  Ass.,  1853),  which  involved 
an  action  for  defamation  of  character,  the  plaintiff,  a  married  man,  set.  64,  had 
been  charged  with  committing  adultery  with  a  certain  woman.  Several  witnesses 
for  the  defendant  positively  swore  that  they  had  seen  these  persons  in  carnal 
intercourse.  This  was  denied  by  the  plaintiff ;  and,  as  an  answer  to  the  case, 
medical  evidence  was  tendered  to  the  effect  that  the  woman  with  whom  the 
adulterous  intercourse  was  alleged  to  have  taken  place  had  been  examined,  and 
the  hymen  was  found  intact.  In  cross-examination,  however,  this  was  admitted 
not  to  be  a  conclusive  criterion  of  virginity,  and  a  verdict  was  returned  for  the 
defendant. 

The  form  and  situation  of  the  hymen  in  this  case  were  not  described ; 
but  it  is  to  be  presumed  that  these  were  not  such  as  to  constitute  a 
physical  bar  to  intercourse,  or  this  would  have  been  stated  by  the 
medical  witness.  Hence  the  existence  of  the  membrane  was  not  con¬ 
sidered  to  disprove  the  allegations  of  eye-witnesses.  In  Scotland  this 
kind  of  medical  evidence  is  not  admissible  [unless  on  the  evidence 
of  an  expert  appointed  by  the  court? — Ed.]. 

A  wife  sued  her  husband  for  divorce,  on  the  ground,  inter  alia,  that  he  had 
committed  adultery  with  C,  In  defence  the  defendant  denied  the  adultery, 
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and  adduced  C.  as  a  witness,  who  swore  that  such  connection  had  never  taken 
place.  She  also  swore  that  she  had  submitted  to  an  inspectio  corporis  by  Simpson. 
The  defendant  then  proposed  to  examine  Simpson,  that  he  might  speak  to  the 
result  of  his  examination.  He  argued  that  this  was  the  best  evidence  that  he 
could  adduce  in  support  of  his  innocence,  as  if  the  girl  was  still  a  virgin  the 
adultery  alleged  could  not  have  been  committed.  The  court  refused  to  admit 
the  evidence,  on  the  ground  that  the  evidence  proposed  was  merely  that  of  an 
opinion  from  the  professor  ;  that  other  medical  men  might  differ  from  him  in 
opinion,  even  from  the  same  observations  •  and  that,  as  the  court  could  not 
compel  C.  to  submit  to  another  examination,  the  proposed  evidence  must  be 
considered  ex  parte  and  inadmissible  (Sessions  Cases,  Edin.,  February  11th, 
1860). 

So  long  as  there  are  facts  which  show  that  women  have  actually 
conceived  with  the  hymen  still  in  its  normal  state,  it  is  inconsistent  to 
apply  the  term  virgo  Intacta  to  women  merely  because  this  membrane 
is  found  entire.  A  woman  may  assuredly  have  an  unruptured  hymen, 
and  yet  not  be  a  virgo  Intacta.  This  can  only  be  decided  by  the  special 
circumstances  proved  in  each  case.  The  question  arose  in  R.  v. 
Harmer  (C.  C.  C.,  June,  1872). 

The  prisoner  was  indicted  for  perjury.  He  was  a  waiter  at  a  tavern,  and 
being  called  as  a  witness  in  a  divorce  suit,  swore  that  he  had  seen  one  of  the  parties 
in  an  adulterous  intercourse  on  more  than  one  occasion.  The  lady  with  whom  the 
adultery  was  alleged  to  have  been  committed  denied  this  on  oath,  and  Lee  and 
another  medical  expert  gave  evidence  that  they  had  examined  this  lady,  and 
found  her  to  be  a  virgo  intacta.  He  was  found  guilty. 

So  far  as  rape  is  concerned,  vide  “  Rape,”  the  hymen  is  of  still 
less  use  than  in  the  above  cases,  where  complete  intromission  of  the 
penis  is  tacitly  assumed. 

Dixon  Mann,  “  For.  Med.,”  p.  100,  makes  the  following  observations 
on  a  ruptured  hymen  : — 

The  hymen  may  be  ruptured  by  an  adequate  force  of  any  kind, 
apart  from  sexual  intercourse.  It  is  reported  to  have  given  way  from 
the  presence  of  blood-clots  during  menstruation,  from  ulceration 
following  diphtheria  or  other  diseases,  from  jumping,  riding  on  horse¬ 
back,  or  falls  on  a  hard  projection.  Masturbation  has  been  stated, 
but  probably  without  sufficient  grounds,  to  be  a  cause  of  rupture  of 
the  hymen  ;  in  the  majority  of  cases  of  habitual  masturbation  the 
hymen  will  be  found  intact,  the  manipulations  being  limited  to  the 
parts  anterior  to  it.  Medical  examination  or  applications  may  cause 
injury  to  the  hymen.  Some  of  these  reasons  for  the  absence  of,  or 
injury  to,  the  hymen  are  quite  feasible,  others  are  far-fetched  ;  each 
case  has  to  be  judged  on  its  own  merits. 

Accidental  Laceration  of  the  Perineum  in  a  Child  seven  years  old. — She  was 
standing  on  an  iron  fence  and  fell,  striking  the  perineum  against  a  knob  on  the 
top  of  a  post.  Dr.  J.  Nord  Thompson  saw  her  two  hours  after  the  accident,  and 
everything  about  the  perineum  seemed  to  be  lacerated.  Upon  closer  examina¬ 
tion  he  found  the  vaginal  wall  torn  as  far  as  the  cervix  ;  the  sphincter  ani  and  the 
rectum  were  also  torn.  There  was  only  a  slight  haemorrhage  ( Am,er .  Jour,  of 
Obstetrics,  1888,  vol.  21,  p.  974). 

Several  cases  have  come  to  my  (Dr.  Howard  A.  Kelly)  notice  in 
which  little  girls  have  had  their  perineum  torn  from  vagina  to  anus, 
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opening  the  whole  recto-vaginal  septum,  by  sliding  down  a  baluster 
and  striking  the  flat  boss  on  the  top  of  the  newel-post. 

3.  The  Vagina. — In  girls  who  have  not  had  intercourse  the  vaginal 
walls  are  rugose  and  firm.  This  is  true,  but  again  it  can  hardly  be 
supposed  that  one  act  will  so  stretch  them  as  to  deprive  them  of  tone 
and  rugae,  but  if  the  act  be  habitual  and,  a  fortiori,  if  parturition  has 
taken  place,  these  rugae  are  likely  to  have  disappeared.  For  all  that 
the  sign  is  likely  to  fail  when  most  wanted,  for  in  habitual  connection 
there  is  likely  to  be  other  evidence. 

4.  Fourchette  and  Perineum. — The  former  is  the  thin  posterior 
edge  of  the  margin  of  the  mucous  membrane,  the  latter  the  edge  of 
the  skin,  limiting  the  vaginal  orifice.  In  a  virgo  intacta,  both  of  them 
are  discernible  and  untouched.  The  fourchette  is  frequently  ruptured 
by  the  first  connection,  and  Dr.  Bulloch  reports  to  the  editor  that  in  the 
De  Lisle  case  in  1904  the  perineum  was  actually  ruptured  by  coition. 
The  relative  sizes  of  the  aperture  and  the  organ  introduced  through 
it  together  with  the  degree  of  violence  of  introduction  would  account 
for  either  membrane  being  torn  or  remaining  intact. 

SIGNS  OF  LOSS  OF  VIRGINITY 

But  little  can  be  added  to  what  has  been  said  above  on  the  presence 
of  virginity.  In  cases  of  alleged  rape  (vide  “  Rape  ”),  the  presence  of 
signs  of  violence,  tears,  signs  of  inflammation,  discharges  are  all  of 
material  assistance,  but  these  are  quite  apart  from  the  abstract  ques¬ 
tion  of  whether  or  no  the  person  in  question  is  a  virgo  intacta  or  not. 
We  can  only  say  that  the  absence  of  the  signs  mentioned  above  con¬ 
stitutes  the  only  possible  chance  of  answering  the  question,  if  the  woman 
be  examined  at  a  time  when  signs  of  recent  defloration  have  had  time 
to  disappear.  In  other  words  the  signs  of  loss  of  virginity  are  : 

1.  Torn  hymen. 

2.  Signs  of  injury. 

3.  Signs  of  implanted  venereal  disease  ; 

and  we  know  that  all  these  may  be  otherwise  accounted  for. 

The  question  is  almost  always  one  of  general  rather  than  purely 
medical  evidence. 


SUB-SECTION  C. — PREGNANCY 


THE  LEGAL  POSITION  OE  PREGNANCY. 

THE  SIGNS  OF  PREGNANCY. 

SUPERFCETATION  AND  SUPERFECUNDATION. 

THE  DURATION  OF  PREGNANCY. 

A  medical  man  may  be  requested  (he  cannot  be  ordered ;  at  least 
the  order  has  no  validity,  vide  Vol.  I.,  pp.67  et  seq.)  by  the  law  to  examine 
a  woman  to  determine  whether  she  be  pregnant  or  not  for  several 
reasons,  viz.  : — 

(1)  To  respite  a  woman  condemned  to  be  hanged,  or  to  undergo 
other  severe  punishment  (hard  labour). 

(2)  In  connection  with  the  possibility  of  a  posthumous  heir  being 
born. 

(3)  To  increase  damages  in  a  seduction  case. 

He  may  also  find  it  necessary  in  private  to  do  so — - 

(4)  To  disprove  a  libel. 

(5)  To  suggest  the  advisability  of  a  marriage. 

(6)  For  many  other  purposes  in  his  practice. 

We  may  explain  some  of  the  legal  purposes  before  entering  upon 
the  details  of  the  evidence. 

LEGAL  CASES  IN  WHICH  THE  ESTABLISHMENT  OF 

PREGNANCY  IS  REQUIRED 

I 

(1)  Plea  of  Pregnancy  in  bar  of  Execution. 

When  a  woman  is  capitally  convicted,  she  may  plead  pregnancy  in 
bar  of  execution.  The  judge  will  then  direct  a  jury  of  twelve  married 
women  “  de  circumstantibus ,”  to  be  empannelled,  and  sworn  to  try,  in 
the  words  of  the  law,  “  whether  the  prisoner  be  with  child,  of  a  quick 
child  or  not.”  If  they  find  her  quick  with  child,  she  is  respited  :  other¬ 
wise  the  sentence  will  take  effect.  In  admitting  the  humanity  of  the 
principle  by  which  a  pregnant  woman  is  respited  until  after  her  delivery, 
there  are  two  serious  objections  to  the  former  practice  of  the  common 
law,  whereby  it  is  made  to  fall  short  of  what,  in  a  civilised  country, 
society  has  a  right  to  expect  from  it ;  these  are — 1st,  that  the  law 
allowed  the  question  of  pregnancy  to  be  determined  by  a  jury  of  ignor¬ 
ant  women  accidentally  present  in  court  ;  and  2nd,  that  the  respite  was 
made  to  depend,  not  upon  proof  of  pregnancy,  but  upon  the  fact  of 
a  woman  having  quickened,  a  sign  of  pregnancy  which  is  extremely 
variable  in  the  time  of  its  occurrence. 

It  must  be  obvious,  on  the  least  reflection,  that  the  means  resorted 
to  by  the  English  law  to  determine  such  a  question  were  bad,  and 
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quite  unfitted  for  the  present  state  of  society.  Several  cases  show 
that  a  jury  of  matrons  may  be  easily  deceived  with  respect  to  this 
sign  of  pregnancy.  In  R.  v.  Wright  (Norwich  Lent  Ass.,  1832)  such 
a  mistake  was  made. 

The  practice  was  revived  at  the  Central  Criminal  Court  in  1847 
(R.  v.  Hunt,  September,  1847). 

This  woman  was  convicted  of  murder  ;  she  pleaded  pregnancy,  and  the 
matrons  were  empannelled  and  directed  to  use  “  their  best  skill  ”  to  determine 
whether  the  prisoner  “  was  big  with  a  quick  child  or  not.”  It  was  left  to  their 
option  to  have  the  assistance  of  a  surgeon.  In  half  an  hour  they  returned  a 
verdict  “  that  she  had  not  a  living  child  within  her.”  The  law  was  directed  to 
take  its  course  ;  and  the  woman  would  have  been  executed  but  for  the  inter¬ 
ference  of  the  Secretary  of  State.  He  directed  that  the  prisoner  should  be  ex¬ 
amined  by  competent  medical  men,  who  ascertained  that  she  was  really  pregnant, 
and  had  actually  passed  that  stage  at  which  quickening  is  most  commonly 
perceived.  She  was  therefore  respited,  and  the  error  in  the  verdict  of  the 
matrons  was  proved  by  the  birth  of  the  child. 

The  actual  words  of  the  statute  have  never  been  repealed,  but  the 
custom  is  now  obsolete,  and  judges  always  call  in  the  aid  of  a  medical 
practitioner  to  decide  the  mere  fact  of  pregnancy  quite  irrespective  of 
the  period  of  conception  at  which  the  woman  has  arrived.  The  last 
case  in  which  a  jury  of  matrons  with  a  forewoman  was  appointed  was 
R.  v.  Mary  Boyle  (Lane.  Spr.  Ass.,  1904)  ;  this  jury  had  the  assistance 
of  a  prison  surgeon. 

(2)  De  Ventre  Inspiciendo. 

A  woman  may  assert  that  she  is  pregnant  at  the  time  of  her  hus¬ 
band’s  death,  and  the  heir-at-law  may  obtain  a  writ  to  require  some 
proof  of  her  alleged  pregnancy,  as  his  right  to  the  estate  of  which 
the  husband  died  possessed  may  be  materially  affected  by  the  result. 
Until  within  a  comparatively  recent  period  the  decision  of  the  question 
of  pregnancy  was  left  to  twelve  matrons  and  twelve  respectable  men, 
according  to  the  strict  terms  of  the  ancient  writ ;  but  in  late  cases  it  has 
been  considered  advisable  to  depart  from  this  absurd  custom,  and  to 
place  the  decision  in  the  hands  of  skilled  medical  practitioners  or 
obstetric  experts. 

[In  1835  in  a  probate  case  a  writ  of  this  nature  was  issued  ;  full 
details  will  be  found  in  old  editions  of  this  work. — Ed.] 

The  last  writ  de  ventre  inspiciendo  on  the  petition  of  a  would-be 
ejector  was  issued  in  May,  1847,  by  Vice-Chancellor  Bruce  (Re  Black- 
more,  14  L.  V.  ch.  336)  ;  the  terms  are  “  si  impregnata  sit  necne  et 
quando  paritura.”  The  widow,  a  barmaid,  having  been  served  with 
the  petition,  did  not  appear. 

Such  a  writ  is  now  obsolete. 

These  are  the  only  two  cases  in  which  pregnancy  has  any  direct 
relation  to  medical  jurisprudence  ;  and  it  is  remarkable  that,  with 
respect  to  them,  the  law  of  England  expressly  provided  that  they  should 
be  left  to  the  decision  of  non-medical  persons.  The  following  conclu¬ 
sions  may  therefore  be  drawn  : — 1.  That  the  cases  in  which  the  signs 
M.J.— VOL.  it.  3 


34 


ALLEGED  PREGNANCY 


of  pregnancy  became  a  subject  of  legal  inquiry  in  England  are  rare. 

2.  That  there  is  no  case,  in  English  law,  in  which  a  medical  man  will 
not  have  an  opportunity  of  performing  an  examination  per  vaginam. 

3.  That  a  medical  opinion  is  never  required  by  English  law  authorities 
until  the  pregnancy  is  so  far  advanced  as  to  render  its  detection  certain . 
Hence  discussions  concerning  areolse,  the  condition  of  the  breasts,  etc., 
are,  in  a  practical  point  of  view,  unnecessary  to  a  medical  jurist.  By 
these  remarks  it  is  not  intended  to  undervalue  the  importance  of  an 
accurate  knowledge  of  the  signs  of  pregnancy  to  a  medical  practitioner. 
Cases  which  may  never  come  before  a  court  of  law  will  be  referred  to 
him,  and  the  serious  moral  injury  which  he  may  inflict  on  an  innocent 
woman  by  inaccuracy  should  make  him  scrupulously  cautious  in 
expressing  an  opinion.  The  case  of  Lady  Flora  Hastings  furnishes  a 
sad  illustration  of  the  effects  of  such  a  medical  error  (see  Lancet,  1851, 
2,  p.  485).  On  other  occasions  the  practitioner’s  own  reputation 
may  suffer  by  a  mistake  of  this  kind. 

A  married  lady  in  Scotland,  who  had  not  had  a  child  for  a  long  period, 
thought  that  she  had  become  pregnant,  and  consulted  the  chief  physician  in  the 
place,  a  man  of  skill  and  experience.  He  saw  her  several  times,  and  had  every 
opportunity  of  examining  her  condition.  He  gave  a  decided  opinion  that  she 
was  not  pregnant.  The  lady,  however,  made  her  preparations,  and  one  night, 
not  long  after  the  medical  opinion  had  been  formally  given,  the  physician  was 
sent  for  to  aid  in  the  delivery. 

Pregnancy  may  be  feigned  or  alleged,  and  it  is  a  medical  man’s 
business  to  be  able  to  detect  such  imposture.  A  woman  who  is  an 
impostor  usually  feigns  an  advanced  stage  of  pregnancy.  Although  she 
may  state  that  she  has  some  of  the  symptoms  depending  upon  preg¬ 
nancy  (and,  unless  she  has  already  borne  children,  she  will  not  even 
be  able  to  sustain  a  cross-examination  respecting  these),  yet  it  is  not 
possible  for  her  to  simulate  without  detection  a  distension  of  the 
abdomen  or  the  state  of  the  breasts.  If  she  submits  to  an  examina¬ 
tion,  the  imposition  must  be  detected  ;  if  she  refuses,  the  inference 
will  be  that  she  is  an  impostor.  Women  have  been  known  to  possess 
the  power  of  giving  apparent  prominence  to  the  abdomen,  and  even  of 
simulating  the  movements  of  a  child  by  the  aid  of  the  abdominal 
muscles.  By  placing  them  under  the  influence  of  chloroform,  the 
abdomen  at  once  collapses,  and  the  imposture  is  detected.  These 
cases  of  spurious  pregnancy  are  sometimes  met  with  in  hysterical 
females.  [Phantom  tumours  of  the  abdomen  are  now  well  known  in 
practice. — Ed.1 

A  medical  man  having  given  an  opinion  that  a  female  patient  was  pregnant, 
subsequently  brought  an  action  against  her  for  medical  attendance.  It  turned 
out,  however,  that  she  was  not  pregnant,  and  that  there  were  no  satisfactory 
medical  grounds  upon  which  his  opinion  was  based. 

The  plaintiff  complained  of  having  been  deceived  by  the  defendant 
as  to  her  condition  ;  but  it  is  obviously  in  the  power  of  every  medical 
man  to  prevent  such  a  deception  being  practised  on  him. 

That  pregnancy  may  take  place  from  intercourse  during  uncon¬ 
sciousness  on  the  woman’s  part,  or  after  rape,  i.e.,  involuntary  con- 
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nection,  is,  of  course,  possible.  There  can  be  no  question  about  such 
matters  ;  the  union  of  sperm  and  germ  is  as  far  out  of  the  reach  of  the 
action  of  the  mind  as  anything  can  be. 

On  the  other  hand,  it  is  quite  possible  for  women  to  be  pregnant 
and  not  know  it.  It  is  hardly  necessary  for  examples  to  be  given,  for 
such  cases  are  the  everyday  experience  of  most  medical  men.  The 
following  is,  however,  worth  quoting  as  an  extreme  case. 

A  married  lady,  who  had  not  had  a  child  for  a  period  of  nineteen  years, 
found  herself,  as  she  thought,  getting  unusually  stout.  She  was  moving  about 
with  her  family  to  different  places.  At  last  her  size  alarmed  her,  and  she  thought 
she  was  suffering  from  dropsy  ;  she  consulted  a  physician,  who  informed  her 
that  she  was  in  an  advanced  state  of  pregnancy.  She  treated  this  opinion  with 
great  contempt.  In  travelling  with  her  daughter,  they  arrived  at  a  miserable 
inn  ;  on  the  night  of  their  arrival,  this  lady  was  seized  with  the  pains  of  labour, 
and  was  delivered  of  a  child.  She  had  made  no  preparation  for  the  birth,  and 
up  to  the  moment,  when  she  was  seized  with  labour  pains,  she  had  not,  with  all 
her  former  experience,  the  slightest  belief  that  she  was  pregnant.  (For  other 
cases,  see  Lancet,  1860,  1,  pp.  609,  643.) 

Instances  of  this  kind  are  important  in  reference  to  alleged  uncon¬ 
scious  delivery  in  the  cases  of  women  charged  with  infanticide.  At 
the  same  time,  many  of  the  cases  in  which  there  are  motives  for  pleading 
unconscious  intercourse  or  pregnancy  require  close  examination  :  they 
will  frequently  be  found  to  be  quite  unworthy  of  belief. 

Concealment  of  Pregnancy. — By  the  law  of  Scotland,  if  a  woman 
conceals  her  pregnancy  during  the  whole  period  thereof,  and  if  the 
child  of  which  she  was  pregnant  be  found  dead,  or  is  amissing,  she  is 
guilty  of  an  offence,  and  is  liable  to  prosecution.  The  evidence  which 
is  relied  on  for  conviction  is  clear  and  distinct  evidence  of  the  actual 
delivery  of  a  child.  This  is  generally  furnished  by  medical  witnesses. 
The  Scotch  law,  by  making  the  concealment  of  pregnancy,  under  the 
circumstances  above  mentioned,  an  offence,  proceeds  on  the  principle 
that  every  pregnant  woman  is  bound  to  make  preparations  for  the  safe 
delivery  of  a  child  ;  and  it  is  therefore  assumed  that  if  a  child  is  born 
clandestinely,  without  preparation,  and  is  found  dead  or  is  amissing, 
its  death  is  owing  to  the  want  of  such  preparation. 

Pregnancy  in  the  Dead. — There  is  no  special  case  in  law 
wherein  the  fact' of  'pregnancy  requires  to  be  verified  after  the  death 
of  a  woman  ;  but  an  examination  may  be  necessary  in  order  to  deter¬ 
mine  the  identity  of  a  body,  or  to  rescue  the  reputation  of  a  woman 
from  a  charge  of  unchastity.  The  discovery  of  an  embryo  or  foetus 
with  its  membranes  in  the  uterus,  or  any  other  product  of  conception, 
such  as  a  hydatid  mole  or  lithopaedion,  would  of  course  at  once  solve 
the  question,  should  the  necessity  for  an  examination  occur  ;  and  the 
practitioner  will  remember  that,  even  supposing  many  years  to  have 
elapsed  since  interment,  and  the  body  to  have  been  reduced  to  a  skele¬ 
ton,  still  if  the  foetus  had  reached  the  period  at  which  ossification 
takes  place,  traces  of  its  bones  may  be  found  amidst  the  bones  of  the 
woman.  In  examining  the  body  of  a  woman  long  after  death,  for  the 
purpose  of  determining  whether  she  was  or  was  not  pregnant  at  the 
time  of  death,  it  may  be  borne  in  mind  that  the  unimpregnated  uterus 
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undergoes  decomposition  much  more  slowly  than  other  soft  organs, 
with  the  exception  of  the  kidney  (Vol.  I.,  Decomposition). 

In  the  case  of  'a  woman  who  had  been  missing  for  a  period  of  nine  months — 
whose  body  was  found  in  the  soil  of  a  privy,  so  decomposed  that  the  bones 
separated  from  the  soft  parts — the  uterus  was  of  a  reddish  colour,  hard  when 
felt,  and  its  substance  firm  when  cut.  The  fact  was  of  importance.  It  was 
alleged  that  the  deceased  was  pregnant  by  a  young  man,  and  that  in  order  to 
conceal  her  condition  he  had  murdered  her.  From  the  state  of  the  uterus, 
Casper  was  able  to  affirm  that  this  organ  was  in  its  virgin  condition,  and  that 
the  deceased  was  not  pregnant  at  the  time  of  her  death  (“  Ger.  Leich.  Oeffn.,” 
vol.  1,  p.  93).  (Casper,  E.  Tr.,  Vol.  I.  pp.  52-54.) 

It  may  happen  that  the  appearances  in  the  uterus  are  sufficient 
to  create  a  strong  suspicion  that  the  woman  had  been  pregnant,  but 
the  ovum,  embryo,  or  foetus  may  have  been  expelled  :  in  this  case 
several  medico-legal  questions  will  arise  in  reference  to  delivery. 

In  cases  of  recent  pregnancy  the  site  of  the  placenta  is  also  complete 
evidence  ;  for  other  signs  vide  “  Signs  of  Delivery,”  next  sub-section. 

MEDICAL  EVIDENCE  OF  PREGNANCY 

The  signs  of  pregnancy  from  a  medical  point  of  view  are  commonly 
divided  into  the  presumptive  or  probable  and  the  certain,  and  possibly 
this  is  the  best  way  to  consider  them.  They  can  only  be  briefly 
sketched  here  ;  for  fuller  details  the  reader  is  referred  to  text-books 
on  midwifery. 

Presumptive  or  Probable  Signs  of  Pregnancy. — Cessation  of  Men¬ 
struation. — It  is  well  known  that  in  the  greater  number  of  healthy 
females  the  menses  cease  when  conception  has  taken  place,  but, 
on  the  one  hand,  women  who  have  never  menstruated  have  been 
known  to  become  pregnant,  and,  on  the  other,  many  women  have  been 
known  to  menstruate  during  pregnancy.  Again,  either  menstruation 
or  its  suppression  may  be  only  feigned,  for  in  either  case  the  woman 
probably  has  strong  motives  for  asserting  that  which  is  not.  To  discuss 
the  innumerable  causes  besides  pregnancy  which  may  cause  the  menses 
to  cease  would  be  out  of  place  here,  but  will  be  found  in  any  good  work 
on  midwifery  or  gynaecology. 

For  medico-legal  purposes  where  an  opinion  on  oath  is  required, 
the  menses,  either  suppressed  or  continued,  may  be  left  without  further 
comment. 

Morning  Sickness,  although  a  frequent  phenomenon  in  the  early 
stages  of  pregnancy,  is  so  frequently  caused  by  other  conditions 
(alcohol,  for  example)  that  it,  too,  may  be  dismissed  without  further 
notice. 

Changes  in  the  Breasts. — These  need  not  be  described  in  full,  nor 
criticised  ;  they  essentially  consist  in  increased  growth  with  increased 
physiological  activity.  The  editor  has  under  “  Virginity  ”  mentioned 
a  case  where  a  girl  who  was  certainly  not  pregnant  was  much  troubled 
with  secretion  of  milk  from  the  breasts. 

Enlargement  of  the  Abdomen. — This,  like  the  foregoing,  is  prima 
facie  suggestive  of  pregnancy,  but,  like  them,  owns  so  many  other 
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causes  that  it  cannot  be  here  discussed  in  full  with  any  advantage.  It 
is  sufficient  to  say  that  any  well-educated  medical  man  could  hardly 
fail  to  differentiate  a  pregnant  uterus  from  other  causes  of  a  prominent 
abdomen,  especially  if  an  anaesthetic  were  given  before  examination; 
at  the  same  time  it  must  be  admitted  that  mistakes  have  been  made 
not  altogether  infrequently,  in  clinical  practice,  so  that  care  is  needed 
in  the  differential  diagnosis. 

Quickening. — Quickening  is  the  name  applied  to  peculiar  sensations 
experienced  by  a  woman  about  the  fourth  month  of  pregnancy.  The 
symptoms  are  popularly  ascribed  to  the  first  perception  of  the  move¬ 
ments  of  the  foetus,  which  occur  when  the  womb  begins  to  rise  out 
of  the  pelvis  ;  and  to  these  movements,  as  *  well  as  probably  to  a 
change  of  position  in  the  womb,,  the  sensation  is  perhaps  really  due. 
The  movements  of  the  foetus  are  perceptible  to  the  mother  before  they 
are  made  evident  by  an  external  examination. 

In  olden  days  quickening  was  rather  important,  because  the  law 
demanded  proof  that  a  woman  was  “  quick  with  child.”  This  ancient 
piece  of  pedantry  has  now  disappeared,  and  we  need  only  mention 
here  that  the  period  at  which  it  occurs  is  very  variable  in  a  genuine 
pregnancy,  and  that  women  practise  much  self-deception  about  its 
occurrence  in  spurious  cases  of  pregnancy.  For  further  details  the 
reader  is  referred  to  manuals  of  midwifery. 

Softening  of  the  Cervix  is  a  fairly  constant  feature  in  pregnancy, 
but  it  does  not  usually  occur  till  pregnancy  has  advanced  to  about 
six  months,  by  which  time  other  certain  signs  are  likely  to  have 
appeared. 

Uterine  Souffle. — A  blowing  sound  heard  just  over  the  pubes, 
by  means  of  the  stethoscope  ;  it  is  constant  in  pregnancy,  but  is  also 
heard  in  other  conditions.  It  is  synchronous  with  the  maternal  pulse. 

Certain  Signs  of  Pregnancy. — Rhythmical  Contractions  and  Relaxa¬ 
tions  of  the  Uterus. — These  are  not  always  perceptible,  but  when  felt 
are  proof  of  pregnancy,  for  they  occur  with  no  other  condition.  It 
is  seldom  that  five  or  ten  minutes  elapse  without  these  contractions 
being  perceptible  to  the  hand  resting  on  the  abdomen.  At  one  time  a 
tumour  is  plainly  defined,  more  or  less  firm,  and  resisting  ;  in  a  short 
time  this  becomes  flabby,  and  sometimes  not  to  be  found  :  again  the 
uterus  contracts,  and  the  tumour  becomes  as  apparent  as  before. 

Movements  of  the  Child. — These  are  not  always  to  be  appreciated, 
but  they  cannot,  when  they  occur,  be  mistaken  for  anything  else, 
and  are  undisputable  evidence  of  a  child,  living  at  the  time  of  examina¬ 
tion. 

Sounds  of  the  foetal  heart. — By  the  application  of  the  ear  or  a  stetho¬ 
scope  to  the  abdomen,  at  or  about  the  fifth  month  of  pregnancy 
(rarely  earlier),  the  pulsations  of  the  foetal  heart  may  be  recognised 
and  counted.  These  pulsations  are  not  synchronous  with  those  of  the 
arteries  of  the  mother  ;  they  are  much  more  rapid,  and  thus  with  care 
it  is  impossible  to  mistake  them.  Their  frequency  is  in  an  inverse 
ratio  to  the  state  of  gestation,  being  usually  160  at  the  fifth,  and  120 
at  the  ninth  month.  Rarely,  however,  the  foetal  pulse  may  descend  to 
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80  or  even  60  beats  per  minute.  This  sign,  when  present,  not  only 
establishes  the  fact  of  pregnancy  beyond  all  dispute,  but  shows  that 
the  child  is  living.  The  sound  of  the  foetal  heart  is,  however,  not 
always  perceptible  :  when  the  child  is  dead,  of  course  it  will  not  be 
met  with  ;  but  its  absence  is  no  proof  of  the  death  of  the  child,  because 
the  hearing  of  the  pulsations  by  an  examiner  will  depend  very  much 
upon  the  position  of  the  child’s  body,  the  quantity  of  liquor  amnii, 
and  other  circumstances.  Thus  the  sounds  may  be  distinctly  heard 
at  one  time,  and  not  at  another  :  they  may  be  absent  for  a  week  or 
fortnight,  and  then  will  reappear  :  so  that  although  their  presence 
affords  the  strongest  affirmative  evidence,  their  absence  furnishes 
uncertain  negative  evidence  :  and  several  examinations  should  be 
made  in  the  latter  case,  before  an  opinion  is  formed.  The  earliest 
time  at  which  the  pulsations  may  be  heard  has  been  stated  to  be  about 
the  fourth  month,  but  they  will  be  best  heard  after  the  sixth  month. 
The  reason  why  the  sounds  of  the  foetal  heart  are  not  always  perceived 
is  owing  not  only  to  change  in  the  position  of  the  child,  but  to  the 
vibrations  having  to  traverse  the  liquor  amnii  and  the  soft  layers  of 
the  walls  of  the  abdomen.  The  presence  of  much  fat  in  these  layers 
intercepts  them.  The  point  where  the  sounds  can  be  most  readily 
perceived  is  commonly  in  the  centre  of  a  line  drawn  from  the  navel 
to  the  anterior  superior  spinous  process  of  the  ilium  on  either  side — 
perhaps  most  commonly  on  the  left. 

Ballottement. — A  well-marked  test  of  pregnancy  is  the  shock  percep¬ 
tible  to  the  finger  on  giving  a  sudden  impulse  to  the  child  through  the 
neck  of  the  uterus.  The  child  floating  in  the  liquor  amnii  is  driven  by 
the  impulse  against  the  other  side  of  the  uterus,  and  it  is  this  blow 
against  the  womb  that  is  perceptible  to  the  hand  lying  on  that  organ. 

As  all  certain  signs  refer  to  an  advanced  stage,  a  witness  may  be 
asked,  what  are  the  unequivocal  indications  of  pregnancy  before  the 
fifth  and  sixth  months  ?  The  answer  to  this  question  is  of  little  moment 
to  a  medical  jurist,  since  he  is  rarely  required  to  give  an  opinion  at  so 
early  a  period.  In  all  legal  cases,  when  pregnancy  is  alleged  or  sus¬ 
pected,  it  is  the  practice  for  a  judge  or  magistrate,  on  a  representation 
being  made  by  a  medical  witness,  to  postpone  the  decision  one,  two, 
or  three  months,  according  to  the  time  required  for  obtaining  certain 
evidence.  The  most  experienced  practitioners  agree  that  before  the 
sixth  month  the  changes  in  the  neck  and  mouth  of  the  uterus  are  of 
themselves  too  uncertain  to  enable  an  examiner  to  form  a  certain 
opinion  from  one  examination  only  ;  and,  a  fortiori ,  it  is  impossible 
to  trust  to  external  signs  alone.  A  skilled  gynaecologist  may  be  able, 
even  by  the  end  of  the  second  month,  to  give  a  decided  opinion  one 
way  or  the  other,  if  he  have  repeated  opportunities  for  examination  at 
intervals  ;  but  as  most  practitioners  do  not  belong  to  this  class,  it  is 
well  to  state  plainly  that  only  a  problematical  opinion  can  be  given, 
and  to  ask  for  an  adjournment  of  the  case,  for  it  must  be  remembered 
that  an  opinion  has  to  be  given  on  oath,  however  unfair  such  a  proceed¬ 
ing  may  be  (vide  Yol.  I.,  under  Evidence). 

Continental  gynaecologists  claim  to  diagnose  pregnancy  by  bio- 
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logical  tests  of  the  blood  within  a  week  or  two  of  conception  (‘  Keiffer, 
Bull,  de  la  Soc.  Beige  de  Gynec.  et  d’Obst.,”  vol.  xiv.,  1904),  but  such 
refinements  cannot  be  admitted  to  a  medico-legal  work  until  they 
have  stood  a  much  longer  test  of  time  as  to  their  infallibility. 

More  recently  still  a  further  test  for  pregnancy  has  been  devised 
which  may  be  called  the  Biochemical  test  ( vide  similar  tests  for  blood, 
Vol.  I.),  dependent  upon  the  reaction  of  hetero-albumins  on  the  woman’s 
blood.  These  albumins  gain  access  to  the  mother’s  blood  from  the 
chorionic  villi.  The  test  is  likely  to  prove  of  value  in  the  hands  of 
experts,  and  may  quite  possibly  become  the  method  in  the  early  months. 
For  details  the  reader  is  referred  to  the  Journ.  of  Ohstet.  and  Gyn.  for 
October,  1913.  • 

THE  DURATION  OF  PREGNANCY 

This  naturally  falls  upon  three  headings  : — 

1.  What  is  the  average  period  of  gestation  ? 

2.  To  what  extent  can  this  period  be  shortened  and  yet  a  viable 
child  be  born  % 

3.  To  what  extent  can  gestation  be  prolonged  ? 

Before  discussing  these  in  full  it  is  well  to  briefly  refer  to  the  un¬ 
usual  forms  of  pregnancy  known  as  superfecundation  and  super- 
foetation.  For  a  fuller  discussion  the  reader  is  referred  to  works  on 
midwifery,  and  to  Casper,  E.  Tr.,  Vol.  III.  p.  271. 

Superfecundation  is  the  fertilising  of  two  ova  which  have  escaped 
at  the  same  act  of  ovulation,  but  fertilised  by  separate  acts  of  coitus  : 
the  possibility  of  such  an  occurrence  is  admitted  by  all  authorities  to 
explain  some  cases  of  natural  twins,  etc.  There  can  be  no  absolute 
proof  of  its  occurrence  if  we  choose  to  assume  that  an  ovum  can  divide 
(which  is  certain),  and  that  each  half  can  develop  into  a  well-made 
foetus  (which  is  uncertain,  though  possible,  or  even  probable). 

Superfoetation  is  the  fertilising  of  two  ova  which  have  escaped  at 
different  acts  of  ovulation  ;  the  second  ovum  is  fertilised  and  begins 
to  develop  before  the  first  one  has  left  the  uterus.  Up  to  the  third 
month,  when  the  decidua  vera  unites  with  the  decidua  reflexa,  we  must 
admit  that  it  is  a  physical  possibility  for  spermatozoa  to  reach  a  second 
ovum,  but  the  doubt  is  whether  ovulation  is  suspended  so  soon  as 
one  ovum  is  impregnated,  i.e.,  during  the  whole  time  of  pregnancy. 
Authorities  are  much  divided  on  the  subject,  and  the  reader  is 
referred  to  works  on  obstetrics  for  its  discussion. 

This  subject  has  been  said  to  involve  “  not  only  the  conjugal 
fidelity  of  a  wife,  but  the  disposition  of  property,  and  much  of  the 
comfort  and  happiness  of  society.”  Its  importance  to  a  medical  jurist 
appears  to  have  been  here  considerably  exaggerated.  Only  one  legal 
case  involving  this  question  is  to  be  met  with  in  the  judicial  records  of 
this  country  (vide  below,  Paxton’s  case)  ;  but  few  in  reference  to  this 
state  are  ever  likely  to  occur  which  would  create  the  least  practical 
difficulty.  If  we  admit  that  a  woman  may,  during  marriage,  present 
such  a  deviation  from  the  common  course  of  nature  as  to  produce  two 
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perfectly  mature  and  fully- developed  children,  the  one  three  or  four 
months  after  the  other,  how  can  such  an  event  be  any  imputation  on 
her  fidelity  ?  Superfoetation,  if  it  occurs  at  all,  may  occur  as  readily 
in  married  life,  during  connubial  intercourse,  as  among  unmarried 
women.  The  following  appears  to  be,  however,  a  possible  case 
wherein  a  medical  opinion  might  be  required  respecting  this  alleged 
phenomenon. 

A  married  woman,  six  months  after  the  absence  or  death  of  her  husband, 
gives  birth  to  an  apparently  mature  child,  which  dies  :  three  months  afterwards, 
and  nine  months  after  the  absence  or  death  of  her  husband,  she  may  allege  that 
she  has  given  birth  to  another  child,  also  mature. 

A  question  may  arise,  whether  two  mature  children  could  be  so 
born  that  the  birth  of  one  should  follow  three  months  after  the  birth 
of  the  other  ;  or  whether  this  might  not  be  a  case,  by  no  means  un¬ 
common,  of  twin-children — the  one  being  born  prematurely,  and  the 
other  at  the  full  period. 

The  full  consensus  of  medical  opinion  is  that  such  a  case  is  distinctly 
possible. 

Admitting  that  both  the  children  when  born  were  mature,  and 
therefore  that  it  was  a  case  of  superfoetation,  the  first  delivery  must 
have  taken  place  in  the  presence  of  witnesses,  it  would  then  have  been 
known  whether  another  child  remained  in  the  womb  or  not.  If  the  two 
children  were  born  within  the  common  period  of  gestation  after  »the 
absence  or  death  of  the  husband,  then  their  legitimacy  would  be  pre¬ 
sumed,  until  the  fact  of  non-access  was  clearly  established.  The  mere 
circumstance  of  their  being  apparently  mature,  and  born  at  different 
periods,  would  per  se  furnish  no  evidence  of  their  illegitimacy.  On 
the  other  hand,  if  one  or  both  of  them  were  born  out  of  the  ordinary 
period,  then,  according  to  the  evidence  given,  they  might  or  might 
not  be  pronounced  illegitimate.  The  law  therefore  appears  to  have 
no  sort  of  cognisance  of  the  subject  of  superfoetation,  as  such  :  it  is 
generally  merged  in  the  question  of  protracted  gestation. 

Cases  of  different  coloured  children  in  the  same  pregnancy,  by 
different  coloured  fathers,  prove  the  possibility  of  superfecundation. 

Paxton  met  with  a  case  in  which  a  question  of  infanticide  arose  out  of  the 
supposed  condition  of  superfoetation  ( Glasgow  Med.  Jour.,  January,  1866). 
A  maid-servant,  set.  20,  was  delivered  in  secrecy.  When  questioned  she  denied 
that  she  had  been  pregnant.  On  examination,  however,  the  appearances  were 
all  those  of  recent  delivery.  The  uterus  was  felt  as  high  as  the  umbilicus.  At 
the  time  of  the  examination  there  was  no  lochial  discharge.  The  medical  opinion 
given  was  that  she  had  been  delivered  within  three  days.  She  now  changed  her 
line  of  defence,  and  stated  that  she  had  not  only  been? pregnant,  but  still  was  so. 
Another  examination  showed  that  this  was  correct.  The  presence  of  a  foetus  in 
the  uterus  was  proved  not  only  by  the  ballottement,  but  by  the  placental  murmur, 
and  the  uterus  was  found  to  be  larger  than  at  the  former  examination.  On  the 
other  hand,  the  fact  that  she  had  been  delivered  twelve  days  before  was  proved 
at  the  first  examination  by  the  relaxed  state  of  the  vagina,  the  open  orifice  of 
the  uterus,  the  enlargement  of  the  breasts,  the  great,  loss  of  blood,  with  a  copious 
secretion  of  milk,  the  abundant  lochial  discharge,  and  the  subsequent  marked 
diminution  of  her  abdomen.  These  facts  were  only  reconcilable  with  the  de¬ 
livery  of  a  child  or  some  product  of  conception,  and  were  not  consistent  with 
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merely  a  threatened  abortion  of  a  foetus  then  in  the  womb.  In  reference  to 
previous  delivery,  neither  child  nor  placenta  could  be  discovered  ;  but  the  woman 
admitted  to  a  fellow-servant  that  she  had  disposed  of  the  body.  After  the  lapse 
of  three  months  she  gave  birth  to  a  stout,  healthy  child.  This  woman*  had  had 
intercourse  with  two  men,  and  Paxton  regarded  the  case  as  one  of  superfcetation, 
or  a  twin-conception.  She  was  charged  with  the  murder  of  the  child  of  which 
she  had  been  first  delivered  ;  but  as  the  body  was  not  forthcoming,  there  was  no 
evidence  to  establish  the  crime.  Owing  to  this  there  was  a  failure  of  proof  to  show 
that  one  child  had  been  born  mature  three  months  before  the  other.  The  first 
delivery  might  have  been  the  body  of  an  aborted  immature  twin,  or  of  a  blighted 
ovum  (see  also  a  case  by  Ramsbotham,  Med.  Times  and  Gaz.,  1858,  2,  p.  616). 

The  following  case  of  superfoetation  is  related  by  Dr.  Martin,  of  Woolston  : — 
“  On  May  25th  I  was  called  to  see  a  child,  aged  three  weeks.  While  I  was  in  the 
house,  the  mother  mentioned  that  she  had  miscarried  on  January  1st  of  this 
year,  and  that  the  midwife  who  had  attended  at  that  time  had  estimated  the 
foetus  then  born  as  a  child  of  between  three  and  four  months.  According  to 
these  dates,  the  child  I  saw  was  born  four  months  and  a  few  days  after  the  mis¬ 
carriage.  On  questioning  the  woman  she  told  me  that  she  felt  the  movements 
of  the  present  child  in  utero  one  month  after  the  miscarriage  ”  ( B.M.J. ,  June 
21st,  1893). 

The  subject  of  superfcetation  has  been  examined  in  another  aspect 
by  Bonnar  ;  and  some  of  the  facts  which  he  has  brought  forward  are 
not  consistent  with  the  theory  of  the  births  of  twins  at  different  inter¬ 
vals  (“A  Critical  Inquiry  regarding  Superfoetation,  with  Cases,” 
1865). 
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The  Average  Period  of  Gestation. 

As  a  matter  of  strict  fact,  this  is  of  very  little  medico-legal  interest, 
for  in  cases  of  dispute  it  is  not  what  is  the  average,  but  what  is  the 
possible  duration  of  pregnancy,  that  is  the  question.  It  is,  however, 
well  to  quote  the  generally  accepted  opinion,  and  to  consider  briefly 
the  causes  of  difficulty  in  accepting  a  fixed  period. 

It  may,  then,  be  stated  once  for  all  that  the  usually  accepted 
average  is  280  days,  which  is  the  period  allowed  in  ordinary  clinical 
tables  provided  for  medical  use. 

The  difficulties  in  the  way  of  exact  determination  are  first  and  fore¬ 
most  the  impossibility  of  fixing  the  exact  moment  of  impregnation  ; 
the  most  exact  scientific  observations  on  this  point  with  which  the 
editor  is  acquainted  are  the  following  of  Professor  Bossi,  of  Genoa  (Gaz- 
zetta  degli  Ospitali,  April  8th,  1891),  who  publishes  the  result  of  a 
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long  series  of  observations  made  with  a  view  to  settle  these  disputed 
questions.  He  closely  watched  several  classes  of  women,  such  as 
newly-married  persons,  and  wives  of  sailors  who  lived  for  more  or  less 
definite  intervals  apart  from  their  husbands.  Lastly,  he  noted  the 
effects  of  what  is  termed  artificial  impregnation.  This  process  con¬ 
sisted  in  transferring  spermatic  fluid,  shortly  after  coitus,  into  the 
uterine  cavity  or  simply  into  the  posterior  vaginal  fornix  from  a  less 
favourable  position  in  the  genital  tract.  He  undoubtedly  met  with 
marked  success,  and  his  researches  have  led  him  to  the  following  con¬ 
clusions  : — (1)  Fecundation,  whether  natural  or  “  artificial,”  takes 
place  within  the  first  few  days  after  a  menstrual  period.  This  implies 
that  the  encounter  of  spermatozoa  with  ova  occurs  neither  before  nor 
during  the  period  of  menstrual  flow,  but  after  the  end  of  menstruation. 
(2)  To  avoid  failure  the  aid  of  art  should  be  invoked  on  the  very  day 
on  which  the  “  show  ”  ceases  or  during  the  three  following  days.  (3) 
Spermatozoa  lodged  in  the  posterior  fornix,  or  nidus  seminis,  may 
remain  alive  there  for  even  so  long  as  seventeen  days — certainly 
between  periods,  and  in  some  cases  during  a  period.  (4)  Hence  it  is 
probable  that  in  cases  of  fecundation  before  a  menstrual  flow  the 
spermatozoa  have  remained  living  in  the  fornix  till  after  the  period, 
and  have  not  ascended  the  uterine  cavity  and  the  Fallopian  tubes 
(sic)  until  the  proper  time  has  arrived  for  meeting  the  ovum.  (5)  The 
fact  that  spermatozoa  may  live  so  long  in  the  posterior  fornix — 
even  through  a  menstrual  period — is  of  importance  from  a  medico-legal 
standpoint. 

Of  these  conclusions,  the  one  which  seems  to  be  of  paramount 
importance  is  that  which  proves  that  spermatozoa  can  live  for  seven¬ 
teen  days  in  the  vagina.  As  to  how  they  spend  their  time  there  we 
are  (in  the  human  race  at  any  rate)  supremely  ignorant ;  we  only 
know  as  the  result  of  facts  that,  at  some  time  or  other,  one  (or  more) 
of  them  makes  its  way  into  the  uterus  or  up  the  Fallopian  tube  or 
even  still  further,  as  far  as  the  ovary  (tubal  pregnancy  is  common 
enough,  and  actual  ovarian  pregnancy  has  been  asserted —  ?  proved- — 
to  occur). 

This  fact  alone  would  vitiate  any  calculation,  so  far  as  the  actual 
definite  duration  of  gestation  from  impregnation  to  delivery  is  con¬ 
cerned,  to  the  extent  of  at  least  seventeen  days. 

A  theory  more  ingenious  than  convincing  has  been  put  forward 
that  parturition  occurs  at  some  anniversary  of  the  menstrual  period. 
Numerous  facts  tend  to  show  that,  notwithstanding  the  general  sup¬ 
pression  of  the  menses,  there  is  great  excitement  of  the  uterine  system 
at  what  would  have  been,  in  the  unimpregnated  state,  the  regular 
menstrual  periods.  Sometimes  this  really  amounts  to  a  periodical 
discharge  of  blood.  There  is  also  great  reason  to  believe  that  abortion 
takes  place  more  readily  at  these  than  at  other  periods.  Hence  some 
accoucheurs  are  inclined  to  consider  that  the  duration  of  pregnancy 
is  really  a  multiple  of  the  menstrual  period  ;  and  that  in  the  majority 
of  women  it  will  occur  at  what  would  have  been  the  tenth  menstrual 
period,  or  forty  weeks  from  the  date  of  intercourse  and  supposed  con- 
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ception  ;  and  according  to  the  degree  of  excitement  of  the  uterine 
system,  the  child  may  be  expelled  at  a  period  earlier  or  a  period  later 
than  that  which  is  assigned  as  the  more  usual  natural  term. 

Whatever  be  the  value  of  this  theory,  it  has  many  exceptions,  and 
need  not  here  be  further  discussed. 

There  is  no  reason  to  believe  that  the  sex  of  a  child  has  any  direct 
influence  on  the  length  of  the  pregnancy.  It  has  been  stated  that 
gestation  was  longer  with  male  than  female  children  ;  and  evidence  of 
this  kind  was  tendered  in  the  Gardner  Peerage  case.  A  medical 
witness  then  asserted  that  the  average  period  was  280  days  for  a 
female  and  290  days  for  a  male  child.  The  Solicitor-General  inquired — 
Supposing  the  child  is  an  hermaphrodite,  what  then  is  the  time  ? 
The  witness  said  that  he  would  “  take  between  the  two.”  It  is  not 
observed  that  children  labouring  under  sexual  deformity  are  born 
earlier  or  later  than  those  in  which  the  sexual  organs  are  perfectly 
developed.  As  an  answer  to  this  hypothesis,  it  may  be  observed  that 
of  Murphy’s  two  protracted  cases  ('post,  p.  58)  the  one  was  a  female  and 
the  other  a  male  child. 

Another  difficulty  which  should  be  briefly  alluded  to  is  that  which 
may  be  said  to  be  based  on  Professor  Bossi’s  observations  above — 
viz.,  the  difference  between  insemination  (or  the  act  of  sexual  inter¬ 
course)  and  impregnation  or  conception  (the  union  of  sperm  and  germ). 
The  date  of  the  one  is,  in  cases  of  proved  single  intercourse,  known  ; 
the  other,  in  every  case,  only  guessed  at.  Some  women  assert  that 
they  can  fix  it,  but  their  evidence  would  not  bear  much  cross-examina¬ 
tion  in  details,  and  it  must  be  admitted  that  we  know  nothing  about 
it.  In  the  first  place,  the  relationship  between  menstruation  (external 
appearances  of  blood)  and  ovulation  (the  escape  of  an  ovum  from  the 
ovary)  is  very  variable  in  time  and,  some  observers  would  go  so  far  as 
to  say,  in  physiological  causation  ;  again,  it  is  known  (at  least  by  the 
presence  of  two  corpora  lutea)  that  two  ova  may  escape  from  the  ovary 
within  a  short  time  of  one  another  ;  they  may  make  very  different 
rates  of  progress  into  the  uterus,  and  who  is  to  say  whether  it  is  one  of 
these,  or  which,  or  even  if  it  is  the  ovum  of  one  period  or  the  next, 
that  becomes  fecundated  ?  It  may  be  unhesitatingly  asserted  that 
we  do  not  know  how  long  an  interval,  if  any,  there  may  be  between 
insemination  and  impregnation. 

The  popular  method  (upon  which,  however,  the  280  days’  duration 
is  based)  of  counting  from  the  cessation  of  menstruation  is  open  to 
very  wide  fallacies  for  the  reasons  we  have  alluded  to.  One  case  may 
be  here  inserted  in  illustration  (if  only  for  its  comical  aspect),  reported 
by  Reid. 

A  patient,  who  had  already  borne  a  child,  had  her  last  menstrual  appearance 
on  July  8th  ;  she  quickened,  she  thought,  about  November  7th,  and  her  confine¬ 
ment  was  expected  about  April  12th.  The  lady’s  mother  travelled  400  miles  in 
order  to  be  present  at  the  accouchement  ;  and  as  day  after  day  passed  over 
without  its  occurrence,  much  uneasiness  was  felt  by  both  parties,  and  Reid  was 
sent  for  repeatedly  to  allay  their  fears  and  explain  the  cause  of  this  unexpected 
delay.  The  dates  were  all  again  carefully  compared,  and  July  8  was  fixed  on  as 
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the  proper  catamenial  point  to  start  from.  Reid  could  only  suggest  that  im¬ 
pregnation  had  occurred  at  a  later  period  of  the  interval  than  had  been  supposed  ; 
and  at  length,  on  putting  the  question  if  the  lady’s  husband  had  been  at  home 
on  July  9th,  he  found  that  he  had  not  returned  from  an  excursion  into  Scotland 
until  the  23rd  of  that  month.  The  explanation  was  now  very  easy,  and  the 
lady  was  confined  on  April  28th.  In  this  case  294  days  had  elapsed  since  men¬ 
struation,  but  279  only  from  the  earliest  possible  time  of  conception  {Lancet, 
1853,  2,  p.  207). 

That  of  reckoning  from  quickening  is  even  more  fallacious. 

The  editor  has  omitted  as  useless  the  masses  of  tables  and  statistics 
given  in  former  editions  of  this  work  quoting  opinions  in  regard  to  a 
useless  average. 

To  what  Extent  can  Pregnancy  be  Shortened  and  yet  a 

Viable  Child  be  Born. 

We  here  at  once  enter  upon  the  subject  which  may  be  of  the  last 
degree  of  importance,  and  upon  which  well-authenticated  cases  are 
practically  the  only  means  of  deciding.  Their  evidence  must  be  fully 
considered.  Great  mistakes  have  arisen  in  the  calculation  of  the 
period  by  the  use  of  the  word  “  month  ” — some  intending  by  this  a 
lunar  and  others  a  calendar  month.  Nine  lunar  months  would  be 
equal  to  252  days,  while  the  average  of  nine  calendar  months  would  be 
274  days,  and  would  vary  from  273  to  276  days — the  period  varying 
according  to  the  particular  months  of  the  year  over  which  the  pregnancy 
might  extend.  To  prevent  mistakes,  or  that  misunderstanding  of 
evidence  which  has  so  frequently  arisen,  it  would  be  advisable  that 
medical  witnesses  should  always  express  the  period  of  gestation  in 
weeks  or  days,  concerning  which  there  can  be  no  misunderstanding  :  it 
would  be  also  proper  to  adopt  the  plan  of  always  commencing  the 
*  calculation  from  the  period  of  the  last  cessation  of  the  menses,  rather 
than  from  two  weeks  later.  The  latter  rule  is  often  followed,  and  this 
is  another  cause  of  confusion. 

Premature  Births.  Short  Periods  of  Gestation. — We  may  regard  all 
births  before  thirty-eight  weeks  as  premature,  and  all  those  which 
occur  after  the  fortieth  week  as  protracted  cases  ;  and  one  great  point 
for  a  medical  witness  to  determine  is,  whether  the  characters  presented 
by  a  child  correspond  to  those  which  it  should  present,  supposing  it  to 
be  legitimately  born.  When  the  birth  is  premature,  this  sort  of 
corroborative  evidence  may  sometimes  be  obtained  ;  because,  assuming 
that  there  has  been  no  access  between  the  parties  before  marriage, 
children  born  at  the  fifth  or  sixth  month  after  marriage  cannot,  if  the 
offspring  of  the  husband,  present  the  characters  of  those  born  at  the 
full  period.  It  is  not  so  with  protracted  births,  for  children  are  not 
more  developed  in  protracted  cases  than  they  are  in  those  which 
occur  at  the  usual  period.  They  may,  however,  and  probably  do  grow 
during  the  whole  period  of  intra-uterine  life,  for  obstetricians  have 
found  that  on  an  average  children  born  after  280  days  are  heavier 
than  those  born  before  280  days  and  are  more  apt  to  cause  difficulties 
during  parturition. 
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For  an  account  of  the  characters  presented  by  children  at  different 
uterine  ages,  see  “  Age,”  Vol.  I.,  under  Age. 

In  judging  from  marks  of  development  on  the  body  of  a  child,  we 
must  make  full  allowance  for  the  exceptions  to  which  they  are  liable. 
The  nearer  the  supposed  premature  delivery  approaches  to  the  full 
period  of  gestation,  the  more  difficult  will  be  the  formation  of  an  opinion, 
and  if  this  opinion  is  to  be  of  much  scientific  value  it  must  be  based  on 
a  series  of  X-ray  photos  of  the  child  to  determine  the  number,  position 
and  size  of  the  centres  of  ossification  of  the  bones.  Thus,  then,  a  child 
born  at  the  eighth  month  may  be  the  offspring  of  the  husband — at 
the  ninth  month,  of  an  adulterer  ;  but  medical  facts  could  not  enable  a 
witness  to  draw  any  distinction.  It  is  here  that  moral  proofs  are 
necessary,  for  without  these  the  legitimacy  of  a  child  in  such  a  case 
could  not  be  successfully  disputed.  With  respect  to  twin- children,  the 
greatest  differences  are  sometimes  observed.  In  a  case  which  occurred 
to  West,  the  first  child  born  weighed  only  a  pound  and  a  half  ;  the 
second  weighed  more  than  three  pounds,  and  both  lived  several  hours. 
In  another  premature  twin-case  which  occurred  to  the  same  gentleman, 
one  child  weighed  two  pounds  and  a  quarter,  and  the  other  two  pounds 
and  three-quarters  [Med.  Times,  February,  1850,  p.  147). 

The  fact  that  a  child  has  had  the  strength  to  survive  its  birth  for  a 
certain  period  has  been  supposed  to  furnish  additional  evidence  of 
maturity  ;  for  it  is  well  known  that  under  a  certain  age  children  are 
not  born  living,  or,  if  living,  they  speedily  die.  'Therefore  it  has  been 
argued,  if  a  child  born  at  the  fifth  or  sixth  month  after  the  first  cohabi¬ 
tation  be  born  living,  or  survive,  this  should,  ipso  facto,  be  taken 
as  a  proof  of  its  illegitimacy.  The  following  remarks  will,  however, 
show  that  an  argument  of  this  kind  is  liable  to  be  overstrained  : — 

Viability. — According  to  the  English  law,  it  is  not  necessary  that 
a  child,  when  born,  should  be  capable  of  living,  or  viable,  in  order  that 
it  should  take  its  civil  rights.  Thus  it  may  be  born  at  an  early  period 
of  gestation  ;  it  may  be  immature  and  not  likely  to  survive  ;  or  again, 
it  may  be  born  at  the  full  period  of  gestation,  but  it  may  be  obviously 
labouring  under  some  defective  organisation,  or  some  mortal  disease, 
which  must  necessarily  cause  its  death  within  a  short  time  after  its 
birth.  Fortunately,  these  points  are  of  no  importance  in  relation  to 
the  right  of  inheritance  :  an  English  medical  jurist  has  only  to  prove 
that  there  was  some  well-marked  physiological  sign  of  life  after  birth 
(“  Live  Birth  ”)  ;  whether  the  child  were  mature  or  immature,  diseased 
or  healthy,  are  matters  which  do  not  at  all  enter  into  the  investigation. 
In  this  respect  our  law  appears  to  be  more  simple  and  just  than  that 
which  prevails  in  France.  By  Art.  725  of  the  French  Code,  no  child 
that  is  born  alive  can  inherit,  unless  it  is  born,  as  the  law  terms  it, 
viable.  The  meaning  of  this  word  is  not  defined  by  the  law  itself,  and 
there  are  probably  no  two  lawyers  or  physicians  in  that  country  who 
place  upon  it  the  same  interpretation.  There  is  no  standard  of  viability 
provided  the  child  in  question  is  actually  living  at  the  time.  Solvitur 
ambulando  may  well  apply  here.  (Vibert,  Medicine  Legale,  513-4.) 

It  may  at  first  sight  appear  to  be  inconsistent  with  justice  that  a 
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child  which  is  born  immature  or  labouring  under  disease,  owing  to 
which  it  cannot  long  survive  its  birth,  should  possess  the  same  rights  of 
inheritance  as  one  which  is  born  mature  and  perfectly  healthy  ;  but 
this  evil  to  society  is  of  far  less  magnitude  than  the  adoption  of  a 
system  which  must  constantly  lead  to  subtle  casuistical  distinctions, 
and  thereby  create  error  and  confusion.  So  long  as  there  is  no  well- 
defined  line  between  a  child  which  is  considered  capable  of  living  and 
one  which  is  not,  gross  injustice  must  necessarily  be  inflicted  by  any 
rule  of  law  similar  to  that  which  is  admitted  in  the  French  Code. 

Earliest  Period  at  which  a  Child  may  be  bom  living. — The  question 
now  to  be  considered  in  reference  to  English  practice  is,  What  is  the 
earliest  period  at  which  a  child  can  be  born  living,  and  with  a  capacity  to 
live  after  its  birth  and  attain  maturity  ?  It  is  universally  admitted 
that  children  born  at  the  seventh  month  of  gestation  are  capable  of 
living,  although  they  are  more  delicate,  and  in  general  require  greater 
care  and  attention  to  preserve  them,  than  children  born  at  the  ninth 
month.  The  chances  are,  however,  very  much  against  their  surviving. 
It  was  the  opinion  of  William  Hunter,  and  it  is  one  in  which  most 
modern  authorities  concur,  that  few  children  born  before  seven  calendar 
months  (or  210  days)  are  capable  of  living  to  manhood.  They  may  be 
born  alive  at  any  period  between  the  sixth  and  seventh  months,  or 
even,  in  some  instances,  earlier  than  the  sixth  ;  but  this  is  rare,  and, 
if  born  living,  they  commonly  die  soon  after  birth.  There  is  one  case 
on  record  of  a  child  having  been  born  living  so  early  as  the  fourth 
month  of  gestation  {Brit,  and  For.  Med.  Rev.,  vol.  2,  p.  236)  ;  and 
another,  in  which  a  woman  was  delivered  at  the  fourth  and  a  half 
month  of  pregnancy  : — 

Maisonneuve  saw  the  woman  two  hours  after  delivery  ;  he  then  found  the 
foetus  in  its  membranes,  and  on  laying  these  open,  to  his  surprise  it  was  still 
moving.  He  applied  warmth,  and  partially  succeeded  in  restoring  it,  for  in  a 
few  minutes  the  respiratory  movements  were  performed  with  regularity,  but  in 
spite  of  the  establishment  of  breathing  the  child  died  about  six  hours  after  its 
birth  {Jour,  de  Med.  ;  Med.  Gaz.,  vol.  39,  p.  97). 

Carter  attended  a  woman  who  had  an  abortion  when  not  more  than  five  months 
advanced  in  pregnancy.  The  foetus  cried  slightly  directly  it  was  born,  and 
during  the  half-hour  that  it  lived  unsevered  from  its  mother,  it  frequently  tried  to 
breathe.  The  body  of  the  foetus  was  one  foot  in  length,  and  it  weighed  twenty 
and  a  half  ounces.  It  appeared  to  be  perfectly  formed.  From  accurate  informa¬ 
tion  he  was  satisfied  that  the  woman  had  not  passed  the  fifth  month  of  pregnancy. 

In  two  instances  of  abortion,  about  the  fifth  month,  Davies  noticed 
that  the  foetus  showed  signs  of  life  after  its  birth,  by  moving  its  limbs 
{Med.  Gaz.,  vol.  40,  p.  1022)  ;  and  in  the  following  case  a  child  born  at 
the  fifth  month  survived  upwards  of  twelve  hours  : — 

A  woman  in  her  second  pregnancy  and  in  the  147th  day  of  gestation  had  severe 
flooding  with  rupture  of  the  membranes.  Labour  occurred  on  the  following 
night,  when  a  small  but  well-formed  foetus  was  expelled  giving  no  other  indica¬ 
tion  of  life  than  a  feeble  action  of  the  heart,  and  a  strong  pulsation  in  thte  um¬ 
bilical  cord.  It  was  resuscitated,  and  cried  as  strongly  as  a  child  born  at  the  full 
period  of  pregnancy.  It  weighed  less  than  two  pounds,  and  was  exactly  twelve 
inches  in  length.  It  swallowed  some  nourishment,  but  died  about  twelve  hours 
after  birth.  The  pupillary  membranes  of  the  eyes  were  entire  ;  the  testicles 
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had  not  descended  ;  the  head  was  well  covered  with  hair.  The  length  and 
weight,  as  well  as  the  presence  of  hair,  indicated  a  foetus  between  the  sixth  and 
seventh  months  ;  but  as  it  is  asserted  that  the  period  of  gestation  is  accurately 
given,  this  must  be  regarded  as  an  extraordinary  instance  of  premature  develop¬ 
ment.  There  was  clearly  nothing  in  the  organisation  of  this  child  to  have  pre¬ 
vented  its  growing  to  the  age  of  maturity  ;  in  other  words,  it  was  viable  ( Med .- 
Ghir.  Rev.,  July,  1844,  p.  266). 

Another  case  is  reported,  in  which  a  child  born  at  five  and  a  half 
months  survived  its  birth  between  three  and  four  hours  {Med.  Gaz., 
vol.  19,  p.  563).  Routh  reports  a  case  in  which  a  child  born  at  this 
uterine  age,  i.e.,  five  and  a  half  months,  lived  for  eighteen  days. 
The  child  was  very  small  and  weakly  :  its  weight  was  not  taken.  The 
duration  of  pregnancy  was  twenty-two  weeks  and  two  days,  or  five 
lunar  months  and  sixteen  days.  The  child  died  on  the  eighteenth 
day  after  its  birth  (“  Obst.  Trans.,”  1872,  p.  132). 

On  a  trial  for  child  murder  {R.  v.  West,  Nottingham  Lent  Ass., 
1848),  a  midwife  was  indicted  for  causing  the  death  of  a  child  by 
bringing  about  the  premature  delivery  of  a  woman  when  she  was 
between  the  fifth  and  sixth  months  of  pregnancy.  The  child  in  this 
instance  lived  five  hours  after  its  birth.  Capuron  mentions  an  in¬ 
stance  in  which  a  child  was  born  at  the  six  and  a  half  month  of  preg¬ 
nancy  ;  and  at  the  time  he  reported  the  case,  it  was  two  years  old  and 
enjoyed  excellent  health.  In  another  instance  a  child  was  born  at 
the  same  period  and  lived  to  the  age  of  ten  years  (“  Med.  Leg.  des 
Accouch.,”  pp.  162,  208).  (See  another  case,  Med.  Gaz.,  vol.  32,  p. 
623.) 

Riittell  attended  a  married  woman,  who  was  afterwards  delivered 
of  a  living  child  in  the  fifth  month  of  her  pregnancy  :  the  child  survived 
its  birth  for  twenty-four  hours.  He  delivered  another  woman  of 
twins,  in  the  sixth  month  of  her  pregnancy  :  one  was  dead,  and  the 
other  continued  alive  for  three  hours,  its  life  being  indicated  only  by 
the  visible  pulsation  of  the  heart — there  was  no  perceptible  respiration. 
This  fact  corroborates  the  remarks  made  elsewhere  as  to  life  without 
active  respiration  (see  “  Infanticide  ”)  ;  it  has  also  an  immediate 
bearing  on  the  proofs  of  life  in  reference  to  tenancy  by  courtesy. 
(Cases  of  Fish  v.  Palmer,  and  Brock  v.  Kelly.)  In  another  instance 
of  the  birth  of  male  twins,  at  the  sixth  month,  each  weighed  three 
pounds.  Riittel  saw  them  a  year  after  their  birth,  and  they  were  then 
two  healthy,  strong  children  (Henke’s  Zeitschr.  der  S.  A.,  1844,  241). 

Barker  met  with  a  case  in  which  a  female  child  was  born  at  the  158th  day  of 
gestation  or  twenty-two  weeks  and  four  days  after  intercourse.  The  size  and 
weight  of  the  child  corresponded  with  the  period  at  which  it  was  born  :  it 
weighed  one  pound,  and  measured  eleven  inches  in  length.  It  had  only  rudi¬ 
mentary  nails,  and  very  little  hair  on  the  back  of  the  head  ;  the  eyelids  were 
closed,  and  remained  closed  until  the  second  day  ;  the  nails  were  hardly  visible  ; 
the  skin  was  shrivelled.  The  child  did  not  suck  properly  until  after  the  lapse  of  a 
month,  and  did  not  walk  until  she  was  nineteen  months  old.  When  born,  she 
was  wrapped  up  in  a  box,  and  placed  before  the  fire.  Three  and  a  half  years 
afterwards  this  child  was  in  a  thriving  state  and  healthy,  but  small,  weighing 
twenty-nine  pounds  and  a  half  (Med.  Times ,  1850,  2,  pp.  249,  392).  Annan 
reported  a  case  in  which  a  child  was  born  between  the  end  of  the  sixth  and 
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middle  of  the  seventh  month,  and  lived  for  a  period  of  four  months  and  eight 
days.  It  weighed  a  pound  and  a  half  when  seven  days  old  [Med.  Times,  Septem¬ 
ber  9th,  1848,  p.  304).  In  a  case  which  occurred  to  Outrepont  (Henke’s  Zeitschr ., 
vol.  6),  there  was  the  strongest  reason  to  believe  that  gestation  could  not  have 
exceeded  twenty-seven  weeks.  The  child  (a  male)  weighed,  when  born,  one 
pound  and  a  half,  and  was  thirteen  and  a  half  inches  in  length.  The  skin  was 
covered  with  down  and  much  wrinkled  ;  the  limbs  were  small  ;  the  nails  appeared 
like  white  folds  of  skin,  and  the  testicles  had  not  descended.  It  breathed  as  soon 
as  it  was  born,  and  by  great  care  its  life  was  preserved. 

It  is  singular  that  its  development  was  very  slow  until  it  had 
reached  a  period  which  would  have  corresponded  to  the  forty-second 
week  for  gestation.  Outrepont  saw  the  child  when  it  had  attained 
the  age  of  eleven  years,  and  it  then  appeared  to  be  the  size  of  a  hoy 
of  eight  years.  The  only  remarkable  point  about  the  case  is  the 
length  of  time  which  the  child  lived.  In  one  case  ( Lancet ,  1851,  2, 
p.  177),  a  child  born  at  six  months  and  ten  days  was  thriving  satis¬ 
factorily  when  four  months  old  (see  also  Med .  Times,  February  16th, 
1850,  p.  129).  A  gentleman  of  a  well-known  family  in  Scotland  was 
undoubtedly  born  before  the  seventh  month.  When  first  born  the 
child  weighed  three  pounds.  As  a  child  he  was  not  expected  to  live, 
but  he  grew  up  a  small,  strong  man,  capable  of  great  mental  and  bodily 
exertion.  He  died  from  natural  causes  at  about  the  age  of  forty-two. 
His  head  throughout  life  was  large  in  proportion  to  his  size. 

Hence  it  is  established  that  children  born  at  the  seventh,  and  even 
at  or  about  the  sixth  month,  may  be  reared. 

The  following  case  shows  how  the  point  may  be  of  importance. 
It  is  known  as  the  Kinghorn  case. 

In  1838  an  investigation  ( fama  clamosa)  took  place  before  one  of  the  Presby¬ 
teries  of  Scotland,  in  reference  to  certain  reports  which  had  been  circulated  to  the 
prejudice  of  a  minister  of  the  district.  His  marriage  took  place  on  March  3rd, 
1835,  and  his  wife  gave  birth  to  a  female  child  on  August  24th  following — i.e., 
174  days,  or  nearly  six  calendar  months  after  the  marriage — and  the  child  con¬ 
tinued  to  live  until  March  20th,  1836.  When  born  it  was  very  weak,  and  accord¬ 
ing  to  the  evidence  of  the  accoucheur,  and  others  who  saw  it,  was  decidedly 
immature.  The  birth  of  a  living  child,  together  with  the  fact  of  its  surviving 
for  so  long  a  period,  led,  however,  to  the  report  that  there  must  have  been 
intercourse  between  the  parties  previous  to  marriage  :  it  was  contended 
that  the  period  was  too  short  for  the  child  to  have  been  begotten  in  wedlock. 
Hamilton  and  Thatcher  considered  the  complaint  made  against  the  minister 
groundless.  The  case  went  through  several  appeals,  and  was  not  finally  decided 
until  May,  1839,  when  the  libel  was  found  not  proven,  and  the  defendant  was 
absolved  from  censure. 

Many  medical  witnesses  gave  evidence  on  the  occasion ;  the 
majority  of  them  were  strongly  in  favour  of  this  having  been  a  legiti¬ 
mate  and  premature  birth  (see  Med.  Gaz.,  vol.  17,  p.  92  ;  also  Med.- 
Chir.  Rev.,  vol.  31,  p.  424). 

Although  not  connected  with  the  medical  part  of  the  case,  it  should 
be  observed  that  the  character  of  the  parties  was  free  from  all  suspicion, 
that  no  concealment  had  been  practised  by  them,  and  that  no  prepara¬ 
tion  had  been  made  for  the  early  birth  of  the  child.  There  were,  it  is 
true,  unusual  marks  of  development  about  the  child,  considering  the 
early  period  of  its  birth  ;  yet  these  were  not  sufficient,  any  more  than 
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the  fact  of  its  surviving,  to  induce  the  belief  that  it  had  been  begotten 
out  of  wedlock.  One  case  has  already  been  mentioned  in  which  a  child, 
born  at  a  still  earlier  period,  survived  several  hours,  and  others  in 
which  children  born  rather  later  lived  for  two  and  ten  years.  It  would 
be  in  the  highest  degree  unjust  to  impute  illegitimacy  to  offspring,  or  a 
want  of  chastity  to  parents,  merely  from  the  fact  of  a  six-months  child 
being  born  living  and  surviving  its  birth.  There  are,  indeed,  no 
justifiable  medical  grounds  for  adopting  such  an  opinion — a  fact  clearly 
brought  out  by  a  question  put  to  Campbell,  the  chief  medical  witness 
in  favour  of  the  alleged  ante-nuptial  conception.  In  his  examination- 
in-chief  he  admitted  that  he  had  himself  seen  the  case  of  a  six-months 
child  who  had  survived  for  several  days.  He  then  was  required  to  say 
whether  he  could  assign  any  reason  why,  if  after  such  a  period  of 
gestation  it  is  possible  to  prolong  life  for  days ,  it  should  not  be  possible 
to  extend  it  to  months.  He  could  give  no  satisfactory  reply. 

The  great  injury  which  maybe  done  by  speculative  medical  opinions, 
such  as  those  given  against  the  chastity  of  the  parties  concerned  in 
these  proceedings,  will  be  apparent  from  the  record  of  a  case  which 
occurred  to  Halpin  in  1845. 

A  healthy  woman,  Eet.  34,  the  mother  of  five  children,  was  delivered  in  the 
sixth  month  of  her  pregnancy  of  a  female  child.  It  was  rolled  in  flannel  and  laid 
in  a  warm  place.  Contrary  to  expectation  the  child  survived,  sucked  vigorously, 
and  was  healthy  in  every  respect.  The  ossification  of  the  bones  of  the  head 
was  very  imperfect,  and  the  sutures  were  broad  enough  to  admit  of  the  middle 
finger  being  laid  between  them,  while  the  fontanelles  were  of  correspond¬ 
ingly  large  size.  The  weight  of  the  child,  on  the  fourth  day  after  birth,  was 
two  pounds  thirteen  ounces,  and  on  the  thirty-fourth  day  three  pounds  seven 
ounces.  The  child  was  alive  and  well  when  last  seen  on  March  4th,  i.e.,  four 
months  after  birth  ;  she  then  weighed  eight  pounds  eight  ounces.  After  this 
Halpin  lost  sight  of  her,  as  the  mother  left  that  part  of  the  country  ( Dublin 
Quart.  Jour .,  May,  1846,  p.  563). 

If  the  facts  of  these  cases  be  compared  with  those  of  the  King- 
horn  case  it  will  be  seen  that  there  were  no  just  medical  grounds  for 
the  allegation  that  in  the  latter  the  child  had  been  begotten  out  of 
wedlock.  In  these  two  cases,  six-months  children  were  living  and 
healthy  after  four  months  and  three  and  a  half  years  respectively  : 
in  the  Kinghorn  case,  it  was  supposed  that  the  child  must  have  passed 
the  sixth  month  of  uterine  life,  because  it  had  survived  seven  months, 
In  Halpin’s  case  the  child,  four  days  after  birth,  weighed  two  pounds 
thirteen  ounces — a  six-months  child  rarely  exceeding  two  pounds  : 
in  the  Scotch  case  it  was  considered  that  it  must  have  been  much  beyond 
the  sixth  month,  because  a  fortnight  after  its  birth  it  weighed  three 
pounds.  These  cases  should  be  borne  in  mind  when  much  reliance  is 
placed  upon  appearances  presented  by  children  as  positive  evidence  of 
the  stage  of  uterine  life  which  they  are  supposed  to  have  attained. 

Evidence  from  the  State  of  Development. — The  fact  that  a  child 
born  at  nine  months  is  small,  and  resembles  in  size  and  weight  a 
seven  or  eight-months  child,  cannot  be  taken  as  proof  of  illegitimacy. 
It  has  been  already  stated  that  children  born  at  the  full  period  vary 
considerably  in  size  and  weight ;  yet,  although  small,  there  are  com- 
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monly  about  them  the  appearances  of  complete  development.  This  is 
especially  apparent  in  the  features.  If  there  is  a  general  want  of 
development  of  the  body,  and  if  certain  foetal  peculiarities  remain — as, 
for  example,  the  pupillary  membrane,  or  if,  in  the  male,  the  testes  do 
not  occupy  the  scrotum — these  facts  lead  to  a  strong  presumption 
that  the  child  has  not  reached  the  full  period.  On  the  other  hand, 
when  a  child  is  born  with  the  full  signs  of  maturity  about  it,  at  or  under 
seven  months  from  possible  access  of  the  husband,  then  there  is  a 
strong  presumption  that  it  is  illegitimate.  In  the  Kinghorn  case,  the 
child  was  more  developed  than  such  children  commonly  are  at  a  similar 
period  of  uterine  life,  but  the  differences  were  slight.  The  great  pro¬ 
gressive  stage  of  development  is  considered  to  be  during  the  last  two 
months  of  gestation — the  changes  which  the  foetus  undergoes  are 
greater  and  more  marked  at  this  than  at  any  other  time.  The  general 
opinion  is  that  an  eight-months  child  is  not  with  any  certainty  to  be 
distinguished  from  one  born  at  the  ninth  month.  If  the  body  of  a 
child  is  large  and  fully  developed,  it  would  in  a  general  way  be  con¬ 
sidered  to  have  been  born  at  the  full  period  of  gestation,  and  any 
opinion  which  had  led  to  the  supposition  that  it  was  a  seven-months 
child  would  be  attributed  to  some  mistake  in  the  calculation.  Beck 
states  it  as  barely  possible  that  a  child  born  at  seven  months  may 
occasionally  be  of  such  a  size  as  to  be  considered  mature,  yet  he  qualifies 
this  statement  by  the  remark  that  the  assertion  is  most  frequently 
made  by  those  whose  character  is  in  danger  of  being  destroyed.  The 
important  question,  however,  is — Has  a  really  seven-months  child  ever 
been  born  so  developed  as  to  be  mistaken  by  an  experienced  person 
for  one  that  was  mature  ?  He  adduces  no  case  of  this  kind  in  support 
of  his  opinion.  There  can  be  no  doubt  of  the  correctness  of  his  state¬ 
ment,  that  a  mature  child,  born  before  seven  full  months  after  inter¬ 
course,  ought  to  be  considered  illegitimate  ;  but  it  would  be  difficult 
to  maintain  this  position,  consistently  with  the  above  admission,  for  a 
child  may  acquire  premature  development  during  the  latter  half  of 
the  sixth  as  well  as  at  the  seventh  month. 

The  following  case,  in  reference  to  development  (at  seven  months), 
is  well  calculated  to  show  the  characters  of  a  seven-months  child,  and 
to  corroborate  the  views  adopted  by  physiologists  respecting  the  means 
of  determining  the  period  of  uterine  life  which  the  foetus  may  have 
reached  : — - 

A  woman  was  married  on  April  7th,  1846,  and  was  delivered  of  a  male  child 
at  7  p.m.  on  October  19th  following,  the  period  of  gestation  being  equal  to  195 
days,  or  twenty-eight  weeks.  The  infant  cried  strongly,  and  lived  until  9  o’clock 
the  following  morning  ;  the  skin  was  of  a  deep  pink  or  rose-colour,  beautifully 
soft,  and  covered  with  a  fine  down.  The  pupillary  membranes  were  absent,  and 
the  pupils  were  well  formed ;  the  nails  were  complete  ;  the  testicles  had  not 
descended  into  the  scrotum  ;  the  length  of  the  body  was  fifteen  inches,  and  its 
weight  two  pounds  eight  ounces.  Its  height,  and  the  non-descent  of  the  testicles, 
at  once  referred  it  to  a  uterine  age  of  seven  months. 

In  addition  to  the  other  characters  assigned  to  children  born  at  the 
seventh  month  (see  “  Infanticide  ”),  it  may  be  observed  that  children 
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at  this  uterine  age  do  not  so  readily  take  the  breast  as  those  which 
have  reached  the  ninth  month,  and  their  power  of  sucking  is  much 
more  feeble. 

Several  cases  have  occurred  in  the  Divorce  Court  in  which  the 
power  of  a  medical  man  to  form  an  opinion  of  uterine  age  from  the 
appearance  of  a  child  at  birth,  between  the  seventh  and  ninth  months, 
has  been  seriously  called  in  question.  The  editor  has  not  heard  of  a 
case  in  which  the  X-rays  have  been  used  to  determine  whether  the 
proper  points  of  ossification  are  present  or  not,  but  doubtless  such  may 
occur  at  any  time,  and  it  is  certainly  a  feasible  and  easy  plan  for  the 
bones  of  the  upper  and  lower  extremities  at  any  rate,  and  with  care  for 
other  bones. 

In  Stone  v.  Stone  and  Appleton  (1864)  the  evidence  showed  that  the  husband 
went  to  India  in  August,  1859,  and  that  he  returned  to  England  in  May,  1861, 
and  joined  his  wife  on  May  18th.  The  wife  was  delivered  of  a  full-grown  child 
on  January  2nd,  1862,  and  the  delivery  at  this  date  was  assumed  to  be  con¬ 
clusive  proof  of  adultery  on  her  part.  She  was  attended  by  a  medical  man,  who 
deposed  that  in  his  opinion  the  child  was  full-grown,  i.e.,  a  nine-months  child. 
Another  medical  man,  who  saw  the  child  two  or  three  days  after  its  birth,  also 
considered  it  to  be  full-grown.  In  comparing  the  date  of  possible  access  of  the 
husband  with  the  date  of  birth,  the  period  of  gestation  would  be  229  days,  or 
seven  weeks  and  two  days  short  of  the  average  period. 

The  medical  question  was — Could  this  be  the  child  of  the  husband  ? 
On  the  part  of  the  wife,  it  was  alleged  that  the  child  was  a  seven- 
months  child  prematurely  born,  and  more  than  usually  developed 
for  its  age  ;  and  evidence  was  given  to  show  that  in  her  previous 
deliveries  the  children  had  been  prematurely  born.  The  evidence  of 
obstetric  experts  was  also  called  to  prove  that  any  medical  opinion 
based  on  the  maturity  or  immaturity  of  the  child  was  of  no  value. 
Tyler  Smith  and  Richards  were  examined,  in  order  to  show  that  children 
of  between  seven  and  eight  months  were  frequently  the  same  in  appear¬ 
ance  and  in  size  as  children  born  at  the  full  period  of  nine  months, 
and  that  any  opinion  formed  from  the  inspection  of  a  child  after  its 
birth  as  to  the  date  of  its  conception  was  very  fallacious.  They  stated 
that  out  of  a  number  of  cases  an  experienced  physician  would  be  able 
to  say  with  tolerable  certainty  in  the  majority  whether  a  child  was  a 
seven,  or  eight,  or  nine-months  child,  but  he  would  probably  be  mis¬ 
taken  in  several  cases  ;  and  they  stated  their  reasons  for  their  opinions, 
and  mentioned  cases  in  support  of  them.  They  also  said  that  illness, 
bodily  weakness,  and  mental  anxiety  tended  to  produce  premature 
delivery,  and  that  a  woman  who  had  once  been  prematurely  delivered 
had  a  tendency  to  premature  delivery’if  she  afterwards  became  pregnant. 
Tyler  Smith  said  that  the  data  on  which  a  judgment  could  be  formed 
varied  so  much  that  no  positive  or  reliable  opinion  could  be  given. 
If  the  reputation  of  a  lady  depended  on  his  opinion,  in  such  a  case  he 
should  refuse  to  give  it,  and  if  he  did  give  an  opinion  at  all  it  would  be 
with  so  many  reservations  and  exceptions  that  there  would  be  no 
certainty  in  it.  The  jury  returned  a  verdict  for  the  husband,  finding 
that  the  wife  had  been  guilty  of  adultery  ;  therefore  that  this  was  not 
the  child  of  the  husband,  i.e.,  it  was  not  a  seven-months  child. 
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In  another  case  ( Wool  v.  Wool,  March,  1865)  the  adulterous  intercourse  was 
stated  to  have  taken  place  in  May,  1864,  and  a  child  was  born  on  January  1st, 
1865,  giving  246  days  (or  thirty-five  weeks  and  one  day)  for  gestation,  i.e .,  about 
five  weeks  earlier  than  the  average  period.  The  child  was  19 1  inches  long  ; 
its  weight  was  six  pounds  ;  the  hair  was  fine  and  long  ;  the  nails  reached  to  the 
finger-ends  ;  the  testicles  were  in  the  scrotum  ;  the  features  were  well  developed  ; 
the  skin  was  reddish-coloured,  but  the  muscles  were  not  so  firm  as  in  mature 
children. 

This  degree  of  development  is  such  as  is  usually  seen  in  children 
born  at  the  full  time,  but  at  the  same  time  it  is  not  inconsistent  with 
the  period  of  gestation  above  mentioned — namely,  about  eight  calendar 
months  ;  it  therefore  falls  under  the  exceptional  cases  referred  to 
above. 

In  another  part  of  this  work  (“  Uterine  Age — Infanticide  ”)  some 
cases  are  related  which  prove  that  at  the  ninth  month  children  are 
occasionally  born  of  a  size  and  weight  greatly  exceeding  the  average. 
Thus  a  nine-months  child  had  been  born  weighing  eighteen  pounds 
and  measuring  thirty-two  inches,  whereas  the  usual  weight  is  from  six 
to  seven  pounds  and  the  length  eighteen  inches.  In  such  an  excep¬ 
tional  case  there  is  reason  to  believe  that  had  the  child  come  into  the 
world  at  the  seventh  month,  it  would  then  have  appeared  to  the 
accoucheur  to  have  reached  the  full  term.  As  it  is  impossible  to  say 
when  such  an  exception  is  likely  to  occur,  it  follows  that,  in  any  case 
in  which  this  question  arises,  a  witness  will  be  bound  to  admit  that  a 
seven-months  child  may  be  born  of  the  average  size  and  weight  of  a 
nine-months  child,  or  to  give  some  valid  reason  for  the  fact  that  great 
variations  in  size  and  weight  may  occur  at  the  ninth  but  not  at  the 
seventh  month  of  gestation.  If  the  child  is  a  male,  and  the  testicles 
are  iound  in  the  scrotum,  there  is  every  reason  to  believe  that  it  has 
passed  the  seventh  and  even  the  eighth  month  of  uterine  life.  (See 
“  Infanticide.”)  The  differences  of  opinion  among  obstetric  experts 
in  reference  to  this  question  admit  of  an  explanation.  All  will  agree 
that,  as  a  general  rule,  a  seven-months  child  might  be  distinguished 
from  a  nine-months  child,  unless  the  latter  was  a  twin  ;  but  at  the 
same  time  it  must  be  admitted  that  if  variations  in  development 
take  place  at  the  full  term,  there  is  nothing  to  prevent  such  variations 
from  occurring  at  the  seventh  and  eighth  months  of  gestation.  Hicks 
has  seen  a  child  born  seven  months  after  marriage  as  large  as  at  the 
full  term  ;  but  this  child  might  really  have  been  born  at  the  full  term. 
In  order  to  determine  this  point  by  unexceptional  facts,  it  would  be 
necessary  to  collect  a  series  of  cases  of  impregnation  from  one  inter¬ 
course  in  which  the  children  were  born  seven  months  after  such  inter¬ 
course,  and  were  proved  to  have  had  the  average  size  and  weight  of 
mature  children. 

When  the  facts  are  such,  that  to  be  the  offspring  of  the  husband  it 
must  be  a  six  months  child,  and  it  is  born  mature ,  there  can  be  no 
reasonable  ground  to  doubt  its  illegitimacy.  This  question  was  raised 
in  the  Exchequer  Sitting  (January,  1847),  on  a  motion  for  a  new  trial 
in  the  case  of  Eager  v.  Greenwood ,  The  action  was  one  for  seduction ; 
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tod  the  principal  witness  in  the  case,  on  being  cross-examined,  stated 
that  she  was  first  connected  with  the  defendant  a  few  days  before 
Christmas,  1845,  and  that  the  birth  of  the  child  took  place  in  the  June 
following — i.e.,  in  about  six  calendar  months.  Under  these  circum¬ 
stances,  as  the  child  appeared  to  have  been  full-grown,  the  Chief 
Baron,  assuming  the  statement  of  the  dates  to  be  correct,  intimated 
it  to  be  his  opinion  that  the  action  could  not  be  maintained,  as  the 
foundation  of  it  was  the  loss  of  service,  arising  from  the  defendant’s 
intercourse  with  the  daughter,  and  her  subsequent  confinement,  and 
that  it  was  impossible  that  he  could  have  been  the  father  of  the  child 
in  question.  The  jury  found  for  the  defendant.  A  rule  for  a  new  trial 
was  granted,  chiefly  on  the  ground  that  the  woman  had,  from  confusion 
in  giving  her  testimony,  made  a  mistake  in  the  period.  A  similar 
question  may  arise  in  cases  of  divorce,  and  the  fact  be  received  as 
proof  of  the  act  of  adultery. 

In  the  case  of  Maclean  (House  of  Lords,  March,  1851),  it  was  proved  that  the 
earliest  intercourse  which  could  have  been  had  with  the  husband  was  on  Decem¬ 
ber  22nd,  1847  ;  while,  according  to  the  medical  evidence,  the  child  was  born 
on  July  6th,  1848,  thus  giving  a  gestation  of  only  197  days,  or  twenty-eight 
weeks  and  one  day,  assuming  the  husband  to  have  been  the  father  ;  but  the 
child  was  a  full-grown  nine-months  child.  This  fact  was  received  as  proof  of 
adultery  on  the  part  of  the  wife. 

In  Hawkins’s  case  (May,  1852),  it  was  proved  that  there  had  been 
no  access  of  the  husband,  owing  to  his  absence,  between  May  16th, 
1850,  and  March  23rd,  1851.  A  full-grown  and  mature  child  was  born 
on  June  2nd,  1851.:  hence,  to  have  been  the  child  of  the  husband, 
gestation  must  have  been  extended  to  a  year  and  sixteen  days,  or 
reduced  to  a  period  of  only  seventy- one  days.  This  was  taken  as 
clear  proof  of  adultery  on  the  part  of  the  wife.  It  is  to  be  remarked  of 
this  case  that  the  husband  had  slept  with  his  wife  after  his  return,  even 
up  to  five  minutes  of  the  time  of  her  delivery,  without  suspecting  his 
wife’s  pregnancy  ;  and  her  female  attendant,  who  had  been  in  the 
habit  of  seeing  her  d&ily,  did  not  observe  any  alteration  in  her  personal 
appearance.  This  created  a  little  difficulty  in  the  case  ;  but  it  merely 
serves  to  show,  either  that  a  visible  prominence  of  the  abdomen  is  by 
no  means  a  constant  accompaniment  of  the  pregnant  state,  or  that  it 
may  be  very  easily  concealed. 

How  Long  can  Gestation  be  Prolonged  ? 

We  are  here  treading  upon  more  important  ground  even  than  in 
shortened  gestation,  and  also  upon,  in  some  senses,  firmer  ground,  for 
we  have  not  to  trouble  ourselves  about  such  delicate  and  disputed 
points  as  to  what  stage  of  development  the  child  has  reached. 

Of  course,,  to  make  the  ground  absolutely  sure,  there  must  be 
unimpeachable  evidence  of  the  last  possible  chance  of  insemination.  A 
rigid  comparison  can  only  be  instituted  between  periods  of  gestation 
thus  ascertained  ;  unfortunately,  in  most  or  many  of  the  cases  that 
follow,  this  method  of  estimation  has  not  been  followed,  and  allow- 
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ance  must  be  made  ;  for  all  that,  the  cases  are  valuable  and  must  be 
treated  in  full.  Those  which  are  the  result  of  one  coitus  are  naturally 
the  most  reliable. 

That  gestation  may  be  retarded  or  protracted  beyond  the  fortieth 
week  is  now,  probably,  not  disputed  by  any  obstetric  writer  of  reputa¬ 
tion.  Some  accoucheurs  have  denied  it,  because  they  have  not  met 
with  such  cases  ;  but  the  medico-legal  relations  of  such  questions  do 
not  depend  on  the  solitary  experience  of  practitioners.  It  is  only  by 
the  accumulation  of  well-ascertained  facts  from  all  authentic  sources 
that  medical  knowledge  can  be  made  available  for  the  purposes  of  the 
law  ;  otherwise,  owing  to  the  mere  accident  of  a  witness  not  having 
met  with  any  exceptional  instance,  a  court  may  be  entirely  misled  in 
its  judgment  by  trusting  to  his  opinion.  It  is  the  more  important  to 
attend  to  this,  because  most  of  the  cases  involving  questions  either  of 
contested  legitimacy,  or  the  chastity  of  females,  turn  upon  protracted 
rather  than  upon  premature  delivery. 

Protracted  cases  of  gestation  are  always  open  to  the  objection, 
either  that  the  menstrual  function  may  have  been  suspended  from  some 
hidden  morbid  cause,  one  or  two  months  before  the  actual  date  of 
conception,  or  that  there  may  have  been  some  error  in  the  calculation 
by  which  the  period  has  been  determined.  If,  however,  the  objection 
be  admitted  under  these  circumstances,  it  would  be  only  equally 
just  to  admit  that  in  any  given  case  the  ordinary  and  so-called  fixed 
period,  calculated  from  the  cessation  of  menstruation,  is  based  on  a 
fallacy.  The  menstrual  function  may  have  accidentally  ceased,  or 
continued  for  several  intervals  after  conception,  and  thus  a  corre¬ 
sponding  change  should  be  made  in  fixing  the  ordinary  period  of  gesta¬ 
tion.  This  view  of  the  question  implies  that  no  reliance  can  be  placed 
on  the  date  of  the  cessation  of  the  menses  as  evidence  of  the  actual 
duration  of  pregnancy,  whether  natural,  premature,  or  protracted. 
Hicks  met  with  a  case  in  which  the  pregnancy  of  a  woman  appeared  to 
be  protracted  to  between  twelve  and  thirteen  nionths.  There  was 
every  reason  to  believe  that  this  woman  had  become  pregnant  during 
the  absence  of  the  menses,  their  suspension  having  taken  place  some 
time  before  intercourse  ;  and  this,  no  doubt,  is  the  explanation  of  a 
large  number  of  cases  of  alleged  protracted  gestation. 

The  cessation  of  the  menstrual  discharge  must  be  either  taken  or 
rejected  altogether  as  evidence  ;  if  taken,  we  have  no  right,  in  alleged 
protracted  cases,  to  refer  the  suppression  to  disease,  for  the  sake  of 
shortening  the  period,  when  in  ordinary  cases  we  do  not  refer  its 
continuance  to  disease,  because  this  would  tend  to  lengthen  it ;  if 
rejected,  it  would  be  in  the  highest  degree  unjust  not  to  give  to  a 
claimant  the  beneficial  presumption  of  his  having  been  born  legitimate, 
when  the  cases  adduced  in  evidence  against  his  claim  are  actually 
based  upon  a  precisely  similar  mode  of  calculation. 

It  is  difficult  to  admit  that  all  the  protracted  cases  recorded  by 
different  observers  have  depended  upon  mistakes  being  made  in  the 
calculation  of  the  period,  since  this  calculation  is  based  upon  the  same 
principles  as  those  adopted  in  cases  of  ordinary  pregnancy.  Hence, 
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if  there  is  a  mistake  in  the  one  case,  there  would  be  in  the  other  ;  if 
an  error  in  the  exception,  there  would  be  an  error  in  the  rule.  Either 
the  average  term  of  pregnancy  is  wrongly  calculated  by  most  accou¬ 
cheurs,  at  the  thirty-eighth  or  fortieth  week,  or  it  is  rightly  calculated 
to  extend  occasionally  to  the  forty-fourth  or,  admitting  these  protracted 
cases,  to  the  forty -sixth  week.  But,  even  setting  aside  the  obvious 
answer  to  an  objection  of  this  nature,  some  of  the  cases  observed  were 
instances  of  impregnation  from  a  single  intercourse  ;  and,  making 
due  allowance  for  the  interval  for  conception,  the  general  inference 
would  not  be  affected,  and  no  fallacy  would  have  arisen  in  such  cases 
of  protraction  from  mistakes  dependent  on  the  cessation  of  menstrua¬ 
tion. 

Some  instructive  papers  on  this  subject  were  published  by  Reid 
( Lancet ,  1853,  2,  pp.  205  and  235).  The  conclusions  at  which  he 
arrived  are  decidedly  adverse  to  the  views  of  Murphy  regarding  the 
great  duration  of  pregnancy.  He  states  that  an  accidental  arrest  of 
the  menstrual  discharge  may  take  place  for  three,  four,  or  many  succes¬ 
sive  periods,  while  impregnation  may  have  occurred  at  any  time  during 
this  suspension.  Under  these  circumstances,  a  calculation  based  on 
the  date  of  the  suspension  of  the  discharge  would,  of  course,  be  errone¬ 
ous  ;  and  “  the  number  of  days  which  elapse  after  the  last  menstrual 
appearance  is  not,  therefore,  any  proof  of  the  real  extent  of  gestation 
in  otherwise  doubtful  cases.” 

In  one  case  which  he  reports,  labour  occurred  294  days  after  menstruation, 
but  278  days  after  intercourse  ;  in  a  second,  287  days  after  menstruation,  but 
276  days  after  intercourse  ;  in  a  third,  281  days  after  menstruation,  but  277 
days  after  intercourse  ;  and  in  a  fourth,  294  days  after  menstruation,  but  279 
only  from  the  earliest  possible  time  of  conception  (intercourse).  It  will  be  per¬ 
ceived  that  while  the  dates  from  intercourse  varied  slightly,  those  from  menstrua¬ 
tion  varied  considerably.  In  a  case  reported  by  Montgomery,  the  last  menstrua¬ 
tion  was  on  October  18th.  Impregnation  (intercourse  ?)  took  place  on  November 
10th,  and  parturition  followed  on  August  17th.  The  interval  between  inter¬ 
course  and  parturition  was  thus  280  days,  and  between  the  last  menstruation 
and  parturition  it  was  about  three  weeks  more — namely,  303  days. 

Reid’s  conclusions,  derived  from  numerous  facts  and  cases,  represent 
the  views  of  an  experienced  observer  on  this  much-disputed  question. 
They  are — “  1.  The  duration  of  pregnancy  is  not  altogether  a  fixed 
period*:  it  varies  somewhat  in  the  human  female,  as  it  does  in  the 
lower  orders  of  animals.  2.  This  deviation,  however,  is  not  to  any 
great  extent  :  the  only  certain  data  of  calculation  are  those  dependent 
on  the  known  time  of  conception  (of  intercourse  ?).  3.  The  average 

duration  of  the  pregnant  state,  when  calculated  from  this  event, 
is  about  275  days,  or  it  may  have  a  range  of  from  270  to  280  days. 
4.  There  is  no  full  or  satisfactory  evidence  of  gestation  having  been 
prolonged  beyond  293  days.  5.  The  French  Code,  which  allows  300 
days,  may  be  regarded  as  liberal.  6.  The  menstrual  period  must 
generally  serve  as  our  guide  in  default  of  some  exact  knowledge  :  it  is, 
however,  often  fallacious,  and  is  only  a  means  of  approximation  to  the 
probable  time  of  parturition.  7.  The  fortieth  week  after  the  last 
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appearance  of  the  menses  is  the  most  likely  period,  and  the  forty-first 
week  the  next.” 

Duncan  ( Edin .  Month.  Jour.,  1854,  vol.  9,  p.  230)  draws  the  follow¬ 
ing  conclusions  regarding  the  duration  of  pregnancy  :  1.  That  the 
interval  between  conception  and  parturition  (the  real  duration  of 
pregnancy)  has  not  been  exactly  ascertained  in  any  case.  2.  That  the 
average  interval  between  insemination  (intercouse)  and  parturition 
(commonly  called  the  duration  of  pregnancy)  is  from  275  to  278 
days.  3.  That  the  average  intervals  between  the  end  of  menstruation 
and  parturition  have  no  standard  length,  but  vary  within  certain 
limits.  4.  That  while  absolute  proof  of  the  prolongation  of  real 
pregnancy  beyond  its  usual  limits  is  still  deficient,  there  is  evidence  to 
establish  the  probability  that  it  may  be  protracted  beyond  such  limits 
to  the  extent  of  three  or  even  four  weeks. 

It  will  be  perceived  from  the  conclusions  drawn  by  Reid,  that  he 
admits  a  variation  of  23  days,  i.e.,  from  270  days  (the  shortest  period) 
to  293  days,  the  longest  known  to  himself  from  a  single  intercourse. 
There  appears  to  be  no  valid  reason  why  the  variation  should  not  be 
even  greater  than  that  which  is  here  assigned,  and  why  the  duration 
of  pregnancy  might  not  extend  occasionally  to  296  and  even  to  301 
days.  It  is  merely  a  question  of  individual  experience.  An  accoucheur 
who  admitted  a  variation  of  23  days,  and  who  had  known  gestation 
to  be  protracted  to  the  293rd  day  after  intercourse,  would  hesitate  to 
pronounce  a  child  illegitimate  merely  because  it  had  been  born  on  the 
296th  or  the  300th  day  after  the  possible  access  of  the  husband.  Dun¬ 
can  places  his  average  from  one  set  of  cases  at  275  days,  and  from 
another  set  at  278  days  ;  but  he  allows  that  gestation  may  be 
extended  four  weeks  beyond  these  limits.  Taking  the  shortest 
period  and  adding  to  it  28  days,  this  would  make  a  possible  extension 
of  gestation  to  303  days,  or  forty-three  weeks  and  two  days.  There  is 
no  doubt  a  limit  to  gestation,  but  it  is  not  in  our  power  to  fix  it ;  hence 
we  find  obstetric  writers  of  repute  adopting  periods  which  have  no 
point  of  agreement  among  themselves.  Some  stop  short  at  280  days ; 
others,  like  Reid,  fix  the  maximum  yet  known  at  293  days.  The  fact 
is,  the  term  has  not  yet  been  fixed  even  approximately  by  medical 
science  :  hence,  in  a  disputed  case,  other  circumstances  must  be  looked 
to  in  order  to  lead  a  court  of  law  to  a  safe  decision.  It  is  at  present 
hopeless  to  reconcile  the  conflicting  medical  opinions  which  exist  on 
the  subject  of  duration  of  pregnancy  in  the  human  female.  There 
is,  indeed, only  one  point  on  which  all  modern  observers  agree,  namely, 
that  the  period’ cannot  be  iimitedtoa  certain  number  of  days,  but  that 
it  is  liable  to  variation  according  to  circumstances  but  little  understood. 

It  has  been  already  observed  that  the  date  of  intercourse  does 
not  furnish  us  with  the  date  of  conception,  and  according  to  some 
authorities  all  evidence  connected  with  the  function  of  menstruation 
is  untrustworthy.  In  spite  of  these  objections,  the  menstrual  period 
must  generally  serve  as  a  guide  in  default  of  more  certain  criteria.  It 
is,  however,  a  curious  fact  that  the  date  of  the  cessation  of  the  menses 
is  taken  by  some  physicians  as  a  guide  (in  married  life  with  constant 
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intercourse),  so  long  as  gestation  does  not  extend  beyond  280  days  ; 
while,  supposing  it  to  extend  to  300  days,  they  will  assume  that  some 
other  cause  than  pregnancy  must  have  led  to  an  earlier  suppression, 
and  thus  to  an  error  in  the  calculation.  There  may  be  no  more  evi¬ 
dence  of  suppression  from  a  morbid  cause  in  the  one  case  than  in  the 
other,  and  the  period  of  280  days  may  therefore  be  as  much  based 
on  error  as  the  period  of  300  days.  It  is  strange  that  writers,  who 
adopt  this  mode  of  making  facts  square  with  a  foregone  conclusion, 
do  not  perceive  that  they  must,  in  fairness,  either  reject  altogether  the 
evidence  derived  from  the  cessation  of  the  menses,  or  admit  it  adversely 
to  their  own  views,  in  cases  in  which  the  facts  connected  with  the 
cessation  have  been  as  carefully  observed  and  recorded  by  others  as 
by  themselves. 

Enge  (“  Inaug.  Dissert.,”  Leipzig,  1903)  follows  up  the  researches 
of  von  Winckel,  and  has  made  use  of  the  register  of  the  Leipzig  Mater¬ 
nity  for  the  seventeen  years  preceding  the  issue  of  this  thesis. 

In  175,333  births  there  were  821  children  over  4  kilog.  lb.)  in  weight 
and  over  50  cm.  (19J  in.)  in  length.  The  ratio  of  female  to  male  infants  was 
100  :  110  ;  264  mothers  had  correctly  reckoned  term  from  the  first  day  of  the 
last  period,  61  from  the  last  coitus,  and  81  from  both  factors.  In  40  of  these 
accurately  reckoned  cases  the  period  lasted  over  302  days,  the  maximum  being 
32 1 .  The  average  length  of  the  children  in  these  cases  was  53*  5  cm.  (20  in. ). 


Such  is  a  fair  presentation  of  the  arguments  as  based  upon  the 
opinions  of  those  who  were  best  qualified  to  judge.  We  may  now 
give  some  reported  cases  and  evidence  which  is  strong  enough  in 
medical  practice,  and,  'provided  that  other  evidence  is  satisfactory ,  one 
would  think  should  be  strong  enough  in  law  ;  but  in  Robinson  v. 
Robinson  and  Asplin  (a  case  communicated  to  Dr.  Stevenson)  the 
judge  refused  to  accept  cases  recorded  in  journals,  etc.,  as  evidence. 
It  is  true,  on  the  one  hand,  that  the  woman’s  statements  in  such 
(journal)  cases  are  not  sworn  ;  but,  on  the  other  hand,  they  are  usually 
given  without  any  cause  or  motive  for  mala  fides. 


In  works  on  midwifery  will  be  found  authentic  reports  of  cases  in  which 
gestation  continued  to  the  forty-first,  forty-second,  forty-third,  and  even  to  the 
forty-fourth  week.  Lee  met  with  a  case  in  which  he  had  no  doubt  that  the 
pregnancy  lasted  286  days  :  the  labour  did  not  take  place  until  forty-one  weeks 
after  the  departure  of  the  husband  of  the  lady  for  the  West  Indies  (Wed.  Gaz., 
vol.  31,  p.  917).  William  Hunter  met  with  two  instances  in  which  gestation 
was  protracted  until  the  forty-second  week.  Merriman  published  a  Table 
on  the  subject  of  protracted  gestation,  on  which  the  most  experienced  ac¬ 
coucheurs  have  been  in  the  habit  of  relying.  Of  114  pregnancies,  calculated 
by  him  from  the  last  day  at  which  the  women  menstruated,  and  in  which  the 
children  appeared  to  be  mature,  the  following  were  the  periods  : 


In  the ‘37th  week 
„  38th  „ 

„  39th  „ 

„  40th  „ 


3 

13 

14 
33 


In  the  41st  week 


99 


99 


42nd  „ 
43rd  ,, 
44th  ,, 


22 

15 

10 

4 


In  another  well-marked  case,  birth  occurred  forty-four  weeks  precisely  aftei 
the  cessation  of  the  menses. 

From  these  results  Merriman  considered  that  in  the  greater  number  of  women 
gestation  is  completed  in  the  fortieth  week  from  the  cessation  of  the  menses, 
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and  next  to  this  period  in  the  forty-first.  In  the  evidence  given  by  him  before  the 
House  of  Lords  in  1825,  the  case  of  longest  protraction  on  which  he  was  able  to 
rely  was  that  of  a  married  woman,  who  was  in  the  habit  of  calculating  from  the 
last  day  on  which  her  monthly  period  ceased.  The  lady  was  delivered  309 
days,  or  forty-four  weeks  and  one  day,  from  the  time  at  which  she  supposed  that 
she  had  conceived.  In  another  case  the  period  was  303  days,  or  forty-three 
weeks  and  two  days  from  the  termination  of  the  last  monthly  period. 

A  healthy  woman,  aet.  30,  had  borne  three  children,  the  youngest  being  four 
years  old.  She  had  menstruated  regularly  up  to  the  third  week  in  June  ;  the 
menses  then  stopped  without  any  apparent  cause.  Her  delivery  took  place 
323  days  after  their  last  appearance.  Allowing  that  impregnation  occurred 
at  the  intermenstrual  period,  this  would  make  the  gestation  309  days  ;  or  assum¬ 
ing  that  impregnation  did  not  occur  until  twenty-eight  days  from  the  date  of  the 
last  menstruation,  this  would  make  the  period  295  days,  or  forty-two  weeks  and 
one  day.  Murphy  furnished  some  facts  in  reference  to  this  subject.  Out  of  182 
cases,  in  which  special  inquiries  were  made  of  the  women,  the  deliveries  took 
place  from  the  date  of  the  last  appearance  of  the  menses  at  the  following  periods 
in  weeks.  The  details  are  given  in  his  “  Rep.  of  the  Obstet.  Practice  of  Univ. 
Coll.  Hosp  for  1844  ”  : — 


In  the 

33rd  week 

5 

In  the  40th  week 

....  25 

» 

34th 

99  * 

3 

„  41st  „ 

.  .  .  .  32 

99 

36th 

99  • 

6 

„  42nd  „ 

.  .  .  .  25 

99 

37th 

99  ... 

.  11 

„  43rd  „ 

.  .  .  .  19 

99 

38th 

99  ... 

.  12 

„  44th  „ 

.  .  .  .  9 

99 

39th 

„  (9  months) 

.  24 

„  45th  „ 

.  .  .  .  '11 

The  most  protracted  of  the  cases  in  his  Table  was  No.  182,  where  the  period  of 
gestation  was  329  days,  or,  deducting  twenty-eight  days  (the  ascertained  men¬ 
strual  interval),  301  days,  or  forty-three  weeks — i.e.,  three  weeks  beyond  the 
usual  period.  Out  of  thirty  cases  of  single  or  well-defined  coitus  collected  by 
Ahlfeld,  gestation  varied  from  233  days  to  one  case  of  313  days  ( Amer .  Jour. 
Med.  Sc.,  October,  1870,  p.  566). 

The  following  is  from  September  14th,  1899,  p.  598,  reported  by 

Dr.  F.  R.  Humphreys  : — 

“  Mrs.  F.,  multipara,  returned  from  the  seaside  to  her  husband  on  September 
21st.  She  had  had  severe  flooding  while  away.  In  the  first  week  of  October  she 
menstruated,  the  flow  being  very  small  in  amount.  From  the  end  of  this  week, 
that  is,  from  October  6th  to  August  16th,  when  the  child  was  born,  is  314  days. 
About  the  middle  of  June  genuine  labour  pains  appear  to  have  come  on,  and, 
after  continuing  for  some  considerable  period,  to  have  passed  away.  At  the 
birth  (head  presentation,  fourth  position)  there  were  no  perceptible  labour 
pains  ;  the  membranes  had  ruptured  before  my  arrival.  The  head  was  fixed 
at  the  brim,  and  had  to  be  delivered  with  forceps.  The  forehead  was  com¬ 
pletely  moulded  away,  the  child  dying  a  few  days  later.  This  was  the  second 
male  child  the  mother  had  lost  similarly  ;  all  the  female  children  had  survived. 
The  mother  is  extremely  rickety,  and  no  doubt  the  pelvis  had  suffered  along 
with  the  other  bones.” 

This  is  from  the  1892,  2,  p.  1950,  reported  by  Dr.  James  Oliver.  It 

is  interesting  in  that  disease  did  not  shorten  gestation. 

“Mrs.  D.,  aged  36,  consulted  me  on  February  19th,  1902,  on  account  of 
general  abdominal  discomfort.  She  then  stated  that  she  had  missed  being 
unwell  in  January,  and  that  the  December  period,  which  occurred  about  the 
correct  date  (20th),  was  less  prolonged  (continuing  for  two  days  only)  and  more 
scanty  than  usual.  She  was  anxious  to  know  whether  she  was  pregnant,  and, 
if  so,  whether  she  should  reckon  from  December  20th  or  whether  she  might 
have  conceived  before  the  December  menstruation. 

“  After  taking  the  fibroid  into  consideration  I  informed  her  she  was  about 
two  months  advanced  in  pregnancy,  and  that  the  confinement  would  in  the 
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ordinary  course  take  place  about  Septemper  24.  Towards  the  end  of  April  the 
movements  were  first  felt. 

“I  have  just  learned  that  this  patient  was  confined  on  October  21st — that  is, 
on  the  305th  day  after  the  cessation  of  the  last  menstruation.  The  child,  a 
female,  is  living. 

“In  this  case  there  can  be  no  doubt  about  the  facts,  as  they  were  recorded 
by  me  as  early  as  February  19th.” 

The  following  case,  reported  by  Dr.  John  Phillips,  of  Southsea,  in 
the  Lancet ,  1900,  1,  p.  94,  suffers  from  the  criticism  that  more  than  one 
act  may  have  been  performed. 

My  patient  was  a  primipara  and  unmarried.  Intercourse  was  declared  to 
have  taken  place  on  one  occasion  only — September  6th,  1898 — the  girl’s  age  at 
that  time  being  only  sixteen  years  and  four  months.  Her  menstrual  periods 
had  occurred  at  regular  intervals,  and  they  usually  lasted  about  a  week.  Her 
last  period  had  occurred  in  August,  1898,  and  had  entirely  ceased  by  the  24th  of 
that  month,  this  being  the  first  day  on  which  she  considered  herself  “  well,”  and 
it  was  from  this  date  that  I  calculated  the  probable  duration  of  pregnancy.  In 
consequence  of  her  missing  her  next  two  periods  in  September  and  October,  her 
aunt,  with  whom  she  lived,  took  her  on  October  24th  to  a  medical  man  in  London, 
to  whom  the  girl  confessed,  when  questioned,  that  she  had  had  intercourse, 
and  he  expressed  the  opinion  that  she  was  most  probably  pregnant.  This  proved 
to  be  the  case,  and  in  April  of  the  present  year  she  came  under  my  observation, 
and  I  was  asked  to  attend  her  in  her  confinement,  which  I  calculated  would  take 
place  somewhere  about  May  29th,  this  being  the  usual  average  period  of  278 
days  from  the  cessation  of  her  last  menstrual  period  (August  24th,  1898),  from 
which  I  reckoned.  Instead,  however,  of  the  confinement  occurring  at  the 
expected  time,  she  not  only  went  through  the  whole  of  June  without  a  single 
pain,  but  labour  did  not  set  in  until  J uly  1 3th,  on  which  date  the  pains  began  at 
6  p.m. — 323  days  after  the  cessation  of  her  last  period  and  310  days  after  the  date 
of  coitus,  the  child  being  born  on  the  following  day  at  4.30  p.m.  There  is  not 
the  slightest  doubt  that  no  menstrual  period  occurred  subsequently  to  that 
in  August,  as,  in  addition  to  the  girl’s  own  statement,  her  aunt,  who 
always  looked  after  her  linen  and  who  consequently  always  knew  when  her 
liiece  was  unwell,  declares  that  there  “  was  not  a  stain  ”  subsequently  to  the 
August  period.  During  the  entire  pregnancy  the  girl  had  excellent  health,  and 
there  were  no  pains  of  any  description  prior  to  the  onset  of  labour,  which  was 
perfectly  normal  and  the  presentation  the  usual  cephalic  one.  Unfortunately 
at  the  time  I  had  no  opportunity  of  having  the  child  (a  female)  weighed,  as  it  was 
sent  away  to  be  nursed  almost  immediately  after  its  birth  (within  three  hours), 
but,  although  well  proportioned  and  of  good  size,  it  did  not  seem  unusually  large. 

Power  reported  in  his  work  on  “  Human  Pregnancy  ”  a  case  in 
which  gestation  is  said  to  have  extended  to  325  days. 

The  wife  of  a  labourer  who  went  to  America  on  May  6th,  1864,  was  confined 
on  March  24th,  1865 — i.e .,  322  days  after  the  departure  of  her  husband.  The 
woman  had  already  borne  four  or  five  children,  and  her  character  was  uniformly 
good.  The  infant  was  mature  and  well  formed,  the  mother  a  fragile,  delicate 
person,  was  suckling  a  child  when  her  husband  left  her.  Was  this  the  child  of 
the  husband  ?  On  being  informed  of  the  facts,  the  man  said  he  was  willing  to 
give  his  wife  the  benefit  of  any  reasonable  doubt,  but  otherwise  he  would  not 
return  home,  or  acknowledge  the  child  as  his.  As  this  case  did  not  exclude  a 
possible  act  of  adultery,  the  opinion  given  was  adverse  to  the  claim  of  legitimacy. 
When  the  cases  involve  such  unusually  long  periods  of  gestation,  we  must  look 
with  great  suspicion  on  all  the  alleged  facts.  We  must  take  nothing  for  granted. 
It  is  far  more  probable  that  this  woman  had  had  intercourse  with  some  man  about 
June  20th,  1864,  than  this  child  was  begotten  by  the  husband  in  the  month  cf 
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May  previously.  A  healthy  woman,  set.  30,  stated  that  she  expected  her 
confinement  to  take  place  in  September,  1856.  The  menses  appeared 
for  the  last  time  in  December,  1855,  and  she  quickened  in  the  begin¬ 
ning  of  April,  1856.  About  the  middle  of  September  ( i.e .,  on  the  283rd 
day,  dating  from  the  last  menstruation),  Chattaway  was  summoned  to 
attend  her,  and  he  found  her  labouring  under  severe  false  pains  ;  there  was  also  a 
discharge  of  mucus  tinged  with  blood.  The  case  went  on  until  November  19th, 
1856,  when  the  patient  was  delivered  of  a  female  child  of  the  average  size.  It 
would  thus  appear,  according  to  the  ordinary  mode  of  calculation,  that,  deducting 
twenty -eight  days  from  the  last  appearance  of  the  menses,  gestation  was  pro¬ 
tracted  in  this  instance  to  330  days,  or  forty-seven  weeks  and  one  day.  Carey 
has  reported  ( Lancet ,  1873,  1,  p.  293)  the  case  of  a  primipara,  set.  32,  whose 
gestation  extended,  as  he  believed,  to  350  days.  This  was,  however,  a  matter 
of  inference  from  circumstances  which  might  admit  of  another  interpretation. 
In  addition  to  these,  Schuster  (Maschka,  “  Leg.  Med.,”  vol.  3,  p.  258)  mentions 
the  case  of  his  own  wife,  who  went  325  days  from  the  end  of  menstruation. 

In  the  Lancet,  2,  1904,  p.  1379,  a  case  of  324  days’  duration  is  recorded. 

These  cases,  assuming  the  facts  to  have  been  correctly  observed 
and  reported,  meet  the  objections  taken  to  the  medical  evidence  in  the 
Gardner  Peerage  case.  All  women  may  not  have  such  unusually 
protracted  pregnancies — indeed,  it  is  well  ascertained  that  no  two 
women  are  alike  in  this  respect,  and  that  two  successive  pregnancies 
in  the  same  woman  are  rarely  alike  in  duration.  Then,  again,  some 
medical  men  may  not  have  met  with  protracted  cases  ;  but  the  fact 
being  clearly  ascertained  must  be  accepted,  unless  we  doubt  the 
credibility  of  reporters,  well  qualified  to  observe  and  having  no  con¬ 
ceivable  motive  to  misrepresent  the  medical  facts  which  came 
before  them.  The  advocates  of  a  fixed  and  a  limitable  period  differ 
from  each  other  by  a  space  of  at  least  ten  or  twelve  days,  and  each 
must  either  take  his  own  experience  for  the  final  decision  of  this 
question,  or  it  must  be  allowed  that  men  of  equal  powers  of  observa¬ 
tion  and  experience  with  themselves  have  met  with  cases  which  have, 
gone  beyond  their  own  fluctuating  limits. 

The  question  of  how  long  a  woman  may  carry  an  extra-uterine 
gestation  that  has  mummified  or  become  a  lithopsedion  has  no  practical 
bearing  on  our  present  subject,  with  just  the  possible  exception  that 
an  extra-  and  an  intra-uterine  pregnancy  occasionally  have  been  known 
to  occur  simultaneously.  The  former  might  start  a  period  of  pregnancy, 
and  the  latter  keep  it  up  so  as  to  apparently  prolong  gestation. 

Analogy  with  other  mammalia  is  admittedly  a  dangerous  argument, 
but  there  is  this  to  be  said  about  the  following  Table,  that  the  actual 
facts  themselves  in  regard  to  coitus  are  beyond  suspicion.  A  great 
variation  in  duration  of  gestation  in  the  particular  animals  is  therefore 
conclusively  demonstrated. 


Animal. 

Average  Period. 

Days  between  Extremes. 

Percentage 

Horses 

335 

129 

40 

Cows 

285 

81 

28 

Sheep 

153 

11 

7 

Rabbits  . 

30 

8 

26 

If  we  take  the  average  of 

women  as  280  days  and  allow  them 

days  between  extremes,  this  would  mean  240  to  320  days  as  the  limits 
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calculated  on  the  above  Table.  Probably  a  very  fair  limit  all  round  if 
it  were  considered  desirable  to  fix  a  legal  limit. 
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SUB-SECTION  D.— DELIVERY 


Delivery  is  a  subject  which  much  more  frequently  requires  medico¬ 
legal  intervention  than  pregnancy.  In  undertaking  the  investigation, 
we  ought,  if  possible,  to  ascertain,  either  from  the  woman  herself,  or 
from  those  around  her,  whether  there  was  reason  to  suspect  that  she 
had  been  pregnant.  If  we  can  acquire  any  knowledge  on  this  point, 
it  will  materally  facilitate  the  inquiry  ;  but  this  is  not  always  possible. 
In  the  cases  in  which  the  law  asks  for  proofs  of  delivery  it  often  happens 
that  pregnancy  has  been  so  concealed  that  few  who  saw  the  woman 
suspected  her  condition  ;  then  again,  as  the  admission  of  her  delivery 
may  be  the  strongest  proof  of  her  criminality,  she  may  perhaps  reso¬ 
lutely  deny  it ;  a  medical  practitioner  has  no  right  to  extort  this 
admission  from  her.  From  this  it  will  be  seen  that  a  medical  witness 
must  often  be  prepared  to  prove  the  fact  of  delivery  against  a  woman 
who  is  criminally  charged. 

The  uterus  of  a  woman  that  has  become  pregnant  can  only  be 
emptied  in  one  of  two  ways,  either  naturally  or  artificially.  The 
former  constitutes  delivery  which  may  be  premature  or  at  full  term, 
the  latter  constitutes  what  the  law  defines  as  abortion;  in  medicine 
it  is  convenient  for  purposes  of  description  to  distinguish  between  an 
abortion  in  the  first  three  months,  a  miscarriage  in  the  second  three 
months,  and  a  premature  delivery  in  the  third  three  months  :  the  law 
makes  no  such  distinction,  and  not  only  so,  but  makes  it  a  criminal 
act,  no  matter  by  whom,  nor  by  what  means,  nor  for  what  purpose 
effected  ( vide  sub-section  “  Abortion  ”). 

Cases  not  infrequently  arise  both  in  civil  and  criminal  law  in  which 
this  question  of  delivery,  recent  or  remote,  natural  or  artificial,  becomes 
the  all-important  question  to  be  decided  by  the  medical  jurist.  We  shall 
consider  it  in  the  following  order  : — 

Legal  reasons  for  demanding  proof  of  delivery. 

Signs  of  recent  delivery  in  the  living. 

,,  ,,  ,,  ,,  dead, 

remote  „  ,,  living. 

dead. 


Legal  Reasons  for  Demanding  Proof  of  Delivery. 


These  may  be  enumerated  as  follows  : — 

(a)  The  question  may  arise  in  legitimacy  or  supposititious  children 

( vide  sub-section  F). 

( b )  In  abortion  or  infanticide  ( vide  sub-sections  H  and  J). 

(c)  In  libel  actions  or  actions  for  defamation  of  character.  These 
cases  as  a  group  do  not  belong  to  medical  jurisprudence,  and  are  there¬ 
fore  not  further  considered,  except  the  following  illustrative  case  : 

Kitsonv.  Playfair  (March  1896.  K.B.D.  before  Hawkins,  J.  was  an  action 
for  defamation  of  character.  The  facts  were  these.  The  Defendant  had  removed 
from  the  Plaintiff’s  uterus  tissue  which  in  his  opinion  was  a  product  of  concep- 
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tion.  By  letter  he  informed  her  what  he  thought  and  told  her  that  unless  she 
either  left  London  and  ceased  to  visit  his  family  or  else  proved  that  she  had  met 
her  husband  within  a  certain  time  he  could  not  keep  silent  on  the  matter.  The 
Plaintiff  declined  this  offer.  From  first  to  last  Mrs.  Kitson  persisted  in  asserting 
her  innocence.  Dr.  Playfair  thereupon  told  his  wife  and  Mrs.  Kitson’s  brother- 
in-law  what  he  thought  about  her.  The  High  Court  action  followed.  “  Justifi¬ 
cation  ”  was  not  pleaded  and  therefore  the  judge  quite  rightly  refused  to  allow 
any  evidence  to  be  given  as  to  Mrs.  Kitson’s  character.  Verdict  for  the  Plaintiff 
with  heavy  damages. 

A  plea  of  justification  admits  the  publication  of  the  words  alleged  in  the 
statement  of  claim  and  avers  that  “the  said  words  are  true  in  substance  and  in 
fact.”  The  truth  or  falsehood  of  the  charge  made  by  the  Defendant  against  the 
Plaintiff  is  put  in  issue  and  evidence  on  it  is  admissible.  Mrs.  Kitson’s  character 
was  never  in  issue  because  Dr.  Playfair  did  not  “  justify  ”  the  statement  he  had 
made. 

By  his  Defence  Dr.  Playfair  debarred  himself  from  giving  any  evidence  as  to 
Mrs.  Kitson’s  chastity,  which  he  had  not  put  in  issue  on  the  pleadings.  What 
he  did  put  in  issue  was  his  own  good  faith,  which  he  failed  to  establish.  The 
case  is  a  grave  warning  to  medical  men  not  to  make  statements  unless  they  are  . 
prepared  to  prove  them.  » 

(i d )  For  purposes  of  rebutting  extortion  or  avoiding  an  attempted 

compulsory  marriage. 

(e)  In  concealment  of  birth. 

In  all  of  these  the  establishment  of  the  fact  of  delivery  may  become 
of  the  very  highest  degree  of  importance  for  the  purposes  of  justice, 
as  is  duly  noted  in  the  respective  sub-sections,  but  it  is  only  in  the 
last  case  that  the  criminal  law  has  a  special  clause  referring  to  delivery 
per  se. 

Concealment  of  Birth. — 24  &  25  Viet.  c.  100,  Offences  against  the 
Person  Act,  1861,  s.  60,  runs  as  follows  : — 

If  any  woman  shall  be  delivered  of  a  child ,  every  person  who  shall ,  by 
any  secret  disposition  of  the  dead  body  of  the  said  child,  whether  such 
child  died  before,  at,  or  after  its  birth,  endeavour  to  conceal  the  birth 
thereof,  shall  be  guilty  of  a  misdemeanour,  and  being  convicted  thereof, 
shall  be  liable,  at  the  discretion  of  the  court,  to  be  imprisoned  for  any 
term  not  exceeding  two  years,  with  or  without  hard  labour  ;  provided  that, 
if  any  person  tried  for  the  murder  of  any  child  shall  be  acquitted  thereof 
it  shall  be  lawful  for  the  jury  by  whose  verdict  such  person  shall  be  ac¬ 
quitted  to  find,  in  case  it  shall  so  appear  in  evidence,  that  the  child  had 
recently  been  born,  and  that  such  person  did,  by  some  secret  disposition  of 
the  dead  body  of  such  child ,  endeavour  to  conceal  the  birth  thereof,  and 
thereupon  the  court  may  pass  such  sentence  as  if  such  person  had  been 
convicted  upon  an  indictment  for  the  concealment  of  the  birth. 

This  section  was  based  on  older  statutes. 

This  concealment  of  birth  is  an  offence  of  which  women  charged 
with  child-murder  have  been  hitherto  commonly  convicted  in  England. 
There  is  great  reluctance  in  English  juries  to  convict  women,  under 
such  circumstances,  of  the  capital  offence  of  murder,  and  consequently 
they  very  frequently  take  advantage  of  the  proviso  to  the  effect  that 
any  person  tried  for  the  murder  of  any  child,  and  acquitted  thereof, 
may  be  found  guilty  of  concealment  of  birth,  if  it  shall  appear  in 
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evidence  that  the  child  had  recently  been  born,  and  that  such  person 
did  by  some  secret  disposition  of  the  dead  body  endeavour  to  conceal  the 
birth. 

The  medical  evidence  on  trials  for  this  misdemeanour  is  generally 
derived  from  an  examination  of  the  mother  ;  and  thus,  much  will 
depend  upon  the  time  at  which  this  is  made  ( vide  infra).  With  respect 
to  “the  child,”  its  body  need  not  even  be  produced,  provided  there 
be  satisfactory  evidence  of  its  death  :  the  body  may  have  been  secretly 
buried  or  burnt,  and  in  the  latter  case  it  may  be  necessary  to  examine 
the  ashes  (see  vol.  1)  A  question  may  arise  for  a  medical  witness  as 
to  the  age  of  the  child  or  foetus. 

According  to  this  statute  “  the  child  ”  must  be  dead,  and  any  one 
who  assists  the  mother  to  conceal  the  birth  may  be  indicted  as  a  prin¬ 
cipal.  The  length  of  gestation  may  be  material.  In  the  case  of  R. 
v.  Berriman  (1854)  6  Cox  388,  certain  bones  were  found  half  calcined, 
and  a  medical  witness  gave  testimony  that  in  his  judgment  they  were 
those  of  a  child,  of  which  the  mother  must  have  gone  from  seven  to 
nine  months.  Erie  J.,  in  charging  the  jury  said  : — 

‘  ‘  This  offence  cannot  be  committed  unless  the  child  had  arrived  at  that  stage 
of  maturity  at  the  time  of  birth,  that  it  might  have  been  a  living  child.  It  is  not 
necessary  that  it  should  have  been  born  alive,  but  it  must  have  reached  a  period 
when,  but  for  some  accidental  circumstances,  such  as  disease  on  the  part  of  itself 
or  of  its  mother,  it  might  have  been  born  alive.  There  is  no  law  which  compels  a 
woman  to  proclaim  her  own  want  of  chastity,  and  if  she  had  miscarried  at  a  time 
when  the  foetus  was  but  a  few  months  old,  and  therefore  could  have  had  no 
chance  of  life,  you  could  not  convict  her  upon  this  charge.  No  specific  limit 
can  be  assigned  to  the  period  when  the  chance  of  life  begins,  but  it  may,  perhaps, 
be  safely  assumed  that  under  seven  months  the  great  probability  is  that  the  child 
would  not  be  born  alive.” 

But  Martin,  B.,  in  R.  v.  Colmer  (1864),  held  that  “  a  foetus 
not  bigger  than  a  man’s  finger,  but  having  the  shape  of  a  child  ” 
was  “  a  child  ”  within  the  present  statute.  The  learned  judge  promised 
to  reserve  the  point  for  the  Court  of  Crown  Cases  Reserved  in  the  event 
of  the  accused  being  convicted,  but  she  was  acquitted.  It  is  most 
probable  that  if  the  point  should  arise  in  these  days  the  ruling  of 
Martin,  B.,  would  not  find  favour  in  the  Court  of  Criminal  Appeal. 
In  1866  in  the  case  of  R.  v.  Hewitt  and  Smith  (4  F.  and  F.  1101) 
where,  according  to  the  medical  evidence,  “  the  child  ”  had  not  <c  at¬ 
tained  to  seven  months  from  conception,”  and  where  the  defending 
counsel  contended  that  it  was  a  foetus  and  not  a  child,  Montague 
Smith,  J.,  said  he  “  should  leave  it  to  the  jury  to  say  whether  the  off¬ 
spring  had  so  far  matured  as  to  become  a  child,  or  was  only  a  foetus,  or 
the  unformed  subject  of  a  premature  miscarriage.”  The  accused 
were  acquitted.  Such  a  judicial  direction  is  more  in  accord  with  the 
evident  intention  of  the  Legislature. 

It  will  be  perceived  that  it  is  not  material  here,  as  it  is  in  a  case 
of  alleged  infanticide,  to  prove  when  the  child  died — whether  before, 
during,  or  after  its  birth  ;  and  thus  those  subtleties  and  technicalities 
which  are  met  with  in  cases  of  child  murder  are  avoided. 

In  regard  to  proof  of  concealment  and  what  constitutes  it  these  are 
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essentially  legal  points  :  various  interpretations  have  been  put  upon 
the  terms  “  concealment  ”  or  “  secret  disposition  ”  of  the  body. 
This  part  of  the  evidence  does  not  affect  a  medical  witness,  unless  he 
himself  has  found  the  dead  body  or  was  present  when  it  was  found.  It 
will  rest  with  the  judge  to  determine  whether  the  body  has  been  so 
disposed  of  as  to  constitute  legally  a  misdemeanour  ( R .  v.  Clarke , 
Chelmsford  Sum.  Ass.,  1864).  The  law  is  especially  lenient  under 
such  circumstances.  A  very  strict  interpretation  appears  to  be  put 
upon  this  term  concealment.  There  must  be  a  “  secret  disposition  ” 
of  the  dead  body.  In  a  case  tried  before  the  Recorder  of  London 
( E .  v.  Honeycombe,  C.  C.  C.,  August,  1871,  a  woman  indicted  under  the 
statute  was  acquitted  because  the  evidence  showed  that  the  body  of 
the  infant  was  found  on  a  rising  ground  in  a  field  which  was  visible 
from  a  public  highway.  This  was  held  not  to  be  concealment.  In 
another  case,  a  girl  who  was  far  advanced  in  pregnancy  went  into  a 
recess  by  the  side  of  the  road,  and  was  there  delivered.  The  body  of  a 
child  was  afterwards  found  there  by  a  boy  who  was  passing.  This 
case  was  reserved  as  to  whether  this  was  such  a  secret  disposition  of  the 
body  as  to  constitute  the  legal  offence  of  concealment  of  birth. 

In  1909  a  case  came  to  the  knowledge  of  the  editor  in  which  the 
body  being  placed  in  a  box  under  the  bed,  this  was  not  deemed  con¬ 
cealment  because  the  box  was  not  locked. 

In  a  case  under  the  Scotch  statute  in  reference  to  the  concealment  of  preg¬ 
nancy,  this  question  arose,  viz. — “Whether  the  charge  was  excluded  if  the 
woman,  an  unmarried  female,  proved  that  she  had  intimated  that  she  was  with 
child  to  the  father,  but  denied  the  pregnancy  to  every  one  else  ?  That  the 
object  of  the  statute  was  defeated  in  such  a  case,  and  yet  that  the  main  fact  on 
which  the  statutory  offence  is  founded  was  proved,  could  not  be  doubted. 
Concealment,  and  not  calling  and  making  use  of  assistance  in  the  birth,  constitute 
the  offence.  The  Court  of  Justiciary  was  nearly  equally  divided.  The  majority 
went  on  the  bare  terms  of  the  statute  :  the  minority  held  that  concealment  was 
here  a  general  term  to  denote  the  denial  to  all  near  and  around  the  woman, 
and  from  whom  assistance  might  be  obtained,  and  was  coupled  with  not  calling 
for  assistance  in  the  birth.  As  a  letter  written  to  Australia,  if  the  father  had 
gone  there,  could  not  be  taken  to  exclude  the  statutory  offence,  and  as  the  woman 
concealed  her  pregnancy,  and  had  obtained  no  assistance  in  the  birth,  an  expres¬ 
sion  which  shows  what  the  character  of  the  concealment  referred  to  is,  the 
communication  of  the  fact  of  pregnancy  to  the  father  of  an  illegitimate  child 
(often  more  anxious  to  get  rid  of  the  child  than  the  mother)  really  could  not 
lead  to  its  preservation,  and  left  the  concealment  to  which  the  statute  referred 
equally  complete.  But  the  point  was  not  actually  decided,  as  it  was  thought  that 
the  terms  of  the  special  verdict  did  not  raise  the  question,  but,  by  an  accidental 
form  of  expression,  excluded  it.” 

It  is  not  usual  to  find  a  married  woman  charged  with  this  offence, 
but  a  man  and  his  wife  were  convicted  of  concealing  the  birth  of  a 
child  ( R .  v.  Curtis  and  wife ,  Lincoln  Lent  Ass.,  1872). 

The  woman  was  delivered  of  a  still-born  child  early  in  the  morning,  and  the 
husband  buried  the  body  in  his  garden,  where  it  was  afterwards  found.  Before 
the  birth  of  the  child  the  woman  denied  that  she  was  pregnant,  and  after  her 
delivery  declared  that  she  had  not  been  aware  of  her  pregnancy.  The  difficulty 
in  the  case  was  that  no  reasonable  motive  could  be  assigned  for  a  husband  and 
wife  concealing  the  body  of  a  dead  child. 

M.J, — VOL.  n, 
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Signs  of  Recent  Delivery  in  the  Living. 

These  may  he  divided  into  the  general  and  the  local,  and  the  two 
factors  which  entirely  govern  them  are  (1)  the  time  that  has  elapsed 
since  delivery  ;  (2)  the  stage  of  growth  and  development  which  the 
expelled  contents  of  the  uterus  had  reached. 

We  may  enumerate  those  that  can  possibly  occur,  with  a  few  com¬ 
ments  on  them  individually,  and  then  sum  up  the  evidence  in  genera  1 
terms. 

1.  Languid  Look  with  Pulse  and  Temperature  Slightly  Increased. 

— These  are  common  in  most  slight  illnesses,  and  are  found  with 
menstruation  often  enough.  They  disappear  normally  after  two  or 
three  days  from  delivery. 

2.  Peculiar  Odour. — Easily  recognisable  in  the  lying-in  room  of 
the  poorer  classes,  and  on  turning  down  the  bed  clothes,  in  any  woman. 
It  is  chiefly  due  to  the  vaginal  discharge  ;  it  is  perceived  in  many 
cases  of  menstruation  owning  the  same  cause.  Disappears  in  a  week 
or  ten  days  with  the  discharge. 

3.  Breast  Changes. — These  are  full  with  a  knotty  feeling,  and 
milk  may  be  expressed  ;  they  are  usually  tender,  and  the  areolae  are 
darkened.  This  condition  of  the  breast  is  strong  evidence,  and  lasts 
much  longer  than  the  other  points.  The  pigmentation  rarely  entirely 
disappears,  and  hence  is  of  some  little  value  in  estimating  remote 
delivery.  The  drying  up  of  the  milk  is  extremely  variable  in  its 
occurrence,  and  occasionally  none  appears  at  all,  so  that  from  the 
presence  of  milk  it  is  impossible  to  make  any  definite  deductions  as  to 
when  delivery  took  place.  For  milk  in  virgins’  breasts  vide  p.  28. 

4.  Abdomen  Flaccid.— Only  corroborative  of  other  details,  abdo¬ 
mens  are  flaccid  from  hundreds  of  causes. 

5.  Lineae  Albicantes  Easily  Seen. — These,  whether  recent  or  old, 
are  simply  evidence  of  previous  prolonged  distention  of  the  abdominal 
walls — I  might  even  say  of  the  skin,  for  they  are  often  enough  seen 
in  either  sex  when  subcutaneous  fat  has  been  or  is  excessive  ;  they 
are  no  proof  that  pregnancy  was  the  cause  of  this  distension,  but, 
failing  other  possible  causes  (now  or  in  the  past),  they  are  suggestive 
of  past  pregnancy. 

They  are  not  always  formed,  or  if  formed  they  may  disappear.  In 
March,  1911,  the  editor  had  a  woman  under  his  care  in  the  London 
Hospital  who  had  had  six  children,  once  twins  born  at  84  months, 
and  yet  in  1911  had  no  linese  albicantes  visible  on  the  abdomen. 

6.  Uterus  Enlarged  and  Easily  Felt. — This,  again,  may  have  been 
caused  by  pregnancy,  and  may  be  suggestive,  but  the  other  causes  are 
very  numerous,  as  is  well  known  in  gynaecology. 

7.  Perineum  Lax  and  perhaps  Torn. — If  the  fourchette  be  still 
intact,  one  may  swear  that  the  woman  has  not  had  a  full-time  child, 
and  probably  not  one  that  was  capable  of  living  :  if  it  is  ruptured, 
one  may  swear  that  some  large  object  has  passed,  or  some  accident 
happened  to  the  vulva.  A  similar  line  of  reasoning,  though  not  quite 
so  rigidly  applied,  may  be  used  of  the  perineum — i.e,,  the  perineum 
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does  not  rupture  in  parturition  so  easily  as  does  the  fourchette  :  the 
greater  the  tear  the  more  probably  due  to  a  full-time  child  ;  per 
contra ,  an  intact  perineum  is  no  proof  against  a  full-time  child.  The 
age  of  the  tear  in  either  case  may  be  of  value  in  fixing  the  date  of 
delivery. 

8.  Vagina  Lax  and  possibly  Lacerated. — This  condition,  if  well 
marked,  is  valuable  corroborative  evidence,  but  (at  any  rate  in  multi¬ 
parse)  the  natural  condition  is  too  variable  for  definite  conclusions. 

9.  Os  Uteri  Flabby,  Patulous,  and  perhaps  Torn— This  condition 
is  strong  evidence,  for  it  is  never  found  in  a  nulliparous  uterus,  except 
in  the  rare  cases  in  which  a  polypus  has  forced  open  the  uterus.  This 
laxity,  and  the  state  of  any  lacerations  of  the  cervix,  are  valuable 
indications  as  to  the  time  of  delivery.  Blood  oozing  from  the  cervix 
is  not  a  sign  of  much  value,  unless  there  is  clear  evidence  that  the 
woman  has  not  suffered  from  a  vaginal  discharge.  Endocervicitis 
is  a  frequent  cause  of  such  oozing. 

10.  The  Lochia. — These  constitute  very  strong  evidence  in  the 
very  early  stages  (first  three  to  four  days).  They  usually  cease  to  be 
bloody  about  the  third  day,  and  after  then  so  much  resemble  other 
vaginal  discharges  as  to  be  of  little  value  as  indication  of  delivery. 

As  a  general  criticism  on  the  above,  it  must  be  observed  that  no 
one  of  them  alone  is  absolutely  conclusive,  but  the  law  of  multiple 
evidence  (vol.  1,  p.  127)  comes  here  also  to  our  assistance,  and  the 
presence  of  many  of  them  in  combination  gives  very  strong  proof. 
They  will  also  be  indistinct  in  proportion  to  the  immaturity  of  the 
ovum,  and  in  a  case  of  delivery  within  two  or  even  three  months  of 
conception,  there  is  very  little  chance  indeed — none  of  legal  value — of 
distinguishing  a  miscarriage  from  menstruation,  at  any  rate  after 
twenty-four  hours  have  passed,  unless  indeed  the  ovum,  foetus,  or  any 
of  its  membranes  be  found,  then  the  presumption  of  abortion  will  be 
strongly  supported  ;  but  women  who  designedly  conceal  their  condi¬ 
tion  will  commonly  take  effectual  means  to  prevent  the  examiner 
from  obtaining  evidence  of  this  kind.  For  the  size  of  ova  and  foetuses 
of  various  ages  vide  vol.  1,  under  Age. 

If  any  material  delay  has  taken  place  before  the  examination  is 
made,  even  the  ambiguous  signs  which  have  been  mentioned  will  have 
considerably  diminished  in  definition  :  so  that  after  a  period,  which  is 
short  in  proportion  to  the  earliness  after  conception  of  the  expulsion, 
no  traces  whatever  will  be  discovered. 

Montgomery  met  with  a  case  in  wdiich  abortion  took  place,  with  a  com 
siderable  loss  of  blood,  at  the  close  of  the  second  month.  Twenty-four  hours 
afterwards,  the  mouth  and  neck  of  the  uterus  were  almost  completely  restored 
to  their  natural  state.  The  vaginal  and  external  parts  were  hardly,  if  at  all, 
dilated,  and  very  little  relaxed  ;  the  breasts  exhibited  imperfectly  the  appear¬ 
ances  which  accompany  pregnancy,  the  ordinary  sympathetic  symptoms  of 
which  had  been  almost  entirely  absent  (“Cyc.  Pr.  Med.,”  £04;  also  Pevergie, 
vol.  1,  p.  683). 

In  such  a  case  as  this — and  for  such  cases  a  medical  jurist  must 
be  prepared — scarcely  a  presumption  could  have  beep  entertained 
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of  the  fact  of  delivery.  After  twenty-four  or  thirty-six  hours,  in  the 
greater  number  of  these  early  cases,  we  may  expect  to  find,  from  a 
personal  examination  of  the  woman,  no  proofs  whatever  of  abortion. 

In  the  later  stages  of  pregnancy,  the  sum  total  of  a  combination 
of  the  signs  is  usually  more  conclusive,  and  the  signs  last  longer,  but 
even  here  “  delay  is  dangerous.” 

In  some  strong  and  vigorous  women  the  body  resumes  its  natural 
state  within  a  few  days,  and  the  traces  of  parturition  may  have  wholly 
disappeared,  or  have  become  so  ambiguous  as  to  furnish  no  satisfactory 
evidence.  In  others,  again,  proofs  of  delivery  will  be  obtainable  for  a 
fortnight  or  three  weeks  afterwards.  In  most  cases,  however,  it  is 
difficult,  if  not  impossible,  to  say,  after  the  lapse  of  eight  or  ten  days , 
that  delivery  has  certainly  taken  place,  the  signs  having  commonly  by 
that  time  disappeared.  In  all  cases  the  earlier  the  period  at  which  an 
examination  is  made,  the  more  satisfactory  will  be  the  evidence 
obtained.  Montgomery  once  examined  a  woman,  five  days  after 
delivery  at  the  full  time,  and  he  was  particularly  struck  with  the  degree 
to  which  the  parts  had  been  restored  to  their  ordinary  condition, 
especially  the  mouth  and  neck  of  the  uterus,  which  hardly  differed 
from  their  natural  and  unimpregnated  form(‘cCyc.  Pr.  Med.,”  Zee.  cit.). 
This  inquiry  becomes  of  considerable  importance  in  a  case  of  alleged 
child-murder.  When  the  body  of  a  child  is  not  found  until  after  two 
or  three  weeks  from  the  time  of  its  birth,  and  the  suspected  woman 
denies  that  she  has  been  delivered  of  a  child,  she  will  probably  not 
deny  her  pregnancy,  but  may  assert  that  she  has  had  an  abortion  at 
an  early  period.  In  cases  of  abortion  at  an  early  period  the  placenta 
is  not  always  discharged  at  the  time.  A  microscopical  examination 
of  the  discharges  might  reveal  structures  of  the  placenta  or  chorion. 

One  cannot  dismiss  the  subject  without  a  warning  to  medical 
men  to  refrain  from  offering  an  opinion  based  only  on  general  symptoms  ; 
a  woman  who  wishes  to  keep  her  confinement  secret  will  make  the 
most  extraordinary  efforts  to  maintain  her  usual  habits,  and  even 
without  this  inducement,  the  lower  classes  will  often  resume  their 
occupations  almost  immediately. 

The  editor  has  known  a  woman  to  be  found  busy  scrubbing  the  doorstep  at 
9  a.m.,  who  had  instrumental  (forceps)  delivery  effected  about  the  previous  mid¬ 
night.  Tidy  (“For.  Med.,”  p.  128)  saw  a  country  woman  doing  heavy  field¬ 
work  the  day  after  the  birth  of  her  ninth  child,  and  quotes  the  following  extra¬ 
ordinary  case  : — 

Med.  and  Surg.  Reporter ,  Philadelphia,  June  13th,  1868. — (Dr.  H.  D.  Ballard.) 
— Girl,  aet.  18,  delivered  of  a  child,  during  the  night.  The  delivery  caused  so 
little  disturbance  as  not  even  to  excite  the  suspicion  of  any  member  of  the  family. 
The  girl  came  down  to  breakfast  as  though  nothing  had  happened,  walked  to 
the  school  where  she  taught,  a  distance  of  half  a  mile,  and  when  her  duties  were 
over,  returned  in  the  evening.  The  next  day  she  walked  twelve  miles,  and  was 
married  on  the  fifth  day  after  her  confinement. 

We  have  incidentally  mentioned  above  that  parts  of,  or  a  whole, 
foetus  may  be  found  which  incontestably  prove  that  some  woman  has 
given  them  birth.  The  same  may  be  said  of  the  so-called  vesicular 
mole  or  vesicular  degeneration  of  the  chorion,  which  is  complete  proof 
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of  conception,  for  it  arises  in  no  other  way.  When,  however,  nothing 
but  a  mass  resembling  a  blood- clot  is  found,  this  must  not  be  assumed 
to  be  a  product  of  conception  without  a  thorough  microscopical  ex¬ 
amination  to  show  placental  structure,  for  it  is  undeniable  that  clots 
may  be  extruded  in  simple  menstruation.  The  reader  is  referred  to 
works  on  obstetrics  for  the  microscopical  appearances  of  placenta. 
Suffice  it  to  say  here  that  distinct  cells  must  be  found  differing  from 
the  white  and  red  cells  of  the  blood. 

Signs  of  Recent  Delivery  in  the  Dead. 

Here  again  it  is  possible  that  all  the  local  signs  above  enumerated 
may  be  present,  though  the  general  ones  will  have  disappeared  ;  the 
local  ones  will,  too,  more  easily  be  detected,  for  the  breasts  may  be 
cut  open  to  look  for  milk,  and  may  be  examined  under  the  microscope 
to  show  physiological  activity.  We  may  -therefore  enumerate  2  to 
10  of  the  above  signs  and  proceed. 

11.  The  Excised  Uterus. — This  will  show  now  more  distinctly  the 
laceration  and  bruising  of  the  cervix.  As  regards  its  size  this,  of 
course,  will  vary  with  the  period  of  gestation  and  the  time  after  delivery 
at  which  death  occurred  ;  it  is  flabby  for  a  day  or  two  and  gradually 
resumes  its  firmness.  The  inner  surface  is  for  a  day  or  two  still  bloody, 
and  ragged  looking,  especially  at  the  site  of  the  placenta.  The  orbicu¬ 
lar  direction  of  the  fibres  around  the  internal  orifices  of  the  Fallopian 
tubes  is  at  this  time  very  distinct.  In  about  a  month  the  uterus  will 
have  become  fully  contracted  ;  but  the  mouth  rarely,  if  ever,  closes 
so  completely  as  in  the  virgin  state.  In  a  case  in  which  a  primipara, 
set.  26,  died  from  puerperal  fever  on  the  sixth  day  after  delivery,  the 
following  appearances  were  met  with  in  the  uterus. 

The  internal  surface  was  blackened  and  congested,  especially  in  that  part  to 
which  the  placenta  had  been  attached.  There  was  here  the  appearance  of 
suppurative  action.  The  substance  of  the  uterus  was  healthy  ;  there  was  no 
pus  in  the  sinuses.  The  os  uteri  showed  considerable  ecchymosis.  The  vagina 
was  healthy  ;  the  iliac  veins  contained  nothing  but  post-mortem  clot. 

An  ecchymosed  condition  of  the  neck  of  the  womb  is  very  com¬ 
monly  found  as  the  result  of  even  an  easy  labour,  and  therefore  forms 
a  good  guide  when  present.  This  point  must  be  borne  in  mind  in 
reference  to  criminal  abortion,  inasmuch  as  the  neck  has  the  appear¬ 
ance  as  if  violence  had  been  employed.  From  the  statement  of 
appearances  given  above,  it  will  be  seen  that  there  must  be  considerable 
difficulty  in  determining  the  period  prior  to  death  at  which  delivery 
took  place.  The  difficulty  is  increased  when  a  woman  has  been  pre¬ 
maturely  delivered,  or  when  death  has  not  taken  place  until  some  time 
after  delivery.  An  opinion  may  be  in  some  degree  strengthened  by 
searching  for  those  signs  which  have  been  described  as  characteristic 
of  delivery  in  the  living.  These,  if  present,  will  always  furnish  strong 
corroborative  evidence,  not  only  of  the  fact  of  delivery,  but  of  the 
period  at  which  it  had  probably  occurred.  The  absolute  size  is  not 
of  much  value,  for  involution  proceeds  at  a  different  rate  in  different 


70 


SIGNS  OF  DELIVERY 


women.  A  very  similar  condition  of  congestion  of  the  interior  is 
found  after  menstruation.  The  reader  is  referred  to  works  on  obste¬ 
trics  for  further  details  of  the  appearances  in  the  two  conditions. 

12.  The  Placental  Site. — This  is  absolutely  incontrovertible  proof 
of  a  recent  pregnancy  ;  it  is  usually  recognisable  up  to  eight  or  nine 
weeks  after  delivery,  and  has  been  noticeable  as  long  as  twelve  weeks 
after.  It  is  of  very  dark  colour,  looking  sloughy  and  gangrenous, 
and  the  sinuses  are  very  evident  in  it. 

13.  The  Presence  of  a  Corpus  Luteum. — Since  the  enormous  in¬ 
crease  in  surgical  activity  in  opening  the  abdomen  to  remove  ovaries 
for  diseased  (and  healthy)  conditions,  it  is  a  natural  fact  that  oppor¬ 
tunities  have  arisen,  and  have  been  taken  full  advantage  of,  for  the 
purpose  of  settling  two  very  vexed  questions  :  (1)  the  relationship 
between  ovulation  (or  the  escape  of  an  ovum  from  the  ovary)  and 
menstruation  ( vide  44  Duration  of  Pregnancy,”  pp.  14  and  39  et  seq.) ;  and 
(2)  whether  there  is  any  difference  between  what  used  to  be  called  true 
and  false  corpora  lutea,  or,  in  other  words,  between  the  corpus  luteum 
of  ovulation  which  resulted  in  conception,  and  that  which  did  not  so 
result.  Exceptional  cases  of  either  class  have  been  observed,  but 
out  of  the  mass  of  evidence,  which  is  too  voluminous  and  too  irrelevant 
to  quote  here,  the  final  decision  has  been  arrived  at  and  subscribed 
to  by  all  obstetricians  of  repute,  4  4  that  no  reliance  whatever  can  be 
placed  upon  the  appearance  of  a  corpus  luteum  in  aiding  a  decision  as 
to  whether  it  was  or  was  not  the  result  of  an  ovulation  resulting  in 
conception.”  No  object  would  be  served  therefore  in  quoting  cases 
in  which  the  characters  of  a  corpus  luteum  have  formed  matters  of 
dispute.  The  practical  conclusions  are,  first,  that  there  may  be 
pregnancy,  and  that,  notwithstanding  a  complete  absence  of  a  true 
corpus  luteum  ;  and,  secondly,  that  bodies  undistinguishable  from 
true  corpora  lutea  may  be  found  where  there  has  been  no  pregnancy, 
and  [as  I  have  myself  noted — Ed.]  in  aged  women,  long  past  the  period 
when  pregnancy  was  probable.  These  investigations  relative  to 
pregnancy  and  delivery  in  the  dead  body  are  almost  exclusively  con¬ 
fined  to  cases  of  criminal  abortion,  where  the  contents  of  the  uterus 
have  been  expelled  at  the  sacrifice  of  the  life  of  the  woman.  Death 
commonly  ensues  in  these  cases  within  two  or  three  days  after  delivery, 
and  then  satisfactory  proofs  are  obtainable  by  a  post-mortem  examina¬ 
tion,  but  if  the  woman  has  survived  three  or  four  weeks,  it  may  be  as 
difficult  to  determine  delivery  in  the  dead  as  in  the  living  subject, 
except  for  the  placental  site.  This  remark  applies  to  delivery  at  the 
full  period  ;  for  if  the  uterus  has  expelled  its  contents  in  the  first 
months  of  pregnancy,  the  traces  of  this  expulsion  will  have  generally 
disappeared  in  the  course  of  a  few  days. 

Signs  of  Remote  Delivery  in  the  Living. 

A  question  may  arise  whether  it  is  in  the  power  of  a  medical  prac¬ 
titioner  to  determine  the  period  at  which  delivery  took  place,  i.e., 
how  long  a  time  has  elapsed.  This  becomes  necessary  when,  in  cases 
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of  concealed  birth,  abortion,  or  infanticide  (some  time  after  suspected 
parturition),  a  child  is  found,  and  a  witness  is  required  to  state  whether 
the  time  which  has  elapsed  since  the  birth  of  the  child,-  either  dead  or 
living,  corresponds  with  the  supposed  delivery  of  a  suspected  woman. 
An  opinion  may  be  formed  within  eight  or  ten  days  after  delivery  (vide 
supra),  but  it  becomes  difficult  after  the  sixth  day  ;  and  when  the 
tenth  or  twelfth  day  has  passed  it  is  still  more  difficult.  After  two  or 
three  months  it  may  be  regarded  as  impossible  to  assign  the  period  of 
delivery  with  any  degree  of  precision. 

In  a  case  of  pretended  delivery,  contested  legitimacy,  or  disputed 
chastity  (Fraser  v.  Bagley,  see  “  Defloration  ”f,  a  medical  jurist  may  be 
required  to  say  whether  a  woman  has,  at  any  antecedent  period  of  her 
life,  been  delivered  of  a  child.  Delivery  has  often  been  feigned  by 
women  for  the  purpose  of  extorting  charity,  compelling  marriage,  or 
disinheriting  parties  who  have  claims  to  an  estate,  and  in  other  cases 
without  any  assignable  motive.  It  may  be  said  at  once  that  unless 
the  child,  of  which  the  woman  is  said  to  have  been  delivered,  had  been 
of  at  least  six  months’  development,  it  is  simply  impossible  to  swear  to 
the  fact  of  her  ever  having  been  delivered  at  all,  if  we  define  “  remote  ” 
as  at  least  six  months  previous  to  examination.  If  it  had  reached  this 
period  some  of  the  following  may  be  found,  but  no  one  of  them  alone 
is  of  much  use  ;  it  is  absolutely  imperative  for  many  of  them  to  be 
found,  and  then  for  other  causes  to  be  excluded  which  might  account 
for  them.  They  are  : — 

(a)  Breasts,  Changes  in.— There  is  commonly  a  so-called  secondary 
areola  on  the  breasts  of  parous  women,  and  that  rather  darkly  pig¬ 
mented,  but  these  points,  especially  the  pigmentation,  may  fade  after 
lactation,  and  may  be  found  in  non-parous  brunettes  ;  the  presence 
of  the  secondary  areola  is  a  little  more  reliable.  The  breasts  in  parous 
women  are  commonly  pendulous,  but  the  breasts  of  any  woman  may 
become  pendulous  from  many  other  causes  than  a  past  pregnancy, 
and  they  may  recover  their  shape  and  firmness  very  well  after  a  preg¬ 
nancy,  and  even  after  prolonged  lactation.  If  linece  albicardes  (the 
little  white,  atrophic,  glistening  lines)  can  be  found  they  are  so  far 
proof  that  the  skin  over  the  breast  has  been  at  some  time  greatly 
distended,  but  do  not  prove  that  pregnancy  was  the  cause  of  it ; 
excessive  fat,  or  even  an  abscess,  might  cause  such  distension. 

The  editor  has  found  and  especially  noted  many  cases  in  which 
the  breasts  of  a  mother  might  have  been  those  of  a  young  virgin. 

(b)  Abdomen  with  Linese  Atrophicae. — The  same  arguments 
apply  as  to  those  in  the  breast,  only  that  the  possible  causes  are  even 
more  numerous  than  for  the  breast,  ascites,  tumour,  oedema,  fat,  etc. 

(c)  Vulva  and  Perineum. — It  is  much  easier,  from  the  complete¬ 
ness  of  the  posterior  commissure,  or  absence  of  any  rupture  of  peri¬ 
neum,  or  of  a  scar  of  such  rupture,  to  say  that  probably  there  has  not 
been  parturition,  than  it  is  to  state  positively  that  there  has  been 
parturition  because  the  appropriate  opposite  to  the  above  is  present  ; 
disease  and  accident  may  easily  be  alleged  as  the  cause  of  what  is 
found. 
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( d )  Hymen. — An  unruptured  hymen  is,  of  course,  absolute  proof 
against  parturition  having  ever  occurred  (it  is  no  proof  of  virginity, 
vide  p.  28)  :  if  the  attached  margins  of  the  fragments  of  lacerated 
hymen  are  in  continuity  with  one  another  it  may  safely  be  sworn  that 
no  full-time  child  has  passed  ;  if  camncvlce  myrtiformes  (these  are  the 
tags  of  tissue  left  by  the  ruptured  hymen  which  do  not  touch  at  their 
seat  of  attachment)  are  present  this  is  conclusive  proof  of  considerable 
distension  of  the  hymeneal  orifice,  but  other  things  than  a  foetus 
may  have  done  this.  [I  have  myself  seen  considerable  distension  and 
laceration  produced  by  a  cut-glass  scent  bottle. — Ed.] 

(e)  Uterus  Enlarged,  and  Cervix  Lacerated. — It  is  true  that  when 
once  the  uterus  has  carried  a  foetus  for  many  months  it  never  again 
becomes  quite  so  small  or  quite  the  same  shape  as  one  which  has  not 
done  so  ;  the  differences  are,  however,  such  that  in  the  living  (even 
healthy)  uterus  they  could  not  be  positively  asserted  to  be  due  to  a 
past  pregnancy,  while  disease  such  as  fibroids  will  quite  destroy  any 
chance  of  ante-mortem  distinction  between  a  parous  and  non-parous 
uterus.  The  condition  of  the  cervix  is  more  reliable  {vide  above, 
“  Signs  of  Recent  Delivery  ”),  though,  of  course,  such  lacerations  may 
have  entirely  disappeared. 

Signs  of  Remote  Delivery  in  the  Dead. 

Death  will  not  have  destroyed  any  of  those  enumerated  for  the 
living  unless  decomposition  or  other  destructive  agency  has  been  at 
work  too  long  ;  they  must  therefore  be  looked  for.  The  uterus  may 
be  more  closely  investigated  and  measured,  the  shape  and  size  of  its 
cavity  and  cervix  measured,  and  also  any  disease  such  as  fibroids  can 
be  for  a  certainty  detected.  For  elaborate  differences  between  the 
parous  and  non-parous  uterus  vide  works  on  obstetrics. 


SUB-SECTION  E.— DIVORCE 


Whatever  may  be  the  view  of  ecclesiastical  law  upon  marriage  and 
divorce,  the  Civil  Law  regards  marriage  at  any  rate  as  a  contract  in 
which  the  due  performance  of  the  sexual  act  takes  a  very  prominent 
place. 

Legal  Aspects  of  the  Question. 

To  Mr.  Digby  Cotes-Preedy,  Barrister-at-Law,  the  editor  is  in¬ 
debted  for  the  following  epitome  of  the  Law  on  Divorce  in  the  High 
Court,  and  on  the  separation  of  a  man  and  wife  by  justices  in  lower 
courts,  and  on  legal  cruelty  in  such  suits. 

There  is  implied  in  this  contract  a  capability  of  consummation,  so 
that  an  incapacity  in  either  party  in  this  respect  may  constitute  a 
legal  ground  for  annulling  the  agreement  : 

I.  Dissolution  oe  Marriage. — A  petition  for  dissolution  a 
vinculo  matrimonii  may  be  presented  on  grounds  enumerated  in 
section  27  of  the  Matrimonial  Causes  Act,  1857  : 

(а)  By  a  husband  :  for  adultery  of  wife. 

(б)  By  a  wife  :  for  husband’s  incestuous  adultery  ;  or  bigamy  with 

adultery  ;  or  rape ;  or  sodomy ;  or  bestiality ;  or  adultery  coupled 
with  such  cruelty  as,  if  proved  alone,  would  have  entitled  her 
to  a  judicial  separation  ;  or  adultery  coupled  with  desertion, 
without  reasonable  excuse,  for  two  years  and  upwards. 

II.  Judicial  Separation. — A  decree  for  a  judicial  separation  has 
the  same  force  and  consequence  as  a  decree  for  a  divorce  a  mensa  et 
thoro  formerly  granted  by  the  Ecclesiastical  Courts  prior  to  1857,  and 
may  be  obtained  either  by  a  husband  or  a  wife  on  the  ground  of 
adultery,  or  cruelty,  or  desertion  without  cause  for  two  years  and 
upwards. 

III.  Nullity  of  Marriage. — Under  this  heading  come — 

(A)  Marriages  void  ab  initio ,  such  as  bigamy,  want  of  consent,  con¬ 
sanguinity,  or  irregularity. 

(B)  Marriages  only  voidable — 

(а)  where  either  the  husband  or  wife  is  incapable  of  con¬ 
summating  it  by  reason  of  impotence  ; 

(б)  or  where  one  or  both  of  the  parties  are  under  the  legal 
age  of  consent  to  marriage  (twelve  for  a  female  and  four¬ 
teen  for  a  male). 

(c)  For  insanity — if  a  petition  for  nullity  of  marriage  on  the 
ground  of  insanity  of  respondent  husband  or  wife  is  pre¬ 
sented,  the  Court  has  to  determine  whether  the  respondent 
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was  capable  of  understanding  the  nature  of  the  marriage 
contract  entered  into,  free  from  the  influence  of  morbid 
delusions  on  the  subject ;  the  Court  does  not  determine 
whether  the  respondent  was  aware  that  he  or  she  was 
going  through  the  ceremony  of  marriage.  The  nature 
of  the  alleged  unsoundness  of  mind  must  be  considered 
as  to  whether  it  is  of  a  character  which  might  come  on 
suddenly,  or  whether  it  is  a  matter  of  progressive  growth 
and  development  (Jackson,  otherwise  MacFarlane  v. 
Jackson  (1908),  P.  308,  where  the  form  of  insanity  was 
paranoia,  or  delusional  insanity,  a  decree  nisi  for  nullity 
being  pronounced  in  favour  of  a  wife-petitioner). 

A  person  impugning  the  validity  of  a  marriage  on  this  ground  has 
the  burden  of  proving  the  insanity  ;  but  should  the  existence  of 
permanent  insanity  be  established,  then  the  person  seeking  to  uphold 
the  marriage  must  satisfy  the  Court  that  it  took  place  during  a  lucid 
interval.  A  marriage  brought  about  by  the  exercise  of  undue  in¬ 
fluence  over  a  mentally  weak  person  may  be  set  aside  (Portsmouth  v. 
Portsmouth  (1828),  1  Hag.  Ecc.  355). 

IV.  Summary  Jurisdiction  (Married  Women)  Act,  1895. — 
Under  this  statute  a  court  of  summary  jurisdiction  may  order  that  a 
wife  whose  husband  has  been  convicted  of  an  aggravated  assault  upon 
her,  or  has  been  guilty  of  persistent  cruelty  to  her,  by  reason  of  which 
she  has  been  caused  to  leave  and  live  separately  and  apart  from  him, 
shall  be  no  longer  bound  to  cohabit  with  him  (which  provision,  while 
in  force,  shall  have  the  effect  in  all  respects  of  a  decree  of  judicial 
separation  on  the  ground  of  cruelty).  A  certificate  of  this  conviction 
for  cruelty  may  be  used  to  corroborate  a  wife’s  allegations  of  cruelty  in 
the  Divorce  Court  (Harriman  v.  Harriman  (1909),  P.  123) ;  but  appar¬ 
ently  the  depositions  taken  before  the  justices  may  not  be  so  used 
(Judd  v.  Judd  (1907),  P.  241).  A  wife  may  also  obtain  relief  when 
she  has  been  deserted  by  her  husband- — it  is  not  required  that  it  should 
have  continued  for  two  years  and  upwards.  Also  where  he  is  found 
by  the  Court  to  be  an  habitual  drunkard  under  the  provisions  of  the 
Habitual  Drunkards  Act,  1879,  and  the  Licensing  Act,  1902. 

Legal  Cruelty. — The  definition  of  this  matrimonial  off ence  was 
laid  down  by  Lord  Stowell  as  far  back  as  1790,  in  Evans  v.  Evans, 

1  Plag.  Con.  35,  and  was  approved  by  a  majority  of  the  House  of 
Lords  in  Russell  v.  Russell  (1897),  A.  C.  395.  It  is  described  as  conduct 
of  such  a  character  as  to  have  caused  danger  to  life,  limb,  or  bodily 
or  mental  health,  or  where  there  is  a  reasonable  apprehension  of  its 
doing  so. 

Either  a  husband  or  wife  may  be  found  guilty  of  this  offence.  It 
is  seldom  that  one  act  of  cruelty  is  so  serious  as  to  be  deemed  sufficient 
by  the  Court ;  but  where  there  are  continued  acts  of  bad  treatment 
and  ill-usage  they  will  be  considered  as  cruelty  when  taken  together. 
Where  the  petitioner’s  health  has  broken  down  owing  to  a  long  course 
of  conduct  on  the  part  of  the  other  spouse,  the  Court  will  give  relief. 
To  .wilfully  and  recklessly  communicate  syphilis  or  gonorrhoea  is 
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cruelty  ;  but  it  would  appear  that  in  the  absence  of  other  and  more 
serious  acts  it  is  not  cruelty  to  infect  a  husband  or  wife  with  a  mere 
skin  disease. 

A  man  cannot  be  convicted  criminally  of  unlawfully  and  mali¬ 
ciously  inflicting  grievous  bodily  harm  on  his  wife,  or  of  occasioning  her 
actual  bodily  harm,  by  reason  of  his  having  communicated  to  her  a 
venereal  disease  from  which  he  was  suffering,  although  at  the  time 
of  his  having  connection  with  her  he  was  aware,  and  she  was  unaware, 
of  his  condition,  viz.,  gonorrhoea  ( R .  v.  Clarence  (1888),  16  Cox,  511). 
Drunkenness  of  itself  is  not  regarded  by  the  Court  as  cruelty,  but  a 
petitioner  will  be  entitled  to  relief  if  the  acts  complained  of  were 
committed  while  under  the  influence  and  effects  of  drink  ( Walker  v. 
Walker  (1898),  77  L.  T.  715). 

The  Court  will  protect  a  petitioner  from  cruelty  by  an  insane 
spouse  where  the  insanity  is  recurrent  and  intermittent,  and  the  safety 
of  the  petitioner  is  in  question  ( Hanbury  v.  Hanbury  (1892),  P.  222 — 
husband  suffered  from  intermittent  and  recurrent  mania  ;  Baron  v. 
Baron ,  52  Sol.  Jo.  282 — where  the  husband  had  twice  attempted 
suicide,  necessitating  confinement  in  asylum  for  a  few  months,  and  on 
other  occasions  made  threats  against  wife,  so  that  her  health  became 
impaired).  But  it  would  appear  from  the  remarks  of  Lord  Gorell  in 
Baron’s  case  that  if  the  insanity  is  of  a  permanent  nature  the  remedy  of 
the  petitioner  would  be  to  apply  the  provisions  of  the  Lunacy  Act. 

Threats  of  personal  violence  will  often  constitute  legal  cruelty  ; 
but  abuse,  obscene  language,  or  even  the  act  of  spitting  in  a  wife’s 
face  will  not,  if  standing  alone.  Words  alone,  however  galling,  how¬ 
ever  violent,  and  even  if  they  impute  a  crime  of  the  most  disgraceful 
kind,  have  been  held  not  to  constitute  legal  cruelty  ( Russell  v.  Russell , 
supra).  Such  conduct  as  the  above,  with  other  acts,  such  as  false 
accusations  of  adultery  ( Jeapes  v.  Jeapes ,  89  L.  T.  74)  or  unnatural 
practices,  may  be  regarded  as  coming  within  the  definition  and  the 
principle  of  cumulative  cruelty. 

Medical  Aspects  of  the  Question. 

Glancing  at  these  in  order,  medical  evidence  may  be  required  to 
prove  :  1.  Adultery  on  the  part  of  the  wife.  This  naturally  involves 
the  questions  of  prolonged  and  shortened  gestation  should  she  have 
become  pregnant  as  the  result  of  such  intercourse  :  this  we  have 
already  considered  in  full.  Under  ordinary  circumstances  the  case 
calls  for  no  other  medical  evidence  (except  it  be  identity),  and  we  shall 
take  no  further  notice  of  it. 

A  husband  cannot  get  a  decree  of  nullity  of  marriage  on  the  ground 
of  his  wife’s  fraud  in  concealing  from  him  the  fact  that  she  was  enceinte 
by  another  man  at  the  date  of  the  marriage  ( Moss  v.  Moss  (1897), 
P.  263). 

2.  For  the  medical  evidence  to  be  given  on  the  various  offences  in 
par.  I.  (b),  the  reader  is  referred  to  the  appropriate  section  of  this  work. 
It  would  be  a  mere  repetition  to  deal  with  them  separately  from  our 
present  point  of  view. 
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3.  Medical  evidence  in  regard  to  II.  can  only  be  required  to  prove 
cruelty  which  has  been  already  discussed  above  and  in  the  sections 
dealing  with  personal  injuries  in  so  far  as  ordinary  cruelty  is  concerned  ; 
there  remain  here  for  further  mention  (1)  the  communication  of 
venereal  disease,  and  (2)  divorce  for  alleged  impotency  and  sterility. 

l.  Communication  of  Venereal  Disease. — It  is  difficult  in  view 
of  the  above  legal  aspects  of  this  question  to  make  any  general  state¬ 
ments  on  this  subject,  but  gonorrhoea  is  frequently  the  subject  of 
medico-legal  inquiry  from  its  widespread  dissemination  and  the  injury 
which  may  be  produced  in  the  female  if  the  uterus,  tubes,  or  ovaries 
become  infected.  In  the  last  few  years  it  has  been  conclusively 
shown  that  gonorrhoea  is  a  much  more  formidable  disease  than  was 
formerly  believed,  and  further  that  the  only  accurate  method  of 
diagnosis  is  the  bacteriological  demonstration  of  the  gonococcus  of 
Neisser.  It  must,  however,  be  remembered  that  even  with  this  method 
the  examination  of  the  most  diverse  parts  of  the  uro-genital  system 
must  be  made  before  a  definite  opinion  is  given.  A  certificate  of 
freedom  from  gonorrhoea  to  a  marriage  candidate  should  be  granted 
by  a  doctor  only  after  the  greatest  deliberation  and  after  repeated 
negative  examinations  by  a  bacteriological  expert.  The  absence  of 
any  discharge  clinically  is  no  evidence  of  the  absence  of  gonococcus 
even  years  after  an  attack  of  the  disease,  and  as  long  as  the  gonococcus 
is  present  the  individual  is  capable  of  communicating  the  disease. 

De  Lisle  v.  De  Lisle  (1904). — In  this  case  the  wife  sought  a  divorce  by  reason 
of  the  adultery  and  cruelty  of  her  husband,  the  cruelty  consisting  in  the  alleged 
transmission  of  gonorrhoea,  whereby  her  health  was  seriously  affected.  The 
respondent  having  had  gonorrhoea  within  a  year  of  marriage  received  a  certificate 
from  a  medical  practitioner  that  he  was  in  good  health  on  June  26th,  1902.  On 
July  9th  marriage  took  place,  and  was  consummated  in  a  violent  manner,  the 
petitioner  being  severely  lacerated.  Between  July  10th  and  12th  connection 
took  place  four  times,  on  each  occasion  accompanied  by  severe  pain.  On 
July  13th  menstruation  ensued  and  lasted  some  eight  days,  and  marital  relations 
were  not  resumed  until  July  27th,  when  at  the  request  of  the  petitioner  connection 
took  place  and  continued  twice  daily  until  August  2nd.  On  all  these  occasions 
petitioner  was  free  from  pain.  On  August  3rd  connection  was  attempted,  but 
failed,  as  respondent  was  unable  to  get  an  erection.  On  August  4th  respondent 
complained  of  feeling  unwell,  and  consulted  a  doctor,  but  did  not  inform  his  wife 
of  the  result  of  his  medical  consultation.  On  August  9th,  i.e.,  six  days  after 
last  coitus,  petitioner  noticed  a  discharge  on  her  linen  and  felt  smarting  pains  on 
micturition.  Early  in  September  she  consulted  a  physician  in  Rome,  as  she  had 
doubts  whether  her  marriage  had  really  been  consummated.  While  answering 
this  question  in  the  affirmative,  the  physician  in  question  was  apparently  led 
from  the  appearances  presented  to  ask  for  an  examination  of  the  sheets  of  the 
bed  occupied  by  the  petitioner  during  her  last  period  of  marital  intercourse. 
Stains  were  found  on  the  sheets,  and  cocci  similar  in  appearance  to  the  gonococcus, 
and  petitioner  was  thereupon  seen  by  a  venereal  specialist,  who  pronounced  the 
disease  to  be  clinically  gonorrhoea,  and  on  examination  of  the  pus  the  gono¬ 
coccus  was  stated  to  have  been  found.  The  examination  was  microscopic  only. 
No  cultures  were  made.  On  the  night  of  October  7th  violent  uterine  haemorrhage 
ensued,  with  the  result  that  on  the  9th  the  uterus  was  cleared  out,  and  a  putrefied 
foetus  was  found.  The  petitioner  was  ill  for  many  weeks,  and  as  the  result  of 
her  sufferings  brought  the  action  against  the  respondent.  Medical  witnesses 
were  called  for  both  parties,  the  defence  being  that  the  petitioner  did  not  suffer 
from  gonorrhoea,  or  if  she  did  that  it  was  an  infection  from  a  latent  gonorrhoea 
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in  the  respondent,  fie  believing  himself  to  be  cured  before  the  marriage  took  place. 
For  the  petitioner  the  medical  expert  opinion  was  that  although  no  cultivation 
of  the  gonococcus  had  been  made,  the  whole  history  of  the  case,  together  with 
the  microscopic  diagnosis,  was  proof  of  the  existence  of  gonorrhoea.  In  the 
cross-examination  the  question  of  the  existence  of  pseudo -gonococci  was  con¬ 
sidered,  also  the  possibility  of  the  cause  of  the  condition  being  due  to 
leucorrhoea.  On  the  other  hand,  the  medical  experts  for  the  petitioner  laid  great 
stress  on  the  fact  that  had  the  gonorrhoea  been  contracted  from  a  latent  gonor¬ 
rhoea  in  the  respondent,  the  discharge  would  have  made  its  appearance  long 
before  August  9th,  Le.,  thirty-four  days  after  marriage.  The  fact  of  its  appear¬ 
ance  on  this  date  was  held  by  the  medical  experts  to  be  conclusive  evidence 
that  there  had  been  a  fresh  adulterous  infection  in  the  respondent  some  time 
between  July  13th  and  August  3rd,  and  probably  in  the  latter  part  of  this  period. 

For  the  defence  it  was  maintained  that  the  disease  from  which  petitioner 
suffered  had  never  been  gonorrhoea,  that  it  might  have  been  set  up  by  a  leu¬ 
corrhoea  the  result  of  the  violent  intercourse  with  laceration  which  took  place 
in  the  first  instance,  and  that  a  mere  microscopic  diagnosis  was  totally  insuffi¬ 
cient  to  diagnose  the  gonococcus,  which  might  be  closely  simulated  in  appearance 
and  staining  reactions  by  other  cocci  in  the  urethra  or  cervix  uteri.  The  re¬ 
spondent  in  cross-examination  denied  adultery,  but  admitted  having  had  three 
separate  gonorrhoeic  infections  before  marriage.  He  also  admitted  having  con¬ 
sulted  doctors  about  his  genitals  before  he  was  even  aware  that  the  petitioner 
had  contracted  a  discharge. 

In  giving  judgment,  the  Judge  dwelt  at  length  on  the  medical  evidence,  and 
came  to  the  conclusion  that  the  diagnosis  of  gonorrhoea  had  been  established 
even  although  the  final  test,  the  cultivation  of  the  gonococcus,  had  not  been 
carried  out.  He  dwelt  also  on  the  inability  of  the  defence  to  establish  a  dia¬ 
gnosis  other  than  gonorrhoeic.  From  the  length  of  the  incubation  period  it  was 
held  that  the  gonorrhoea  must  have  been  contracted  by  the  respondent  subse¬ 
quent  to  marriage,  "the  inability  to  have  connection  on  August  4th  and  the  sub¬ 
sequent  visit  to  the  doctor  being  evidence  that  the  disease  was  then  commencing. 
To  establish  the  charge  of  cruelty,  the  Judge  held  that  it  must  be  shown  that  the 
respondent  had  a  knowledge  that  he  was  suffering  from  the  disease,  or  at  least 
a  suspicion  that  he  was  suffering,  and  this  was  held  to  be  proved  by  the  fact 
that  on  more  than  one  occasion  he  consulted  medical  men  before  he  was  aware 
that  the  petitioner  had  contracted  it.  A  decree  nisi  was  therefore  granted. 

2.  Divorce  for  alleged  impotency  or  sterility. — The  impediment 
constituting  impotency  may  arise  either  from  malformation,  from 
that  which  the  law  calls  frigidity  of  constitution,  or  from  any  physical 
cause  of  whatever  nature  which  may  render  intercourse  impossible, 
The  suit  for  a  sentence  of  nullity  may  be  promoted  by  either  party, 
and  the  medical  proof  required  to  found  a  sentence  must  be  such  as  to 
satisfy  the  Court  that  the  incapacity  pleaded  was  in  existence  at  the 
time  of  the  marriage,  and  that  it  still  remained  without  remedy. 

In  a  suit  which  came  before  the  Ecclesiastical  Courts  in  1845,  a 
singular  question  arose  whether,  when  there  was  a  capacity  for  sexual 
intercourse  on  the  part  of  a  woman,  with  a  certainty  that  from  physical 
defect  it  could  never  be  prolific,  this  was  sufficient  to  entitle  the  husband 
to  a  divorce. 

The  woman  was  examined  by  Bird,  Lever,  and  Cape,  and  they  reported 
that  the  sexual  organs  were  undeveloped,  like  those  of  girls  who  had  not  reached 
puberty,  that  the  vagina  was  only  three-quarters  of  an  inch  in  depth,  and  that 
there  was  no  uterus.  They  stated  that  sexual  intercourse  might  take  place  in  an 
imperfect  way,  but  that  conception  could  never  result.  On  a  second  examination, 
ppyejn  months  afterwards,  it  was  found  that  the  vagina  had  become  elongated 
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and  had  then  a  depth  of  two  inches  ;  but  there  were  no  medical  means  of  im¬ 
proving  its  condition  or  of  removing  the  defect.  It  was  contended  for  the  hus¬ 
band  that  the  defect  was  natural  and  irremediable,  and  that  he  was  entitled  to  a 
sentence  of  nullity  of  marriage.  On  the  part  of  the  wife,  it  was  insisted  that, 
in  order  to  entitle  a  party  to  this  sentence,  there  must  be  an  utter  impossibility 
of  sexual  intercourse.  The  case,  it  was  argued,  was  one  of  mere  sterility,  which 
was  no  ground  for  a  sentence  ;  actual  consummation  had  taken  place. 

Dr.  Lushington,  in  pronouncing  judgment,  said  that  mere  incapa¬ 
bility  of  conception  is  not  a  sufficient  ground  whereon  to  found  a  decree 
of  nullity.  The  only  question  is,  whether  a  woman  is  or  is  not  capable 
of  sexual  intercourse  ;  or,  if  at  present  incapacitated,  whether  that 
incapacity  admits  of  removal  ?  A  power  of  sexual  intercourse  is 
necessary  to  constitute  the  marriage  bond ;  and  this  intercourse 
must  be  ordinary  and  complete,  not  partial  and  imperfect ;  yet  it 
would  not  be  proper  to  say  that  every  degree  of  imperfection  would 
deprive  it  of  its  natural  character.  If  it  be  so  imperfect  as  to  be 
scarcely  natural,  it  is,  legally  speaking,  no  intercourse  at  all.  As 
to  conception,  there  is  no  doubt  that  the  malformation  is  incurable. 
If  there  was  a  reasonable  probability  that  the  woman  could  be  made 
capable  of  natural  coitus,  the  marriage  could  not  be  pronounced  void  ; 
if  she  could  not  be  made  capable  of  more  than  an  incipient,  imperfect, 
and  unnatural  coitus,  then  it  would  be  void.  Cape  stated  that  under 
present  circumstances  there  could  be  only  a  restricted  and  limited 
connection  :  it  could  not  be  called  perfect  and  complete.  The  vagina 
might  possibly  become  a  little  more  elongated,  but  this  would  expose 
the  female  to  danger.  From  these  facts  the  marriage  was  pronounced 
null  and  void.  (See  Amer.  Jour.  Med.  Sc.,  Jan.,  1848,  p.  305.)  Hence 
Ave  may  infer  that  if  the  vagina  had  been  of  its  natural  length,  not- 
Avithstanding  the  absence  of  the  uterus,  and  the  impossibility  of 
conception,  a  sentence  of  nullity  would  not  have  been  pronounced. 
This  is  rather  conflicting  with  the  doctrine  that  the  main  object  of  a 
marriage,  valid  in  law,  is  ad  proles  procreandas.  (See  “  Ann.  d’Hyg.,” 
1872,  2,  388.) 

Negative  evidence  of  non- consummation  from  the  physical  condi¬ 
tion  of  a  woman  is  of  much  less  value,  cceteris  paribus,  than  the  affirma¬ 
tive  eAddence  from  the  existence  of  a  physical  defect  in  a  man  [vide 
“  Impotence  ”).  When  the  defect  is  not  apparent  on  an  examina¬ 
tion,  the  case  is  attended  with  considerable  difficulty.  Divorce  has, 
however,  been  granted  even  in  these  cases,  when  the  husband  has 
acknowledged  his  incapacity,  and  when,  notwithstanding  cohabitation 
for  some  years,  this  admission  has  been  confirmed  by  an  examination 
of  the  wife.  Even  when  the  male  organs  do  not  appear  well  developed, 
if  sexual  desire  is  absent,  great  caution  is  required  in  drawing  up  a 
report.  In  the  case  of  Bury,  the  marriage  was  dissolved  on  the  ground 
of  impotency  ;  but  this  man  afterwards  married  another  woman  and 
had  issue — a  fact  which  proved  that  ecclesia  circumveniatur .  This 
gave  rise  to  a  difficult  question,  for  it  was  contended,  if  the  divorce 
was  null,  the  second  marriage  was  unlaAvful  and  the  issue  illegitimate. 
It  Avas  decided,  however,  that  the  second  marriage  was  only  voidable  \ 
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and  that,  until  dissolved,  it  remained  a  lawful  marriage,  and  the 
children  born  during  coverture  were  legitimate.  In  investigating  a 
case  of  this  kind,  when  there  is  no  apparent  physical  defect  or  mal¬ 
formation,  it  is  necessary  to  examine  the  bodily  state  of  the  person, 
whether  he  is  effeminate,  or,  on  the  other  hand,  has  about  him  any 
or  all  of  the  unusual  marks  which  attend  the  virile  state.  In  the 
latter  case  the  impotency  may  be  only  temporary  ;  and  it  would  be 
decidedly  unsafe  to  pronounce  an  opinion  adverse  to  the  existence 
of  procreative  power. 

From  these  considerations  it  will  be  perceived  that,  in  order  to 
justify  a  suit  of  divorce  on  the  ground  of  impotency  or  sterility,  the 
impediment  to  intercourse  or  procreation  should  be  established  by  good 
medical  evidence,  and  it  must  be  evident  and  irremediable  ;  it  must  also 
have  existed  before  the  marriage  of  the  parties,  and  have  been  entirely 
unknown  to  the  person  suing  for  the  divorce  ;  if  it  has  supervened 
after  the  marriage,  this  is  no  ground  for  a  suit.  The  nature  of  the 
impediment  is  to  be  determined  by  private  medical  opinions  or  affida¬ 
vits,  based  on  an  examination  of  both  parties.  There  is  one  remarkable 
circumstance  with  respect  of  these  cases,  namely,  that  in  nearly  all  of 
them,  the  suit  is  by  the  woman  against  the  man  ;  although  there  is  no 
reason  whatever  to  suppose  that  impotency  and  sexual  malformation 
are  more  common  in  males  than  malformation  and  sterility  in  females. 
We  rarely  hear  of  a  husband  instituting  a  suit  of  divorce  on  the  ground 
of  sterility  (incapacity  of  procreation)  in  the  wife  ;  and  in  most  in¬ 
stances  the  wife  promotes  the  suit  on  the  ground  of  impotency  or 
incapacity  of  intercourse  in  the  husband.  The  difficulty  of  establish¬ 
ing  incapacity  in  a  woman,  and  the  facility  of  proving  impotency  from 
physical  causes  in  a  man,  may  possibly  account  for  this  difference. 

The  following  case  is  reported  (Eulenberg’s  Vierteljahrsschr., 
1872,  1,  90).  The  malformation  there  described,  which  led  to  a  suit 
of  nullity,  promoted  by  the  husband  against  the  wife,  is  probably  not 
unfrequent  among  reputed  females.  If  not  detected  at  birth  it  may  be 
detected  at  the  age  of  puberty,  and  the  unfortunate  consequences  of  a 
matrimonial  alliance  prevented. 

The  plaintiff  K.  alleged  that  his  wife  was  incapacitated  for  sexual  intercourse, 
and  demanded  a  separation  from  her.  An  examination  of  husband  and  wife  was 
ordered.  The  husband,  set.  29,  admitted  that  for  the  first  quarter  of  a  year  after 
his  marriage  he  had  made  no  attempt  to  have  connection  with  his  wife,  but 
after  this  time,  on  making  the  attempt,  he  found  it  to  be  impossible.  He  deposed 
that  about  eight  days  before  his  marriage  he  had  sustained  a  serious  injury  to  his 
genitals  from  the  bite  of  a  horse,  and  had  been  eleven  weeks  under  medical  treat¬ 
ment.  Soon  after  his  recovery,  on  attempting  intercourse,  he  had  reason  to 
believe  that  his  wife  was  differently  constructed  from  other  women.  An  exam¬ 
ination  of  the  husband  showed  that  there  was  no  deficiency  or  defect  on  his  part. 
The  wife,  set  26,  was  a  healthy-looking  person.  Her  voice  was  rough,  like  that 
of  a  man,  with  shrill  tones  resembling  those  of  a  boy  at  puberty.  The  pomum 
Ad  ami  (larynx)  projected  as  in  a  man.  *  There  was  no  appearance  of  breasts  ; 
the  face  was  not  hairy.  There  were  some  stiff  hairs  on  the  upper  lip  and  chin. 
The  pelvis  was  that  of  a  male.  There  was  a  penis  about  one  inch  and  a  half 
long  and  one  inch  in  diameter,  with  prepuce  and  glans,  but  no  perforation  for  the 
passage  of  urine,  This  was  below  and  behind  the  root  of  the  organ  ( hypospadias , 
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p.  24  ante).  There  were  projecting  labia,  with  a  deep  fissure  between,  in  the  situa¬ 
tion  of  the  vagina,  about  two  inches  in  depth,  and  getting  narrower  as  it  pro¬ 
ceeded  backwards.  No  uterus  could  be  felt.  In  one  labium  there  was  a  per¬ 
fectly  wTell-formed  testicle.  The  other  contained  none,  but  a  testicle  of  smaller 
size  was  found  in  the  inguinal  canal. 

Ettmiiller  informed  the  wife  that  there  was  more  of  the  male  than  the  female 
sex  about  her.  She  said  she  was  well  aware  that  she  was  not  like  other  women. 
Her  parents  had  concealed  her  condition  from  her,  and  had  never  consulted  a 
medical  man.  She  admitted  she  had  never  menstruated,  and  had  not  had  any 
mucous  discharges  from  the  vagina.  She  had  experienced  but  little  sexual 
feeling,  never  towards  men,  but  more  towards  women.  She  regretted  her  condi¬ 
tion,  and  agreed  to  a  separation  from  her  husband.  Ettmiiller  summed  up  his 
report  by  stating  that  the  wife  was  an  hermaphrodite,  with  more  of  the  male 
than  female  development,  that  she  was  incapacitated  for  sexual  intercourse  as  a 
woman,  that  the  sexual  defect  was  congenital,  i.e.,  existing  before  the  marriage, 
and  that  the  defect  was  incurable.  The  marriage  was  declared  void,  and  the 
wife  was  ordered  to  put  on  the  clothes  of  a  man. 

Suits  of  this  kind  are  sometimes  instituted  many  months  and 
years  after  the  union  of  the  persons,  and  it  is  pretty  certain  that  the 
case  is  started  from,  and  often  depends  upon,  some  other  cause,  which 
the  law  would  not  recognise  as  sufficient  of  itself,  while  it  would  admit 
the  plea  of  impotency.  These  suits,  after  protracted  cohabitation, 
are  always  regarded  with  great  suspicion.  In  one  of  these  cases 
{Castleden  v.  Castleden,  1861,  9  H.  L.  C.  186)  which  came  before  the 
Divorce  Court  in  1860,  the  wife  required  a  declaration  of  nullity  of 
marriage  on  the  ground  of  her  husband’s  impotency.  The  parties 
were  married  in  1854,  and  cohabited  until  1858.  Of  the  three  judges 
two  were  adverse  to  the  petitioner’s  claim,  and  this  was  rejected.  In 
Marshall  v.  Marshall,  which  came  before  the  Court  for  Divorce  in  1864, 
the  wife  petitioned  for  a  decree  of  nullity  of  marriage  on  the  ground 
of  the  impotency  of  the  husband  ;  the  judge  said  that  he  was  not 
satisfied  that  the  petitioner’s  case  was  established.  He  would,  how¬ 
ever,  suspend  his  decree,  and  intimated  his  opinion  that  the  petitioner 
ought  for  the  present  to  return  to  cohabitation.  If  she  refused,  he 
would  make  an  order  to  compel  her  to  return  ;  or,  if  she  wished  to 
appeal,  he  would  formally  dismiss  the  petition. 

Dr.  Stevenson  was  once  consulted  by  a  husband  who  sought  a 
divorce  from  his  wife  on  the  ground  of  her  alleged  inability  to  afford 
sexual  intercourse. 

When  he  married  her  she  was  a  widow,  and  had  borne  several  children  to  her 
first  husband.  Her  last  confinement  was  a  bad  one,  and  the  right  thigh  was 
firmly  anchylosed  at  the  hip- joint  in  such  a  position  that  the  limb  projected 
forward  and  to  the  left.  The  husband  alleged  that  he  was  unable  to  have  inter- 
caurse  with  his  wife  in  any  position.  This  seemed  improbable  ;  and  obviously 
the  woman,  set  42,  was  not  necessarily  sterile. 

In  the  case  of  Harris  v.  Harris,  tried  a  few  years  ago,  a  suit  for 
nullity  of  marriage,  there  was  anchylosis  of  both  hip- joints  in  the  wife. 
Nevertheless,  there  was  abundant  evidence  that  there  had  been  repeated 
sexual  intercourse  from  behind  (more  feriarum). 

The  following  case,  which  came  before  the  Divorce  Court  in  1868, 
involved  the  novel  question  whether  these  suits  of  nullity  were  re- 
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stricted  to  the  husband  and  wife  during  life,  or  whether  third  parties 
could  intervene  to  promote  them  for  their  own  interest  after  the  death 
of  either. 

The  plaintiff  claimed  a  right  to  administer  the  estate  of  his  deceased  wife 
who  had  died  intestate.  He  made  the  claim  as  her  lawful  husband.  The  next- 
of-kin  of  the  wife,  who  were  “the  defendants  in  the  case,  contended  that,  by  reason 
of  physical  incapacity,  the  marriage  with  the  intestate  was  void,  and  he  was  not 
the  lawful  husband.  He  therefore  had  no  legal  right  to  claim  administration. 

Sir  J.  Wilde  said— 

A  distinction  must  be  made  between  void  and  voidable.  In  cases  of 
physical  incapacity  the  marriage  is  not  void,  but  voidable  under  certain 
conditions.  Thus  the  party  complaining  must  be  sincere  on  the  ground  on 
which  he  is  asking  relief.  There  must  be  no  unreasonable  delay,  and  the 
physical  defect  must  be  incurable.  This  matter  of  incapacity  ought  to  be  raised 
only  by  the  person  who  suffers  any  injury  from  it,  and  who  elects  to  make  it  a 
ground  for  asking  that  the  contract  of  marriage  should  be  annulled.  Such  a  ques¬ 
tion  can  only  be  discussed  and  adjudicated  in  the  lifetime  of  the  parties.  It  is  a 
matter  of  personal  complaint  only,  and  has  always  been  dealt  with  as  such. 
In  this  suit  the  rights  of  third  parties  had  been  introduced.  The  question 
whether  two  persons  are  married  or  not  may  arise  on  a  variety  of  occasions,  and 
be  raised  by  third  persons,  as  creditors  or  otherwise.  Now  if  the  parties  them¬ 
selves  are  content  with  the  consortium  vitce,  and  prefer  to  maintain  the  bond  of 
matrimony  intact,  would  it  not  be  almost  intolerable  that  a  third  person 
should  have  a  right  to  insist  upon  an  inquiry  into  the  nature  of  their  cohabitation 
and  the  revelation  of  their  physical  defects  ?  The  ground  of  nullity  must  there¬ 
fore  be  confined  to  a  suit  brought  by  one  of  the  parties  to  the  marriage  in  the 
Matrimonial  Court. 

He  pronounced  the  contention  of  the  defendants  to  have  wholly 
failed,  and  gave  judgment  for  the  plaintiff,  the  husband,  whereby, 
notwithstanding  physical  incapacity,  he  was  constituted  administrator 
to  his  deceased  wife’s  estate. 

Either  a  husband  or  wife  may  petition  the  court  as  soon  as  either 
spouse  discovers  that  the  other  is  incapable  of  sexual  intercourse  ; 
the  three  years’  cohabitation  as  a  condition  precedent  to  a  decree  of 
nullity  no  longer  exists. 

Medical  Evidence — Note  by  Cotes  P reedy. — The  doctor  is  a  frequent 
witness  in  the  Divorce  Division  of  the  High  Court.  He  is  called  to 
speak  as  to  the  character  of  injuries  upon  which  a  wife  may  be  relying 
in  order  to  substantiate  her  charge  of  cruelty.  The  effect  of  a  husband’s 
conduct  (not  physical  cruelty)  upon  the  health  of  the  wife  and  the 
probable  consequences  if  it  is  continued  is  almost  daily  considered  by 
both  the  family  physician  and  the  specialist.  Before  venturing  to 
testify  as  to  the  presence,  or  absence,  of  venereal  disease,  it  behoves  a 
medical  witness  to  come  prepared  to  show  that  he  has  approached  and 
dealt  with  the  case  in  a  scientific  manner — for  instance,  has  made  use 
of  the  microscope  in  cases  of  gonorrhoea.  Very  recently  the  question 
as  to  whether  a  husband  had  had  syphilis  or  not  came  before  the  court 
and  medical  witnesses  were  called  by  both  sides.  Dr.  H.  W.  Bayly, 
of  the  Lock  Hospital,  was  one  of  the  experts  that  gave  evidence,  and 
based  his  opinion  on  the  results  obtained  by  the  Wassermann  reaction. 
m.j. — VOL.  II.  6 
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The  ultimate  decision  arrived  at  by  the  court  was  probably  due  to  his 
scientific  testimony.  So  important  is  medical  testimony  in  nullity 
suits  that  an  order  for  the  appointment  of  two  medical  inspectors 
must  be  obtained  from  a  Registrar  of  the  Divorce  Division  when  a 
suit  is  ready  to  be  set  down.  The  inspectors,  who  are  previously 
sworn,  make  a  report  to  the  Registrar  after  examination  of  the  parties. 
Either  side  can  obtain  a  copy  of  the  report.  As  will  be  seen  from  the 
cases  referred  to  below,  the  refusal  of  a  respondent  in  a  nullity  suit  to 
be  examined  does  not  prevent  the  suit  proceeding.  Rarely  a  nullity 
suit  is  contested,  but  if  so,  there  may  be  medical  evidence  in  addition 
to  the  inspectors  who  have  to  give  evidence  in  support  of  their  report. 
Medical  men  are  frequently  called  to  give  evidence  as  to  the  virginity 
or  not  of  a  female  co-respondent.  The  presence  of  a  hymen  is  generally 
received  by  the  court  as  sufficient  evidence  of  the  accused  being  a 
virgo  intact  a. 

About  a  year  ago,  the  wife  of  a  publican  brought  a  suit  for  divorce  against 
her  husband,  a  barmaid  being  associated  with  the  respondent  in  the  charge  of 
adultery.  The  suit  was  strenuously  defended.  Two  medical  men  gave  it  as 
their  opinion,  without  any  reasons,  that  the  barmaid  was  a  virgo  Intacta.  The 
counsel  for  the  wife,  either  through  ignorance  or  caution,  did  not  cross-examine 
the  witnesses  as  to  the  signs  of  virginity,  but  the  husband’s  counsel  in  re-exam¬ 
ination,  doubtless  feeling  absolutely  safe,  hazarded  to  one  of  the  doctors  the 
question,  “  In  what  condition  was  the  hymen  ?  ”  “I  did  not  see  any  hymen,” 
was  the  reply,  which  considerably  astonished  the  counsel.  The  judge,  a  man 
of  large  experience,  pursued  the  point  to  such  an  extent,  that  on  the  following 
day  the  husband  did  not  contest  the  allegation  of  adultery  any  further. 

A  more  striking  illustration  of  “  let  well  alone  ”  can  hardly  be 
conceived.  Medical  men  should  be  on  their  guard  to  see  that  when  a 
female  is  examined  for  such  a  purpose  there  is  no  juggling  of  the 
identity  of  the  "person  to  be  examined  and  the  person  actually  inspected. 

The  following  selection  of  cases  are  taken  from  Ray  den’s  “  Practice 
and  Law  in  the  Divorce  Division  ”  :  — 

(a)  Decrees  Granted. — D.  v.  A.  {otherwise  D.),  1  Rob.  Ecc.  279. — 
Where  wife  had  no  uterus,  the  vagina  forming  a  cut  de  sac — complete 
coitus  being  impossible. 

W.  v.  H.  (< otherwise  W .),  1861,  2  Sw.  &  Tr.  240. — Consummation 
impossible  owing  to  congenital  malformation  of  wife,  which  was  only 
removable  at  considerable  risk  to  her. 

G.  (< otherwise  T.)  v.  T .,  1854,  1  Ecc.  &  Ad.  389. — Parties  separated 
at  end  of  three  months.  Wife  had  imperfect  signs  of  virginity  or  of 
connection,  husband  believed  to  be  incurably  impotent. 

G.  v.  G.,  1871,  2  P.  &  D.  287. — A  wife  of  middle  age  had  success¬ 
fully  resisted  husband  for  about  three  years — no  malformation,  but 
refused  to  submit  to  remedies  owing  to  dangerous  nature. 

P.  v.  L.  {otherwise  P.),  1873,  3  P.  D.  at  foot  of  p.  73. — Wife  aged 
eighteen  and  hysterical.  Struck  husband  when  attempts  were  made. 
Threats  to  commit  suicide.  Said  she  had  no  sexual  desire  and  refused 
remedies. 

H.  v.  P.  ( otherwise  H.),  1873,  3  P.  &  D.  126. — After  three  years’ 
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cohabitation,  husband’s  attempt  excited  hysteria.  Wife  refused 
examination. 

L.  v.  L.  ( otherwise  W.),  1882,  7  P.  D.  16. — Wife  aged  twenty-three, 
with  vaginismus,  slept  on  occasions  with  husband  for  three  years. 
Slightly  dangerous  operation  refused. 

F.  v.  P.  ( otherwise  F.),  1896,  75  L.  T.  192. — Respondent  a  widow, 
not  a  virgin,  without  children.  Slept  with  second  husband  five 
months.  Non-consummation  admitted.  Decree  granted  on  ground 
of  “  latent  incapacity  arising  from  hysteria.” 

E.  v.  E.  ( otherwise  T.),  1900,  50  W.  R.  607. — Full  intercourse 
resisted  by  wife  for  six  months.  Inspection  refused. 

B.  ( otherwise  H.)  v.  B.,  1901,  P.  39. — Eight  months  after  the 
marriage  separate  beds  against  wish  of  wife.  Subsequent  attempts  in 
same  bed.  Wife  unwillingly  executed  deed  of  separation.  Husband 
refused  examination. 

B.  ( otherwise  K .)  v.  R.  1907,  24  T.  L.  R.  65. — Before  marriage,  wife 
seduced  by  another  man.  Husband  admitted  impotence. 

S.  v.  S.,  {otherwise  M.)  1908,  24  T.  L.  R.  253.— Wife  refused.  No 
attempt  by  husband.  Examination  refused. 

J.  ( otherwise  K .)  v.  J.,  1918,  24  T.  L.  R.  622. — Where  husband 
refused  to  give  up  habit  of  self -abuse  and  left  wife. 

L.  (< otherwise  B.)  v.  B.,  1895,  P.  274. — Wife  delayed  bringing  suit 
for  seven  years. 

S  v.  B.,  (othenvise  S.)  1905,  21  T.  L.  R.  219. — Decree  granted 
seventeen  years  after  marriage. 

(b)  Decrees  Refused. — U.  ( otherwise  J.)  v.  J.,  1867,  l  P.  &  D. 
460. — Assertion  of  wife  not  accepted  by  court.  Medical  evidence 
uncertain.  Denial  by  husband. 

S.  v.  A.,  (< otherwise  S.)  1878,  3  P.  D.  72. — Husband  and  wife  had 
lived  together  nine  years,  but  court  was  not  satisfied  as  to  husband’s 
attempts. 

8.  (< otherwise  E.)  v.  E 1863 ,  3  Sw.  &Tr.,  240. — Permanent  incapa¬ 
city  not  assumed  by  court.  Two  attempts  during  three  months’ 
cohabitation,  unsuccessful  owing  to  husband’s  habit  of  self-abuse, 
probably  curable.  Wife’s  health  affected. 

j  [See  also  for  material  for  cross  examination  : — 

1.  On  the  presence,  absence,  and  character  of  the  hymen.  Von 

Hofmann’s  Atlas  of  Legal  Medicine,  E.  Tr.,  Saunders,  1898. 

Figs.  8  to  62.  Vibert,  Medicine  Legale,  Paris,  1911,  pp. 

365-381.  Figs.  25-34. 

2.  On  nullity  and  impotence.  Geary,  Marriage.  A.  &  T.  Black, 

1892.  Ch.  v.  passim.  3  Casper,  E.  Tr.,  p.  238  ff.] 


SUB-SECTION  F.— LEGITIMACY  AND  PATERNITY  ; 
LEGAL  PRESUMPTION  OF  LEGITIMACY 

Every  child  born  either  in  lawful  matrimony,  or  within  a  period 
after  the  death  of  the  husband  in  accordance  with  the  natural  duration 
of  gestation,  is  considered  by  the  English  law  to  be  the  child  of  the 
husband,  unless  the  contrary  be  made  clearly  to  appear  by  medical 
or  moral  evidence,  or  by  both  combined.  It  is  only  in  reference  to 
medical  evidence  that  the  subject  of  Legitimacy  can  here  be  considered ; 
but  it  is  extremely  rare  to  find  a  case  of  this  kind  determined  by 
medical  evidence  alone.  There  are  generally  circumstances  which 
show  that  a  child  whose  legitimacy  is  disputed,  is  the  offspring  of 
adultery,  while  the  medical  facts  may  be  perfectly  reconcilable  with 
the  supposition  that  the  claimant  is  the  child  of  the  husband.  These 
cases,  therefore,  have  been  repeatedly  decided  from  moral  evidence 
alone — the  medical  evidence  respecting  the  period  of  gestation  or 
physical  capacity  in  the  parties  leaving  the  matter  in  doubt.  The 
common  law  of  this  country  was,  according  to  Lord  Coke,  to  the  effect, 
that  if  a  child  was  born  during  marriage,  the  husband  being  within 
the  four  seas  of  the  realm  (infra  quatuor  maria),  and  no  physical  impos¬ 
sibility  being  proved,  the  child  was  legitimate.  Access  was  presumed 
unless  he  could  prove  that  he  was  “  extra  quatuor  maria  ”  for  above 
nine  months  previous  to  the  birth  (Blackstone).  But  the  present 
state  of  the  English  law  on  the  subject  appears  to  be  this.  A  child 
born  during  marriage  is  deemed  illegitimate  when,  by  good  medical 
or  other  evidence,  it  is  proved  that  it  was  impossible  for  the  husband  to 
be  the  father — whether  from  his  being  under  the  age  of  puberty,  from 
his  labouring  under  physical  incapacity  as  a  result  of  age  or  natural 
infirmity,  or  from  the  length  of  time  which  may  have  elapsed  since  he 
could  have  had  intercourse,  whether  by  reason  of  absence  or  death. 
With  proof  of  non-access  or  immorality  on  the  part  of  the  mother,  so 
important  on  these  occasions,  a  medical  witness  is  not  in  the  least 
concerned.  In  a  case  of  voluntary  separation  of  husband  and  wife, 
which  the  law  does  not  recognise,  the  children  born  are  the  children 
of  the  husband,  unless  non-access  can  be  clearly  proved. 

In  a  case  before  Kindersley,  V.-C.  ( Atchley  v.  Sprigg,  33  Law  Jour.,  Chan., 
p.  345),  it  was  proved  that  husband  and  wife  had  lived  together  nine  years  without 
having  had  a  child,  and  that  they  then  separated,  and  did  not  live  together  again. 
Ten  years  after  the  separation,  and  while  the  wife  was  in  the  habit  of  com¬ 
mitting  adultery  with  another  man,  a  child  was  born.  This  child  was  treated 
by  the  paramour  as  his  own,  was  called  by  his  surname,  and  was  brought  up  by 
him.  Its  legitimacy  was  contested,  and  the  Vice-Chancellor  decided  that 
notwithstanding  the  possibility  of  access  on  the  part  of  the  husband,  the  child 
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was  illegitimate.  It  was  held  that  in  this  case  there  was  convincing  evidence  of 
illegitimacy,  although  access  was  possible. 

Another  case  decided  by  the  same  judge  (Plowes  v.  Bossey,  February, 
1862)  shows,  that  where  there  is  nothing  strongly  to  affect  the  char¬ 
acter  of  the  woman,  a  child  will  be  held  to  be  legitimate,  although  the 
opportunity  of  intercourse  may  have  been  of  the  slightest  possible 
description.  Mr.  Atkinson  has  favoured  the  editor  with  the  following 
note  and  references.  The  presumption  in  favour  of  the  legitimacy  of  a 
child  born  in  wedlock,  within  the  usual  period  of  gestation,  is  a  pre¬ 
sumption  which  may  be  rebutted  by  appropriate  evidence. 

In  a  suit  to  perpetuate  testimony,  Earl  Poulett,  who  died  in  1899,  deposed 
that  he  had  never  had  intercourse  with  his  wife  (who  less  than  six  months  after 
the  marriage  gave  birth  to  a  full-grown  child)  before  marriage  ;  that  soon  after  his 
marriage  his  wife  confessed  that  she  was  pregnant  by  another  man,  and  that 
thereupon  he  separated  from  his  wife,  and  never  acknow]edged  the  child  : — 
Held,  that  the  evidence  was  admissible  against  the  child’s  legitimacy  ( Poulett 
Peerage  Claim  [1903]  A.  C.  395,  H.  L.  (E)  ). 

The. adultery  of  the  wife,  although  throwing  the  greatest  doubt 
upon  the  paternity  of  the  child,  is  not  conclusive.  It  must  be  shown 
that  the  husband  could  not  have  had  access  which  might  result  in 
paternity  ;  otherwise  the  presumption  of  sexual  intercourse  between 
husband  and  wife,  and  consequently  of  legitimacy  of  the  child,  must 
prevail  ( Gordon  v.  Gordon  da  Granville  Gordon  [1903]  P.  141,  Jeune,  P.). 

In  some  instances,  the  law  assumes  without  medical  evidence  that 
the  offspring  is  illegitimate,  as  where  the  husband  and  wife  have  been 
legally  divorced  previous  to  the  nativity  “  a  vinculo  matrimonii .” 

There  is  a  peculiar  difference  in  relation  to  legitimacy,  between  the 
laws  of  England  and  Scotland.  A  child  born  of  parents  in  Scotland 
before  marriage  is  rendered  legitimate  by  their  subsequent  marriage. 
In  England  the  offspring  is  illegitimate,  whether  the  parents  marry  or 
not  after  its  birth  ;  but  under  the  Poor  Law  Act  (4  &  5  Will.  IV.), 
if  a  man  marry  a  single  woman  having  a  child  or  children  living,  of 
whom  possibly  he  is  not  the  father,  he  is  bound  to  maintain  them  as 
if  they  were  his  own,  and  born  after  marriage,  but  the  children 
are  not  legitimated  by  the  marriage.  In  the  case  of  Birtwhistle  v. 
Vardill  (7  Cl.  &  Fin.  895)  decided  on  appeal  by  the  House  of  Lords  in 
1840,  it  was  held  that  a  child  thus  legitimated  by  the  law  of  Scotland 
could  not  be  allowed  to  succeed  to  his  father  as  heir  to  real  estate  in 
England  (see  case  of  Dalhousie  v.  M’ Douall,  House  of  Lords,  1840). 
These  suits  are  chiefly  instituted  in  respect  to  the  right  of  succession 
to  real  estate  or  in  claims  for  peerages  ;  and  medical  evidence  is  then 
frequently  required  to  clear  up  the  case. 

From  what  has  been  stated,  it  will  be  perceived  that  the  English 
law  does  not  regard  the  date  of  conception ,  which  cannot  be  fixed,  but 
the  date  of  birth,  which  can  be  fixed.  It  appears  that,  hypothetically, 
a  child  born  after  the  death  of  the  wife,  provided  she  has  been  lawfully 
married,  is  legitimate,  although  the  marriage  is  legally  dissolved  by 
the  death.  Two  cases  are  quoted  in  which  living  children  were  born 
after  the  death  of  the  woman  ;  these  facts  are  of  especial  interest 
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in  relation  to  tenancy  by  courtesy.  Whether  the  birth  takes  place 
by  the  aid  of  art  through  the  outlet,  or  by  the  Caesarian  section,  the 
husband,  if  the  wife  be  at  the  time  dead,  cannot  legally  claim  the 
estate  ;  but  the  child  thus  born  out  of  marriage  is  legitimate,  and  if  it 
live  may,  on  attaining  its  majority,  take  the  estate  of  which  the  mother 
was  seised  (see  “  Caesarian  Extraction,”  infra).  The  fact  that  the 
English  law  disregards  the  time,  place,  or  date  of  conception  might 
therefore  give  rise  to  a  singular  question.  A  child  may  have  been 
conceived  before  the  marriage  of  the  parents,  and  be  brought  into  the 
world  by  the  Caesarian  operation  after  the  death  of  the  mother  :  hence 
it  would  neither  be  begotten  nor  born  in  wedlock,  and  yet,  according  to 
the  principles  of  the  English  law,  it  would  be  the  legitimate  offspring 
of  the  marriage. 

It  sometimes  happens  that  a  child  is  born  after  the  death  of  the 
husband.  Conception  is  assumed  to  have  taken  place  during  wedlock, 
and  although  the  child  is  not  born  in  wedlock,  the  presumption  is  in 
favour  of  legitimacy,  unless  non-access  or  physical  incapacity  be 
distinctly  proved.  Hence  conception  during  wedlock,  and  birth  after 
the  dissolution  of  the  marriage  by  death — or  conception  before  wedlock 
and  birth  during  that  state — or  conception  and  birth  during  lawful 
wedlock,  equally  create  a  presumption  in  favour  of  the  legitimacy  of 
offspring. 


MEDICAL  EVIDENCE  OF  LEGITIMACY 

The  medical  evidence,  then,  that  may  be  required  will  refer  to  the 
following  facts,  which  will  be  considered  in  order  : — 

Has  this  woman  had  a  child?  Supposititious 

If  so,  is  the  alleged  child  of  the  age  required  ?  )  children.” 

If  the  woman  has  had  a  child,  and  no  question  is  raised  regarding 
substitution,  its  legitimacy  must  depend  upon  : — 


On  the  part  of 
the  husband 


T.  Physical  competency. 

2.  Access  within  reasonable  time  involving — 

(a)  Natural  duration  of  pregnancy. 

(b)  Shortened  ,,  ,, 

(c)  Prolonged  ,,  „ 

Has  this  Woman  had  a  Child  at  all  ?— This  has  been  considered 
fully  on  pp.  66  et  seq.,  q.v.  The  only  point  that  requires  to  be  men¬ 
tioned  here  for  emphasis  is  that  if  the  child  has  survived  (which  it  has 
ex  hypothesi  of  legitimacy)  it  must  have  been  of  at  least  six  months’ 
intra-uterine  development,  and  therefore  the  marks  left  by  its  birth 
have  been  and  still  may  be  manifest.  The  woman  also  may  be  demon¬ 
strably  sterile  ( vide  p.  14  et  seq.,  also  Vol.  I.,  “  Consent  for  Examina¬ 
tion  ”). 

Is  the  Child  Produced  of  the  Age  Required  ? — If  only  a  medical 
practitioner  be  on  his  guard  when  called  to  a  case  of  labour  in  a  hurry 
by  persons  who  have  not  previously  engaged  him,  a  mistake  of  this 
kind  is  not  easy. 
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A  woman  may  substitute  the  living  child  of  another  woman  for  a 
dead  child  of  which  she  herself  has  been  delivered,  or  for  a  mole  which 
may  have  passed  from  her.  So,  again,  a  male  may  be  substituted  for 
a  female  child,  and  vice  versa.  The  practising  of  a  fraud  of  this  nature 
may  seriously  affect  the  rights  of  inheritance  of  parties  ;  but  it  cannot 
be  accomplished  without  great  dexterity  and  cunning,  or  without  the 
co-operation  of  several  accomplices.  One  instance  occurred  at  Chelsea, 
in  1842,  where  the  fraud  was  brought  to  light  by  the  death  of  the 
supposititious  child.  The  calling  in  of  a  professional  man  would  lead 
to  discovery,  when  the  question  was  simply  whether  the  delivery  had 
or  had  not  taken  place  ;  but  if  it  is  alleged  that  one  living  child  has 
been  substituted  for  another,  the  proof  of  this  can  depend  on  medical 
evidence  only  when  the  age  of  the  supposititious  child  does  not  happen 
to  correspond  to  the  date  of  the  pretended  delivery  (vide  “  Age  ”). 
The  legitimacy  of  the  claimant  of  the  Douglas  Peerage  was  disputed  on 
this  ground,  but  apparently  without  foundation  (see  “  Paternity  ”). 
An  instance  of  this  description  will  be  found  in  Henke’s  Zeitschr.  der 
S.A.,  1845,  2,  172)  ;  and  a  trial  has  taken  place  in  England,  involving 
the  alleged  substitution  of  a  child,  but  requiring  no  medical  evidence 
for  its  elucidation  ( Day  v.  Day,  Leicester  Lent  Ass.,  1845).  In  another 
case  it  was  proved  that  a  woman  had  substituted  a  doll  for  the  dead 
body  of  a  child  of  which  she  pretended  she  had  been  delivered.  In  a 
case  mentioned  by  Chevers, 

One  Mussamat  Janoo,  a  midwife  of  Hissar,  being  employed  to  attend  a 
woman  in  her  confinement,  persuaded  her  that  the  child  of  which  she  had  been 
delivered  was  a  monster  with  two  heads,  not  fit  to  be  looked  at  ;  and  she  after¬ 
wards  said  that  it  was  dead,  and  she  would  take  it  awray  and  bury  it.  She 
accordingly  went  away.  Next  morning,  her  services  being  required,  the  midwife 
was  sent  for,  but  she  excused  herself  from  going  under  the  pretence  that  she  had 
just  been  delivered  of  a  child.  This  improbable  story  excited  suspicion,  and  the 
police  were  called  in  ;  the  midwife  declared  that  the  child  was  her  own.  This 
she  also  maintained  at  the  trial.  It  appeared,  however,  from  the  evidence  of 
other  midwives  who  examined  her  shortly  after  the  discovery  of  the  child  in  her 
house,  and  also  from  the  deposition  of  the  civil-surgeon,  that  she  exhibited  no 
signs  of  recent  delivery.  Several  of  the  neighbours,  who  were  constantly  in  the 
habit  of  seeing  her,  deposed  that  the  had  not  exhibited  any  outward  signs  of 
pregnancy.  She  did  not  attempt  to  prove  how  she  had  disposed  of  the  body  of 
the  child,  which  she  alleged  had  died  immediately  after  its  birth.  This  was 
proved  to  be  a  false  statement  ;  she  had  taken  possession  of  the  child  of  which 
the  woman  whom  she  attended  had  been  delivered,  representing  it  as  her  own. 
She  was  convicted  (“Med.  Jurispr.  for  India,”  p.  512). 

It  is  obvious  that  it  can  only  be  by  the  coincidence  of  simultaneous 
delivery  of  another  woman  whose  pregnancy  is  unsuspected,  that  a 
trick  of  this  kind  can  be  successfully  practised.  In  all  cases  there 
must  be  a  feigning  of  recent  delivery,  which  a  medical  man  of  moderate 
acumen  would  be  able  to  detect  (vide  Sub-section  D.) 

Cases  involving  a  question  of  substitution  of  children  are  not  very 
common.  One  of  these  (Hutchins  v.  Hutchins)  was  heard  in  May,  1851  ; 
and  in  this  the  amount  of  ingenuity  required  to  perpetrate  the  fraud 
was  only  equalled  by  the  skill  with  which  the  facts  were  exposed. 
Other  cases  have  come  before  the  Courts. 


88 


LEGITIMACY— MEDICAL  EVIDENCE  IN 


In  R.  v.  Skepelhorne  and  wife  (C.  C.  C.,  February,  1870),  the  prisoners  were 
charged  with  conspiring  to  deceive  a  man  named  Ironside,  by  falsely  representing 
that  his  wife  had  given  birth  to  a  female  child.  Mrs.  Ironside,  the  wife,  was  in 
collusion  with  the  accused.  She  had  been  married  about  nine  months,  and  had 
given  her  husband  the  impression  that  she  was  pregnant.  In  conjunction  with 
the  prisoners  she  procured  the  child  of  another  woman,  and  this  woman  came 
forward  as  a  witness  at  the  trial.  A  woman  acting  as  nurse  was  also  examined, 
and  stated  that  she  had  procured  a  “sheep’s  pluck,”  which  was  subsequently 
treated  like  the  after-birth  on  the  night  of  the  pretended  delivery.  The  facts 
were  so  patent  that  medical  evidence  was  not  necessary  to  prove  that  Mrs. 
Ironside  had  not  been  delivered  of  a  child. 

A  medical  man  may  learn  from  this  case  that  the  marks  of  blood 
about  the  sheets  or  in  the  room,  or  the  alleged  burying  of  the  after¬ 
birth,  may  in  these  cases  admit  of  an  entirely  different  explanation. 
The  prisoners  were  convicted. 

A  somewhat  similar  case  was  tried  in  December,  1870  (B.  v. 
Mary  Hall,  C.  0.  C.). 

The  prisoner  had  here  conspired  with  a  woman  to  make  it  appear  that  she 
had  been  delivered  of  a  child.  The  nurse  hired  for  the  occasion  was  not  allowed 
to  be  present  during  the  alleged  delivery,  the  prisoner  acting  as  midwife.  When 
the  nurse  was  called  into  the  room,  she  was  shown  by  the  prisoner  the  usual 
marks  of  a  recent  delivery,  and  on  proceeding  to  wash  the  child,  she  found  that 
it  had  already  been  washed,  and  was  not  a  new-born  unwashed  child.  It  was 
then  proved  that  the  prisoner  had  on  the  day  of  the  pretended  delivery  procured 
the  child  of  another  woman  who  had  been  attended  by  a  medical  man,  and 
who  gave  confirmatory  evidence  on  this  point.  Farre  said  that  he  attended  the 
woman  after  the  alleged  birth,  and  from  what  he  saw  he  was  sure  that  she  had 
never  given  birth  to  a  child.  He  then  charged  her  and  the  prisoner  with  fraud. 
The  prisoner  was  convicted. 

In  this  case  it  will  be  perceived  that  the  prisoner  had  cunningly 
waited  until  she  could  procure  a  new-born  infant,  and  had  then  fixed 
the  false  delivery  for  the  same  day. 

These,  it  will  be  seen,  were  attempts  at  fraud,  easily  detected  and 
exposed  when  medical  men  were  called  in,  or  when  all  the  parties 
concerned  were  not  in  collusion. 

A  more  daring  attempt  of  this  kind  came  before  the  House  of 
Lords  in  1870,  in  reference  to  a  claim  for  the  earldom  of  Wicklow  ( The 
Wicklow  Peerage  case,  Com.  for  Privileges,  April  1,  1870). 

The  title  and  estates  of  the  Earl  of  Wicklow  passed  at  his  death  to  his  brother’s 
issue.  The  first  in  succession  was  George  Howard,  who  had  died  in  October, 
1864.  He  was  married,  in  February,  1863,  to  Ellen  Richardson,  the  daughter 
of  a  coachman.  In  default  of  issue  the  estates  devolved  on  his  brother  Charles, 
the  second  in  succession.  Ellen  Howard  (late  Richardson)  produced  a  male 
child,  who,  she  alleged,  was  born  on  May  16th,  1864,  and  this  child,  if  such  were 
the  case,  would  be  the  son  of  her  husband  George  Howard,  and  consequently 
the  rightful  Earl.  Mrs.  Howard  was  at  the  time  in  lodgings,  and  the  lodging- 
house  keepers,  Mr.  and  Mrs.  Bloor,  and  a  sister  of  the  latter,  one  Rosa  Day,  were 
the  principal  witnesses  in  favour  of  the  claimant.  Mrs.  Howard  was,  or  pro¬ 
fessed  to  bo,  taken  suddenly  ill  at  the  date  mentioned.  Mrs.  Bloor  went  for  a 
doctor,  who  was  not  at  home,  and  on  returning  he  was  told  that  Mrs.  Howard 
had  been  confined,  and  he  saw  an  infant  in  Rosa  Day’s  arms.  This  was  the 
whole  of  the  evidence  of  the  child’s  parentage.  The  Lord  Chancellor  observed 
that  the  evidence  was  given  by  the  witnesses  with  a  firmness  of  demeanour  and 
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an  absence  of  hesitation  which  would  have  commanded  credence,  unless  it  had 
been  contradicted  by  all  the  surrounding  circumstances.  Neither  medical  man 
nor  nurse  attended  Mrs.  Howard,  although  it  was  her  first  confinement,  and  the 
infant  would  have  been  a  seven-months’  child.  It  was  never  registered,  and 
never  baptized.  There  was  further  strong  evidence  that  she  had  not  borne  a 
child,  and  that  the  child  which  she  had  produced  as  her  own  was  obtained  by  her 
in  August,  1864,  from  a  girl  who  had  been  recently  delivered  in  a  workhouse. 
Mrs.  Howard  was  clearly  identified  as  the  person  who  had  taken  away  a  child 
from  the  workhouse  at  this  time.  Her  story  was  thus  proved  to  be  false.  The 
House  of  Lords  decided  against  the  claim,  and  came  to  the  conclusion  that  the 
witnesses  had  been  guilty  of  perjury. 

Fraud  may  be  fairly  suspected  in  cases  of  this  kind,  when  a  woman 
has  not  been  attended  by  a  medical  man,  and  when  there  is,  as  there 
always  must  be,  an  unexplained  mystery  about  the  surrounding 
circumstances.  A  medical  man  of  character  may  be  called  in  to 
attend  a  woman  some  time  after  an  alleged  delivery,  and  unless  he  is 
well  upon  his  guard,  his  name  and  reputation  may  be  used  as  a  shield 
to  cover  a  gross  imposture.  In  this  case  he  should  take  nothing  for 
granted  ;  but  should  firmly  insist  upon  having  a  knowledge  of  all  the 
facts,  and  see  all  the  parties  alleged  to  have  been  present  at  the  delivery. 
He  must  not  trust  to  the  appearances  of  blood  in  the  room,  or  the 
appearances  of  a  burnt  placenta,  for  these  conditions  may  be  easily 
imitated  by  an  artful  midwife. 

The  case  of  Gedney  v.  Smith  (Rolls  Court,  November,  1864)  is  in  this 
respect  instructive.  The  fraud  was  nearly  successful,  and  but  for  the 
dying  declaration  of  the  woman,  would  probably  have  wholly  escaped 
detection  and  exposure. 

The  plaintiff  claimed  to  be  the  only  child  of  Mr.  and  Mrs.  Gedney,  and  to  be 
entitled  to  property  under  a  marriage -settlement.  Mr.  and  Mrs.  Gedney  were 
married  in  May,  1851;  from  that  time  to  1854  there  was  no  issue,  although  it 
was  stated  there  had  been  several  miscarriages.  Mrs.  Gedney,  alleging  that  she 
was  pregnant  in  1853,  came  to  London,  and  took  lodgings  there  in  the  early  part 
of  1854.  On  February  10th  in  that  year  she  was  apparently  seized  with  the 
pains  of  labour,  and  sent  for  a  man,  calling  himself  Dr.  Goss,  who,  it  was  stated, 
delivered  her  of  a  female  child— the  plaintiff  in  this  case.  Mr.  Gedney  then 
came  up  to  London,  dismissed  Goss,  with  whom  he  was  dissatisfied,  and  consulted 
Farre.  The  substance  of  his  evidence  at  the  trial  was  that  he  was  called  in,  as  a 
perfect  stranger,  to  attend  Mrs.  Gedney  in  her  confinement  on  the  Tuesday,  the 
lady  having  been  confined  on  the  Friday  previously  ;  that  he  attended  her  from 
February  14th  to  March  7th  ;  that  it  was  an  ordinary  case  of  confinement — there 
was  nothing  unusual  in  the  mother  or  child  ;  that  the  child  looked  three  or  four 
days  old  when  he  first  saw  it  ;  that  he  had  no  doubt  he  pursued  the  same  mode  of 
attending  to  the  case  as  was  resorted  to  in  other  similar  cases,  such  as  putting 
his  hand  on  the  uterus,  abdomen,  etc. ;  that  it  was  not  possible  the  lady  could 
not  have  been  confined  at  all,  etc.  The  evidence  of  the  reputed  father,  Gedney, 
was  that  his  wife,  according  to  her  own  statement,  was  pregnant  in  1853,  and  in 
February,  1854,  she  came  to  London,  not  to  be  confined,  but  for  the  purpose  of 
procuring  medical  advice.  Ho  registered  the  child  and  treated  it  as  his  own  up 
to  the  time  of  his  wife’s  death  in  March,  1857,  and  it  was  not  until  then  that  he 
had  any  doubt  that  the  plaintiff  was  his  child.  On  the  part  of  the  defendant, 
it  was  alleged  that  Mrs.  Gedney  had  not  been  delivered  of  a  child.  Porter,  her 
physician,  who  examined  her  body  after  death,  deposed  to  this  effect  ;  and 
another  physician,  who  attended  her  for  venereal  disease  in  September,  1853, 
stated  that  he  did  not  believe  that  she  was  at  that  time  pregnant.  Three  of  the 
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female  servants  of  the  family,  who  were  much  about  her,  and  saw  her  undressed, 
deposed  that  when  she  left  for  London  in  February,  1854,  there  was  no  appear¬ 
ance  of  her  being  pregnant.  This  was  confirmed  by  the  lodging-house  keeper 
and  other  persons  who  had  full  opportunities  of  judging  of  her  condition.  It 
was  further  proved  that  Dr.  and  Mrs.  Goss  (the  latter  with  a  bundle  under  her 
cloak)  called  at  the  house  on  the  afternoon  of  the  day  on  which  Mrs.  Gedney 
was  said  to  have  been  confined,  and  that  they  were  alone  in  the  room  for  some 
hours  with  Mrs.  Gedney.  During  this  time  (from  4  to  11  p.m.)  no  nurse  was 
procured,  and  no  noise  of  a  child  was  heard  ;  but  various  articles  were  asked 
for,  and  on  the  landlady  entering  the  room  in  the  evening,  she  was  shown  a  baby ; 
but  it  had  no  redness  of  skin  about  it  like  new-born  children.  She  also  saw  some 
marks  of  blood,  etc.,  about  the  fireplace,  and  Goss  told  her  that  he  had  burnt 
the  after- birth.  It  was  further  shown  that  on  February  4th  (Mrs.  Gedney  was 
alleged  to  have  been  confined  on  the  10th),  a  woman  named  Lydia  Fletcher  was 
delivered  of  a  female  child  at  the  York  Road  Lying-in  Asylum  ;  and  that  on 
February  10th  a  gentleman  and  lady — afterwards  identified  as  Dr.  and  Mrs. 
Goss— had  called  at  the  hospital,  and  induced  Lydia  Fletcher  to  consent  to  give 
her  child  to  them  in  order  that  it  might  be  adopted  by  a  lady,  who  would  bring 
it  up  as  her  own. 

The  child  of  Fletcher  was  proved  to  have  been  remarkably  fair,  with  blue 
eyes,  and  this  corresponded  to  the  description  of  the  child  brought  to  the  lodgings 
on  February  10th.  There  was  a  total  absence  of  parental  likeness,  as  Mr.  and 
Mrs.  Gedney  were  dark.  To  support  further  the  defendant’s  case,  a  clergyman 
was  called,  who  swore  that  Mrs.  Gedney  voluntarily  confided  to  him  that  the 
plaintiff  was  a  supposititious  child,  which  she  had  adopted  in  order  to  recover  the 
affections  of  her  husband  by  appearing  to  have  become  a  mother.  This  statement 
was  borne  out  by  a  lady’s-maid  of  Mrs.  Gedney,  who  swore  that  her  mistress  had 
confided  to  her  the  whole  secret  of  the  deception  put  upon  her  husband  and 
family :  the  testimony  of  the  two  differing  mainly  in  the  fact  that  to  the  former 
Mrs.  Gedney  was  alleged  to  have  stated  she  had  been  confined  of  a  still-born  child, 
and  to  the  latter  that  she  had  never  been  confined  at  all.  Mrs.  Gedney  had  subse¬ 
quently,  it  was  alleged,  made  to  her  father,  on  her  death  bed,  a  confession  of  the 
whole  deception  ;  and  this  was  the  statement  which  came  to  the  knowledge  of 
Mr.  Gedney  on  the  day  of  his  wife’s  funeral,  and  first  raised  in  his  mind  a  doubt 
whether  the  plaintiff  was  his  own  child.  The  jury  returned  a  verdict  for  the 
defendants,  thus  denying  the  fact  of  the  plaintiff  being  the  child  of  Mr.  and 
Mrs.  Gedney. 

The  remarkable  part  of  this  case  is  that  the  fraud  had  nearly 
succeeded.  It  had  been  perpetrated  ten  years  before  the  trial,  and 
did  not  come  to  the  knowledge  of  the  husband  until  after  his  wife’s 
death.  Was  this  woman  delivered  of  a  child  at  all  ?  According  to 
Porter,  who  examined  her  body  after  death,  she  had  never  borne  a 
child.  The  reasons  for  this  opinion  are  not  given,  but  it  is  to  be  pre¬ 
sumed  that  he  found  the  uterine  organs  in  the  virgin  state.  Farre, 
who  was  called  in  to  attend  her  after  the  dismissal  of  Goss,  stated  that 
he  saw  her  every  day  for  the  first  week,  every  alternate  day  for  the 
second  week,  and  during  the  third  week  rather  oftener.  His  opinion 
was  that  she  had  certainly  been  delivered  of  a  child.  The  conflicting 
evidence  on  a  simple  matter  of  fact  in  this  case  points  to  the  necessity, 
on  the  part  of  a  practitioner,  of  making  accurate  notes  of  obstetric 
cases  which  come  before  him  in  a  mysterious  manner.  These  notes 
should  include,  not  only  the  medical  facts,  but  the  reasons  upon  which 
the  opinions  are  based. 

In  a  more  recent  case,  Meadows  readily  detected  the  imposture  by 
the  age  of  the  child,  and  the  absence  of  signs  of  recent  delivery. 
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Salisbury  v.  Rawson  (Queen’s  Bench  Division,  before  Mr.  Justice 
Hawkins,  May,  1895)  is  the  most  recent  case  of  an  attempt  to  force  a 
“  supposititious  child.”  The  case  was  remitted  from  the  Chancery 
Division  by  Mr.  Justice  North  to  try  if  an  alleged  posthumous  child 
was  the  daughter  of  Mrs.  Salisbury.  The  question  of  illegitimacy  in 
its  usual  sense  was  not  raised.  An  income  of  considerable  amount 
(£800  to  £1,500  a  year)  depended  on  the  verdict. 

Mrs.  Salisbury,  aet.  38,  had  had  several  miscarriages  and  expected  to  be  con¬ 
fined  in  April,  1895.  On  February  23rd,  1895,  she  was  alleged  to  have  been 
delivered  of  a  full-term  child  (female) !  She  had  previously  objected  to  espion¬ 
age  by  remainder-men.  Her  married  sister  was  alone  with  her  when  child  was 
alleged  to  be  born  [it  being  asserted  (1)  door  would  not  open  ;  (2)  bell  would  not 
ring  !  (3)  it  was  about  2-3  a.m.,  but  no  time-piece  was  in  room] — a  local  medical 
man  saw  her  16-18  hours  after  alleged  delivery  :  he  examined  neither  mother  nor 
child  (obstetrically) ;  he  appeared  satisfied  and  stated  the  child  was  full-time  ; 
some  days  later  she  refused  to  be  examined  by  him  (beyond  the  condition  of 
mamma4,  no  milk ) — she  did  not  nurse  child,  but  fed  it  on  condensed  milk  soon 
after  alleged  birth — when  she  went  into  widow’s  mourning,  she  was  not  measured 
by  her  dressmaker — she  denied  producing  an  abdominal  pad  and  calling  it  “the 
baby.”  The  child’s  birth  was  registered,  and  she  was  churched.  The  soiled 
linen  was  kept  in  room  for  four  days.  Several  women  had  noted  signs  of 
pregnancy  (size  and  symptoms),  but  she  was  never  medically  examined  as  to  her 
gravidity  before  the  alleged  birth. 

Dr.  Horrocks  was  called  as  an  expert  to  state  that  child’s  condition,  as  given 
by  witnesses,  showed  it  was  not  a  neonate. 

A  medical  man  gave  evidence  of  finding  Mr.  Salisbury  a  neonate  to  adopt 
on  the  day  of  the  alleged  birth.  .  It  was  the  female  child  of  a  single  woman, 
which  was  not  registered  in  its  native  district. 

Verdict  :  the  alleged  daughter  was  spurious. 

A  full  report  of  the  case  appeared  in  The  Times  newspaper,  May, 
1895. 

A  later  cause  celebre  of  this  class  comes  from  Germany,  where  in 
1913  Countess  KwiJecka  was  accused  of  having  put  forward  a  sup¬ 
posititious  heir.  The  editor  is  unable  to  obtain  a  copy  of  the  whole 
of  the  medical  evidence,  but  the  following  remarks  by  some  of  the 
experts  are  so  much  to  the  point  as  to  deserve  to  be  recorded  here. 

Dr.  Duerssen,  after  a  lengthy  statement  of  facts  and  theories,  declared  that 
he  believed  that  the  accused  coimtess  did  not  give  birth  to  a  child  in  1897. 

Professor  Freund,  gynaecologist,  on  the  contrary,  stated  that  one  could  not 
base  any  scientific  opinion  upon  mere  suppositions  ;  but  in  the  case’  on  trial 
there  had  been  altogether  too  much  conjecture  and  too  few  facts.  He  charac¬ 
terised  as  mere  suppositions  nearly  all  the  points  upon  which  Dr.  Duerssen  based 
his  opinion  that  the  countess  had  not  given  birth  at  the  time  stated.  He  said 
the  mental  condition  into  which  many  mothers  fell  after  childbirth  would  explain 
the  curious  attitude  of  the  countess  towards  an  experienced  physician. 

A  third  expert,  Dr.  Stormer,  said  that  from  a  medical  point  of  view  he  con¬ 
sidered  all  the  evidence  in  this  case  referring  to  the  childbirth  in  1897  as  abso¬ 
lutely  valueless  either  in  favour  of  or  against  the  accused.  Still,  he  thought 
there  was  an  unusual  accumulation  of  suspicious  circumstances. 

In  the  end  the  countess  was  acquitted. 

In  1916  the  editor  was  engaged  in  a  case  of  a  similar  nature  which 
was  of  interest  in  that  the  alleged  birth  took  place  when  the  mother 
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would  have  been  51  (the  case  had  reference  to  the  disposal  of  property 
on  the  death  of  the  mother  when  the  child  was  grown  up),  and  this  led 
the  editor  to  look  up  the  recorded  cases  of  parturition  at  advanced 
ages  and  led  him  to  make  the  statement  on  p.  19  that  there  is  no  case 
recorded  of  a  woman  becoming  a  mother  at  the  age  of  50  or  over 
which  will  bear  investigation  as  to  the  evidence  on  which  the  age  is 
founded.  This  statement  must  now  be  rescinded,  vide  p.  19. 

Physical  Competency  on  the  Part  of  the  Husband— This  has  already 

been  fully  considered  ( vide  “  Impotency,”  Sub-section  A).  It  calls  for 
no  further  remark  here  beyond  a  caution  as  to  cryptorchism,  q.v. 

Opportunities  of  Access  on  the  Part  of  the  Husband. — On  legal 

aspects  of  what  constitutes  access  nothing  more  than  has  been  said 
above  needs  to  be  inserted  here. 

For  medical  purposes  we  have  only  to  consider  the  duration  of 
natural  pregnancy.  (For  a  full  discussion  of  the  average  and  its  limits 
either  way  vide  above,  Sub-section  C,  pp.  32  to  61.)  Here  we  need  only 
state  that  the  period  of  gestation  is  not  fixed  by  law.  In  all  cases  of 
contested  legitimacy,  the  question  respecting  the  duration  of  gestation, 
when  it  arises,  is  left  entirely  open  by  the  English  law.  The  French 
law  allows  300  days,  and  the  Prussian  law  301  days  ;  but  no  period  has 
been  fixed  by  English  jurists  within  which,  or  beyond  which,  a  child, 
if  born  in  wedlock,  will  be  presumed  to  be  illegitimate.  The  decision  of 
a  court  of  law  would  be  founded  quoad  the  duration  of  pregnancy  on  the 
opinions  of  experts  selected  for  the  occasion,  and  each  case  would  be 
decided  on  its  own  merits.  Precedents  can  have  but  little  influence 
on  these  occasions,  because  a  court  may  think  fit  to  pronounce  illegiti¬ 
mate,  on  non-medical  grounds,  a  child  born  in  the  thirty-eighth  week  of 
gestation,  while  it  may  decide  that  another  was  legitimate  that  had 
been  born  in  the  forty- third  week.  By  some  law  authorities  forty 
weeks  (or  280  days),  and  by  others  forty-three  weeks  (or  301  days), 
have  been  taken  as  the  ultimum  tempus  pariendi  ;  but  as  the  period  of 
human  gestation  is  wholly  independent  of  any  legal  dictum,  it  is  not 
the  custom  of  courts  to  act  upon  this  as  a  rule.  Nevertheless,  it  is 
clear  in  some  extreme  cases  that  the  law  may  fairly  interpose,  and 
pronounce  for  a  reasonable  limit. 

The  editor  would  suggest  that  a  fixed  limit  would  save  litigants 
much  expense  and  witnesses  much  perjury.  The  limit  might  be  fixed 
more  liberally  than  by  the  French  and  German  laws,  and  might  be  made 
applicable  to  cases  of  contested  legitimacy  only. 

We  may  now  record  some  legal  trials  in  which  the  question  of  the 
duration  of  pregnancy  has  been  raised. 

In  the  case  of  Cotterall  v.  Cotterall  (Consistory  Court,  July,  1847),  a  child 
was  born  during  the  marriage,  and  the  husband  proceeded  against  the  wife 
for  a  divorce  on  the  ground  of  adultery.  The  main  proof  was  based  on  the  fact 
that  in  order  to  have  been  the  child  of  the  husband,  it  must  have  been  bcrn 
after  twelve  months'  gestation.  The  husband  left  his  wife  in  New  South  Wales, 
and  was  absent  for  that  period  of  time  without  possibility  of  access.  The 
judge  (Lushington),  without  entering  into  the  question  of  protracted  gestation, 
upon  proof  of  this  allegation,  at  once  pronounced  for  the  divorce. 
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Such  a  duration  of  pregnancy  is  not  supported  by  any  known  facts, 
and  is  altogether  opposed  to  medical  probability. 

In  an  affiliation  case  at  the  Thames  Police  Court  (October,  1857),  proof  was 
afforded  that  the  putative  father  had  been  absent  from  England  eleven  months 
and  six  days  before  the  child  was  born,  and  on  this  evidence  the  case  was  at 
once  dismissed.  A  husband  and  wife  had  parted  on  January  23rd,  1858,  the 
husband  going  to  the  West  Indies.  A  child  was  born  on  December  29th  following, 
i.e.,  339  days  (or  forty-eight  weeks  and  three  days)  from  the  time  at  which  the 
husband  parted  from  the  wife.  The  child  died,  and  a  claim  was  made  on  a 
life  insurance  society  for  a  sum  of  money  alleged  to  be  due  to  the  parents  on 
account  of  this  child.  The  society  refused  payment  on  the  ground  that  the 
child  was  illegitimate. 

The  author’s  opinion  was  adverse  to  the  claim  ;  the  length  of  the 
alleged  gestation,  and  the  state  of  the  child  when  born,  were  deemed 
sufficient  to  prove  that  it  was  not  the  child  of  the  husband. 

In  Anderton  v.  Gibbs  (1834),  it  was  decided  that  a  child  born  ten 
months  (or  about  forty-two  weeks)  after  intercourse  with  the  husband 
was  legitimate.  A  verdict  had  already  been  returned  establishing  the 
legitimacy  of  the  plaintiff  ;  and  an  attempt  was  now  made  to  set  this 
aside,  among  other  grounds  upon  the  plea  that  the  offspring  was 
illegitimate,  because  it  had  been  born  at  so  long  a  period  after  possible 
access.  It  appeared  that  the  mother  of  the  plaintiff,  for  some  time 
before  and  at  the  period  of  the  birth,  had  been  living  in  adulterous 
intercourse.  The  legitimacy  of  the  plaintiff  was  established.  From 
this  case  it  will  be  seen  that  a  child  may  be  affiliated  on  the  husband, 
although  the  wife  may  be  living  at  the  same  time  in  adulterous  inter¬ 
course  with  another  person. 

Few  trials  in  relation  to  legitimacy  have  excited  more  attention 
among  jurists  than  the  Gardner  Peerage  case,  which  came  before  the 
House  of  Lords  in  1825.  A  full  account  of  the  medical  evidence  was 
published  by  Lyall  (“  Med.  Evid.  in  Gardner  Peerage  Case,”  1827). 

Alan  Legge  Gardner,  the  son  of  Lord  Gardner  by  his  second  wife,  petitioned 
to  have  his  name  inscribed  as  a  peer  on  the  Parliament  Roll.  The  peerage  was, 
however,  claimed  by  another  person,  Henry  Fenton  Jadis,  alias  Gardner,  who 
alleged  that  he  was  the  son  of  Lord  Gardner  by  his  first  and  subsequently  divorced 
wife.  It  was  contended  that  the  latter  son  was  illegitimate  ;  and  in  order  to 
establish  this  point,  the  evidence  adduced  was  partly  medical  and  partly  moral. 
Lady  Gardner,  the  mother  of  the  alleged  illegitimate  child,  parted  from  her 
husband,  on  board  of  his  ship,  on  January  30th,  1 802.  Lord  Gardner  went  to  the 
West  Indies,  and  did  not  again  see  his  wife  until  July  11th  following.  The  child 
whose  legitimacy  was  disputed  was  born  December  8th  of  that  year.  There¬ 
fore  the  plain  medical  question,  taking  the  extreme  view,  was  whether  a  child 
born  311  days  (forty -four  weeks  and  three  days,  from  January  to  December)  or 
150  days  (twenty -one  weeks  and  three  days  from  July  to  December)  after  possible 
intercourse  could  be  the  child  of  the  husband,  Lord  Gardner.  If  these  questions 
were  answered  in  the  affirmative,  then  it  followed  that  this  must  have  been 
either  a  premature  or  a  protracted  birth.  There  was  no  pretence  that  it  was  a 
premature  case,  the  child  having  been  mature  when  born.  The  question  then  was 
reduced  to  this — Was  this  alleged  protracted  gestation  of  31 1  days  consistent  with 
medical  experience  ?  The  principal  obstetric  practitioners  in  the  kingdom  were 
examined  on  this  point.  Their  evidence  was  conflicting,  but  a  majority  con¬ 
curred  in  the  opinion  that  natural  gestation  might  be  protracted  to  a  period 
which  would  certainly  cover  the  birth  of  the  alleged  illegitimate  child,  On  the 
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moral  side  of  the  question,  it  was  clearly  proved  that  Lady  Gardner,  after  the 
departure  of  her  husband,  was  living  in  open  adulterous  intercourse  with  a  Mr. 
Jadis ;  and  on  this  ground  Lord  Gardner  obtained  a  divorce  from  her  after  his 
return.  He  subsequently  married  a  second  wife,  by  whom  he  had  the  claimant, 
Alan  Legge  Gardner.  It  was  contended  that  the  other  claimant  was  really  the 
son  of  Lady  Gardner  by  Mr.  Jadis.  The  decision  of  the  House  was  that  this 
claimant  was  illegitimate,  and  that  the  title  should  descend  to  the  son  of  the 
second  Lady  Gardner. 

The  decision  appears  to  have  been  chiefly  based  on  moral  circum¬ 
stances  :  for  had  not  the  first  Lady  Gardner  been  living  in  adultery  at 
the  time  of  her  husband’s  departure,  it  is  highly  probable,  from  the 
medical  evidence  bearing  strongly  that  way,  that  the  legitimacy  of  the 
child  would  have  been  admitted.  Again,  supposing  the  child  had 
been  born  two  or  three  weeks  earlier,  the  question  would  have  resolved 
itself  into  this  : — Who  had  begotten  the  child — the  husband  or  the 
adulterer  ?  This  could  not  have  been  decided,  and  then  probably, 
as  in  the  more  recent  case  of  Anderton  v.  Gibbs,  the  rule  of  law  would 
have  pronounced  the  husband  to  have  been  the  father.  Morally 
speaking,  the  decision  could  not  be  impugned,  but  medically  speaking 
it  assumed  that  gestation  could  never  be  protracted  to  the  311th  day 
after  probable  intercourse.  Considering  that  conception  is  not 
necessarily  the  immediate  result  of  intercourse  (vide,  p.  14),  and  that 
we  have  no  data  for  fixing  the  precise  time  of  its  occurrence,  this  decision 
could  hardly  be  supported  on  medical  grounds.  We  should  not  be 
justified  in  affirming  that  every  child  born  forty-four  weeks  and  three 
days  after  the  opportunity  of  intercourse  with  the  husband  was  ex 
necessitate  rei  an  illegitimate  child.  Of  the  seventeen  medical  experts 
examined  on  this  occasion,  five  supported  the  opinion  that  the  duration 
of  human  pregnancy  was  limited  to  about  nine  calendar  months,  i.e., 
from  thirty-nine  to  forty  weeks,  or  from  273  to  280  days — or,  strictly 
speaking,  from  270  to  280  days  ;  one  of  the  witnesses,  indeed,  said 
from  265  to  280  days.  These  witnesses,  of  course,  gave  a  negative 
to  the  possibility  that  Henry  Fenton  Jadis,  alias  Gardner,  could  have 
been  the  product  of  311  days’  gestation.  On  the  other  side,  of  twelve 
medical  men  who  seemed  to  agree  respecting  the  above-mentioned 
period  as  the  natural  term  of  gestation,  the  greater  number  maintained 
the  possibility  of  pregnancy  being  protracted  to  nine  and  a  half,  ten, 
or  even  eleven  calendar  months,  and  of  course  to  311  days — the  alleged 
term  of  gestation  at  which  the  counter-claimant  was  born — and  they 
thus  admitted  the  possibility  that  H.  F.  Jadis,  alias  Gardner,  might  be 
a  ten-and-a-half-months  child  (Lyall’s  “  Med.  Evid.  on  the  Duration 
of  Pregnancy,”  p.  8). 

In  a  well-marked  instance  of  gestation  from  a  single  intercourse, 
noticed  by  Reid,  the  interval  was  293  days  ;  and  by  referring  to  the 
case  of  Rigby  and  Merriman,  it  will  be  seen  that  the  periods  of  gestation 
from  a  single  intercourse  have  varied  to  a  much  greater  degree  than 
the  two  here  placed  in  comparison.  The  following  case  was  tried 
in  the  United  States  in  1844  ( The  Commonwealth  v.  Porter ,  Cambria 
county,  Pa.).  The  facts  were  somewhat  similar  : — 
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The  defendant  was  indicted  for  fornication  and  bastardy.  The  prosecutrix, 
aged  twenty-three,  stated  that  she  had  had  intercourse  with  the  defendant  on 
September  24th,  1842,  and  with  no  other  person  before  or  subsequently.  She 
was  delivered  of  a  child  on  August  7th,  1843,  i.e.,  after  317  days,  or  forty-five 
weeks  and  two  days'  gestation  ;  and  she  swore  that  the  defendant  was  the  father 
of  the  child.  The  menses  ceased  about  three  weeks  after  intercourse,  and  they 
only  appeared  again  slightly  about  five  weeks  before  the  child  was  born.  At 
this  time  she  had  pains  which  continued  more  or  less  until  her  delivery.  She 
first  knew  that  she  was  pregnant  three  or  four  weeks  after  intercourse. 

The  defence  wTas  that,  from  the  period  of  time  which  had  elapsed,  the  defend¬ 
ant  could  not  have  been  the  father  of  the  child.  He  therefore  merely  proved  his 
absence  and  did  not  return  until  after  the  birth  of  the  child.  No  evidence  was 
adduced  to  impeach  the  character  or  conduct  of  the  woman.  It  was  proved 
that  she  had  always  borne  a  good  reputatian,  and  that  she  had  been  seduced  by 
the  defendant  under  a  promise  of  marriage.  Rodrigue  deposed  that,  in  a  practice 
of  nineteen  years,  he  had  attended  some  hundreds  of  cases  of  midwifery,  and  the 
longest  period  of  gestation  which  he  had  known  was  ten  months.  He  considered 
the  pains  described  by  the  prosecutrix  to  have  been  the  commencing  pains  of 
labour.  The  Court  charged  the  jury  strongly  in  favour  of  the  medical  testimony 
on  protracted  gestation,  and  they  returned  a  verdict  of  guilty,  thereby  finding  that 
the  defendant  wTas  the  father  of  the  child.  It  transpired  that  a  wife  of  one  of  the 
jurymen  had  during  one  pregnancy  gone  ten  months  (Amer.  Jour.  Med.  Soc., 
October,  1845,  p.  338). 

Rodrigue,  who  reports  this  trial,  states  that  a  case  subsequently 
came  to  his  knowledge  in  which  there  was  reason  to  believe  that  gesta¬ 
tion  had  continued  for  a  period  of  320  days. 

It  would  appear  that  the  question  of  protracted  gestation  is  fre¬ 
quently  raised  in  the  United  States  under  these  circumstances.  An¬ 
other  case  of  bastardy  (The  Commonwealth  v.  Hooner)  was  tried  in 
1846,  in  which  the  alleged  duration  of  pregnancy  must  have  been  313 
days,  or  forty-four  weeks  and  five  days. 

The  prosecutrix  deposed  that  she  had  had  intercourse  with  the  defendant  on 
March  23rd,  1845,  and  not  subsequently — a  fact  established  by  the  evidence  ; 
and  the  child,  a  large,  healthy  male,  was  proved  to  have  been  born  on  January 
30th,  1846.  Twelve  obstetric  physicians  were  examined  on  this  trial.  Some 
regarded  it  as  possible,  but  not  probable,  that  gestation  might  be  so  protracted- 
as  to  reach  313  days.  Various  medical  works  were  quoted  on  the  subject.  The 
Court  charged  the  jury  that,  although  unusual  and  improbable,  this  length  of 
gestation  was  not  impossible  ;  and  they  returned  a  verdict  finding  that  the 
defendant  was  the  father  of  the  child  {Dub.  Med.  Press,  November  4th,  1846, 
p.  296).  In  the  case  of  Dyson  v.  Dyson  (Vice-Chan.  Court,  February  18th, 
1852),  it  was  proved  that  the  husband  left  his  wife  in  Madeira  in  February,  1849, 
that  she  returned  to  England  in  August  following,  and  that  the  child  whose 
legitimacy  was  contested  was  bom  on  January  8th,  1850.  It  was  contended 
that  this  was  a  case  of  protracted  gestation  ;  and  the  evidence  of  several  medical 
men,  to  the  effect  that  gestation  might  be  protracted  to  330  or  even  336  days, 
was  quoted  in  support  of  this  view  ;  in  this  instance  there  was  a  period  of  336 
days.  The  Vice-Chancellor,  having  referred  to  the  Gardner  Peerage  case, 
declined  to  make  a  decree  in  favour  of  the  legitimacy  of  the  plaintiff  ( Legal 
Examiner,  February  21st,  1852). 

In  Renoufv.  Eden  (Q.  B.,  February,  1870),  an  action  was  brought 
by  a  milliner  against  defendant  for  seduction. 

The  plaintiff  and  defendant  met  in  the  island  of  Guernsey,  and  it  was  ad¬ 
mitted  that  an  intimacy  had  existed  between  them.  The  defendant  left  the 
island  on  April  15th,  1867,  and  did  not  return  to  it.  The  plaintiff  was  delivered 
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of  a  child  on  February  15th,  1868,  i.e.,  307  days  or  forty -four  weeks  minus 
one  day,  after  the  departure  of  the  defendant.  There  was  no  evidence  that  the 
plaintiff,  either  before  or  subsequently,  had  had  connection  with  any  other 
person. 

On  the  part  of  defendant,  it  was  contended  that  he  could  not 
possibly  have  been  the  father  of  the  child,  seeing  that,  if  so,  there 
must  have  been  a  period  of  gestation  of  over  300  days,  which  it  was 
contended  was  physically  impossible.  Upon  this  point  two  physicians 
were  called  on  each  side.  Tanner  and  Clark,  for  the  plaintiff,  declared 
that  though  275  days  was  the  usual  period  of  gestation,  they  had 
known  cases  of  297  or  300  days  ;  and  there  was  in  medical  books 
cases  of  still  longer  periods.  On  the  other  hand,  Tyler  Smith  and 
Barnes  were  called,  and  stated  that  in  their  belief  the  current  of 
medical  opinion  ran  now  strongly  in  an  opposite  direction,  and  went  to 
narrow  rather  than  extend  the  limits  of  possible  gestation  ;  and 
though  they  would  not  go  so  far  as  to  say  that  it  was  absolutely  im¬ 
possible  that  the  period  should  extend  to  300  days,  they  believed  it  so 
improbable  as  to  be  practically  incredible.  On  the  part  of  the  plaintiff, 
a  case  was  quoted  to  show  that,  even  although  the  child  was  not  the 
defendant’s,  yet  if  he  had  incited  the  girl  to  leave  her  mother’s  roof, 
and  then  seduced  her,  the  mother  was  entitled  to  recover.  The  Lord 
Chief  Justice  agreed  in  this,  and  directed  the  jury  that  the  main  issue 
did  not  turn  upon  the  medical  evidence  only,  but  on  all  the  probabili¬ 
ties  of  the  case.  A  verdict  was  returned  for  the  plaintiff,  with  damages. 
The  medical  witnesses  on  both  sides  agreed  that  the  gestation  might 
be  protracted  to  the  extent  which  would  have  made  the  defendant 
the  father  of  this  child. 

The  following  report  of  a  case  is  taken  from  the  Lancet ,  1900,  1, 
p.  1078. 

A  couple,  named  Somers,  who  had  been  married  for  more  than  a  year,  but 
wrere  childless,  separated  on  or  about  August  12th,  1876,  and  paid  visits  in  differ¬ 
ent  houses,  never  apparently  meeting  again.  On  September  11th  the  wife 
wrote  to  her  husband  to  state  that  she  had  eloped  with  a  man  named  Millward, 
but  in  the  divorce  petition  which  ensued  the  date  of  adultery  was  fixed  as 
September  7th,  and  the  decree  was  granted  without  apparently  that  date  being 
questioned.  On  June  18th,  1877,  after  the  decree  nisi  had  been  granted,  but 
before  it  had  been  made  absolute,  a  child  was  born.  This  child,  now  a  young 
man  of  full  age,  was  registered  on  baptism  as  a  child  of  Millward,  and  was,  it 
would  seem,  treated  as  such  by  all  those  connected  with  him  until  questions  arose 
as  to  dealing  with  certain  funds  held  in  trust  under  the  marriage  settlement  of 
Mr.  and  Mrs.  Somers.  To  a  share  in  these  trust  funds  the  child  was  primd  facie 
entitled  as  a  son  born  during  the  continuance  of  the  marriage — i.e.,  before  the 
making  absolute  of  the  decree  of  divorce  ;  and  a  suit  in  the  Chancery  Division 
to  compel  the  trustees  to  deal  with  the  funds  led  to  an  action  in  the  Queen’s 
Bench  Division,  the  question  for  the  jury  being  whether  there  was  or  was  not 
issue  of  the  marriage  of  Mr.  and  Mrs.  Somers.  A  child  born  in  wedlock  is  by 
law  presumed  to  be  the  child  of  the  husband  until  it  is  proved  that  it  is  impossible 
that  this  can  be  the  case.  Now  the  dates  show  that  the  child  of  Mrs.  Somers 
was  born  281  days  after  her  admitted  elopement  with  the  co-respondent  and 
285  days  after  the  date  named  in  the  petition  as  that  upon  which  the  adultery 
took  place,  while  August  12th,  the ’date  given  as  the  last  proved  opportunity  $f 
access  to  Mrs.  Somers  by  her  husband,  would  make  the  period  of  gestation  of  a 
child  born  to  him  311  days,  precisely  the  period  named  in  the  case  of  protracted 
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gestation  recorded  in  our  columns  by  Dr.  Phillips.  Had  Dr.  Phillips  been  called 
as  a  witness  to  prove  his  experience,  he  would  probably  have  been  asked  to  admit 
in  cross-examination  that  the  date  of  coition  given  by  him  rested  on  the  evidence 
of  the  patient  in  question,  who  would  be  likely  as  a  single  woman  and  a  child 
in  years  to  minimise  her  fault  by  asserting  a  single  act  of  unchastity  to  have 
occurred,  and  thus  would  fix  the  date  of  her  first  fall  rather  than  the  date  of  any 
subsequent  lapse  as  the  only  possible  date  of  her  impregnation.  Dr.  Phillips’s 
testimony  was,  perhaps,  not  invited,  because  of  the  weakness  which  we  have 
indicated,  but  it  would  have  undoubtedly  weighed  heavily  with  those  members 
of  the  first  jury  who  saw  that  the  evidence  of  the  numerous  medical  witnesses 
called  before  them  was  inconclusive.  For  if  this  evidence  went  to  prove  that 
it  was  exceedingly  unlikely  that  the  child  was  the  child  of  Mr.  Somers,  it  did 
not,  and  could  not,  prove  that  the  protracted  gestation  was  impossible,  while 
Dr.  Phillips’s  case  would  have  been  a  well-authenticated  example  of  the  abnor¬ 
mality  the  existence  of  which  was  under  dispute. 

At  the  trial  before  Mr.  Justice  Lawrence  and  a  special  jury,  the  difficulty  of 
establishing  more  than  entreme  improbability  was  no  doubt  felt  by  the  learned 
counsel  who  sought  to  disprove  the  legitimacy  of  the  child,  and  he  consequently 
strengthened  his  case  by  dwelling  at  length  on  circumstances  extraneous  to  the 
„  medical  evidence,  and  these  undoubtedly  aided  him  considerably  in  his  conten¬ 
tion.  The  question  to  be  decided  was  not  whether  it  was  or  w~as  not  possible 
that  under  certain  conditions  a  child  could  be  born  at  so  long  an  interval  of 
impregnation  as  311  days,  but  whether  there  was  or  was  not  issue  to  a  particular 
marriage.  As  relevant  to  this  specific  point  evidence  was  given  that  at  the 
trial  of  the  divorce  petition  the  wife  sought  to  establish  a  counter  charge  of 
impotency  against  her  husband.  This  she  did  not  succeed  in  maintaining,  but 
the  evidence  of  the  husband,  which  was  read  in  court  before  Mr.  Justice  Law¬ 
rence,  showed  that  the  sexual  relations  between  the  pair  was  unhappy,  and  not 
such  as  pointed  to  a  probability  of  issue  of  the  marriage.  Moreover,  the  wdfe 
appears  to  have  complained  to  her  family  in  respect  of  this  very  matter  before 
she  decided  to  leave  her  husband.  Other  evidence  of  fact  was  given  on  both 
sides  with  regard  to  the  possibility  and  impossibility  of  access  during  the  weeks 
which  were  alleged  to  have  been  spent  by  husband  and  wife  paying  visits  apart 
from  one  another  ;  but  the  jury,  who  declared  themselves  satisfied  that  there 
was  no  issue  of  the  marriage  without  wraiting  to  hear  the  concluding  addresses 
of  counsel,  or  the  summing  up  of  the  judge,  must  be  taken  to  have  accepted 
this  interval  in  conjugal  life  as  proved.  Beyond  this  they  no  doubt  considered 
that  the  normal  period  of  about  275  days  assigned  by  the  medical  witnesses  before 
them  pointed  very  strongly  to  the  child  being  that  of  the  co-respondent,  while  the 
probability  of  the  abnormal  gestation  of  31 1  days  having  occurred  wras  minimised 
by  the  relations  proved  to  have  existed  between  husband  and  wife.  It  will  be 
noted  that  neither  husband  nor  wife  gave  evidence,  obvious  considerations  of 
decency  precluding  two  persons  from  being  allowed  to  contradict  one  another  on 
oath  in  open  court  on  questions  of  the  greatest  privacy,  involving  the  bastardis¬ 
ing  of  the  child  of  one  or  both  of  them.  When  all  the  circumstances  and  pro¬ 
babilities  of  an  adulterous  connection  are  considered  it  will  be  felt  that  the  finding 
of  the  jury  in  the  Somers  case  was  reasonable,  and,  in  all  probability,  correct, 
although  such  questions  must  always  involve  doubt  and  difficulty  on  the  part  of 
those  called  on  to  determine  them. 

Cope  v.  Cope,  1833,  Morris  v.  Davis,  1830,  and  Gurney  v.  Gurney 
are  also  old  cases  decided  on  want  of  access.  Vide  previous  editions 
of  Taylor. 

In  the  case  of  PLowes  v.  Bossey  (February,  1862),  the  Vice-Chancellor  decided 
in  favour  of  the  legitimacy  of  a  child,  although  the  husband  wras  confined  in  a 
lunatic  asylum — on  the  ground  that  the  wife  visited  the  lunatic,  and  intercourse 
might  have  taken  place  in  spite  of  the  watchfulness  of  the  keepers. 

In  another  case  ( Atchley  v.  Sprigg ,  January,  1864),  Vice-Chanc.  Kindersley 
sajd  that  a  child  born  of  a  married  woman  is  presumed  primd  fade  to  be  legiti- 
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mate — that  is,  to  have  been  procreated  by  the  husband — and  our  law  respected 
and  supported  the  legitimacy  of  such  child  ;  and  although  it  did  not  prohibit 
any  person  interested  from  making  out  the  illegitimacy,  it  threw  the  onus  probandi 
entirely  upon  him.  If  the  case  made  by  such  a  person  was  that  the  husband  and 
wife  were  never  together  within  the  period  during  which,  according  to  the  law  of 
nature,  they  must  have  been  to  make  the  child  the  child  of  both,  or  that  they 
were  together  either  in  company  or  under  circumstances  making  the  fact  im¬ 
possible,  the  onus  was  on  him  to  prove,  and  not  on  the  other  side.  Moreover, 
where  evidence  was  brought  forward  to  prove  illegitimacy,  the  court  did  not 
treat  the  matter  on  the  balance  of  probability,  and  the  evidence  must  be  such 
as  to  produce  a  judicial  conviction  that  the  child  was  not  procreated  by  the 
husband.  The  question  the  judge  had  to  ask  himself,  therefore,  was  whether, 
having  considered  the  whole  evidence,  his  mind  was  left  in  such  a  state  as  to 
convince  him  that  the  husband  was  not  the  father  of  the  child.  He  was  convinced, 
upon  the  whole,  not  that  there  was  an  impossibility  that  the  husband  ever  could 
have  had  sexual  intercourse  with  his  wife  (for  that  the  law  did  not  now  require), 
but  that  such  intercourse  never  did  take  place  either  during  the  period  when  the 
child  must  have  been  begotten,  or  at  any  other  time  from  the  year  1824,  when  they 
separated,  until  his  death.  Upon  the  whole,  therefore,  the  case  of  the  claimant 
must  fail,  the  evidence  of  illegitimacy  being  such  as  to  exclude  all  doubts. 

The  following  is  from  The  Times  of  June  28th,  1904  : — “  Prob.  Div.  and 
Admiralty  Div.  (before  Mr.  Justice  Gorell  Barnes),  Evans  v.  Evans  and  Blyth. 
Judgment  in  this  legitmacy  issue,  which  had  been  reserved,  was  to-day  delivered. 
It  will  be  remembered  that  on  June  9th,  1903,  Surgeon-Colonel  Evans  obtained 
a  decree  nisi  for  the  dissolution  of  his  marriage  with  Mary  Florence  Evans,  nee 
Dickinson,  on  the  ground  of  her  adultery  with  Major  Blyth  (vide  The  Times , 
June  10th,  1903).  This  decree  was  made  absolute  on  December  21st  last,  and 
there  being  (according  to  the  petitioner’s  view)  no  living  issue  of  the  marriage,  he 
on  December  30th  filed  a  petition  for  variation  of  settlements.  The  respondent 
had,  however,  on  July  31st,  1903,  given  birth  to  a  child,  which  Major  Blyth  had 
on  September  16th,  1903,  registered  as  his  child  and  that  of  the  respondent,  a 
fact  which  that  lady  herself  had  on  many  occasions  admitted  both  before  and 
since  the  birth  of  the  child.  Accordingly,  on  May  11th  last,  the  court  directed 
an  issue  to  be  tried  as  to  the  paternity  of  the  child,  the  plaintiff  being  the  peti¬ 
tioner  in  the  divorce  suit,  and  the  defendants  the  respondent,  her  child,  appear¬ 
ing  by  the  official  solicitor  as  guardian  ad  litem,  and  the  trustees  of  the  marriage 
settlement  (vide  The  Times,  May  12th,  1904,  and  20  The  Times  Law  Reports, 
516).  The  hearing  of  the  issue  has  been  reported  fully  in  The  Times  June  17th 
and  22nd. 

“  Mr.  Justice  Gorell  Barnes,  in  delivering  his  considered  judgment,  said  that 
the  question  he  had  to  decide  was  whether  the  child  Beatrix  Mary  was  Surgeon - 
Colonel  Evans’  child  or  not,  the  issue  having  arisen  in  the  course  of  an  application 
to  vary  settlements.  The  respondent  and  the  trustees  had  been  made  defendants, 
but  they  had  in  fact  been  struck  out  of  the  issue  and  had  taken  no  part  in  the 
proceedings.  The  law  was  quite  clear  as  to  the  presumption  of  a  child  born  in 
wedlock  being  legitimate.  That  was  the  old  maxim,  ‘  Stabitur  huie  prcesump- 
ticni  donee  probetur  in  contrariam .’  The  leading  case  in  these  questions  was 
Bosvile  v.  Attorney -General  (12  P.  D.  177),  the  head-note  to  which  was  as  follows  : 
'‘The  presumption  in  favour  of  the  legitimacy  of  a  child  born  in  wedlock 
is  not  a  presumptio  juris  et  de  jure,  but  may  be  rebutted  by  evidence,  which 
must  be  clear  and  conclusive  and  not  resting  merely  on  a  balance  of  pro¬ 
babilities.’  In  that  case  Lord  Hannen  in  his  summing  up  referred  to 
the  judgment  of  Lord  Lyndhurst  in  Morris  v.  Davies  (5  Cl.  &  F.  163),  in 
which  that  very  great  judge  said  : — ‘My  lords,  this  then  is  the  view  I  have 
always  taken  of  the  law  connected  with  this  subject ;  at  the  same  time,  as  I  before 
expressed  and  I  now  feel,  that  presumption  of  law,  which  is  that  a  child  born  in 
wedlock  is  the  child  of  the  husband,  that  presumption  of  law  is  not  lightly  to  be 
repelled.  It  is  not  to  be  broken  in  or  shaken  by  a  mere  balance  of  probability ; 
the  evidence  for  the  purpose  of  repelling  it  must  be  strong,  distinct,  satisfactory, 
and  conclusive.’  Lord  Hannen  concluded  as  follows  : — ‘  It  will  be  for  you  to 
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say  whether  the  evidence  does  establish  to  your  mind  conclusively,  not  by  way  of 
conjecture,  but  by  way  of  conviction,  that  the  child  was  not  begotten  by  the 
husband.’  The  verdict  of  the  jury  in  Bosvile  v.  Attorney -General  was  subse¬ 
quently  upheld  by  the  Divisional  Court.  The  learned  judge  then  critically 
reviewed  the  evidence,  pointing  out  that  the  wife’s  written  confession,  dated 
February  14th,  1903,  and  the  fact  of  the  child  having  been  registered  on  Septem¬ 
ber  16th,  1903,  by  Major  Blyth  and  the  respondent,  was  not  evidence  of  the 
truth  of  the  facts  therein  referred  to,  but  was  evidence  of  the  parties’  ‘  conduct.’ 
To  use  the  words  of  Mr.  Justice  North  in  Burnaby  v.  Baillie  42  Ch.  D.  282)  : — 
‘  I  treat  the  evidence  of  the  statements  made  by  them,  not  as  evidence  of  the 
truth  of  the  statements  which  they  made,  but  merely  as  proving  that  they  did 
make  those  statements,  thus  showing  what  their  conduct  was  at  the  time.’ 
The  difficulties  in  these  cases  arose  from  the  old  rule  of  law  which  prevented 
parties  from  themselves  giving  evidence  as  to  the  illegitimacy  of  their  children, 
although  such  evidence  could  be  called  on  their  behalf.  The  broad  features  of 
the  case  were  that  the  petitioner  and  the  respondent  had  not  been  living  as 
husband  and  wife  before  the  date  of  her  departure  for  Hagbourne  on  or  about 
October  26th,  1902,  and  that  Major  and  Mrs.  Blyth  had  been  her  guests  there 
until  November  4th,  when  Mrs.  Blyth  only  had  left.  The  usual  period  of  gesta¬ 
tion  was  280  days,  although  it  varied  from  270  to  290,  and  there  was  a  recorded 
case  in  the  books  of  308  days.  Taking  the  period  from  November  4th,  1902, 
to  July  31st,  1903,  the  date  of  the  child’s  birth,  there  had  elapsed  269  days  ; 
but  it  was  to  be  remembered  that  in  June,  1903,  the  doctor  and  nurse  were 
engaged  by  the  respondent  for  her  confinement,  which  she  expected  about 
August  12th.  There  was  also  Major  Blyth’s  admission  that  he  had  committed 
adultery  with  the  respondent  at  Hagbourne  early  in  November  and  that  she  had 
joined  him  after  she  left  her  husband  in  February,  1903,  and  had  lived  with  him 
since.  Further,  there  was  the  evidence  as  to  the  respondent’s  state  of  health 
during  the  time  that  Mrs.  Blyth  was  at  Hagbourne.  In  these  circumstances,  he 
found  as  a  fact  that  the  presumption  of  law  had  been  rebutted,  and  that  Surgeon- 
Colonel  Evans  was  not  the  father  of  the  child  Beatrix  Mary,  born  on  July  31st, 
1903.” 

It  will  be  seen,  by  the  foregoing  cases  and  remarks,  that  in  these 
suits  of  contested  legitimacy,  the  general  practice  consists  in  establish¬ 
ing  the  possibility  of  access  on  the  part  of  the  husband  ;  when  this  is 
proved,  the  medical  question  arises,  whether  the  term  of  gestation 
falls  within  the  limits  assigned  by  the  best  medical  experience. 

From  the  cases  we  learn  what  kind  of  evidence  the  law  requires 
in  order  to  establish  access  or  non-access.  In  order  to  defeat  the 
legal  presumption  of  access,  where  husband  and  wife  are  living  near  to 
each  other,  something  more  than  mere  probability  of  non-intercourse 
must  be  adduced. 

PATERNITY 

Disputed  Paternity.  Parental  Likeness. — It  has  been  stated 
that  the  law  does  not  pretend  to  determine  who  begat  a  child  when 
it  has  been  born  during  wedlock.  But  medical  jurists  have  recom¬ 
mended  that  family  likeness  should  be  looked  to  on  several  occasions — 
not  merely  a  likeness  in  feature  and  figure,  but  in  gesture  and  other 
personal  peculiarities  which  may  have  characterised  the  alleged  parent. 
These  are  called  questions  of  'paternity :  they  seldom  occur  except 
in  reference  to  cases  of  bastardy,  and  when  they  do  present  them¬ 
selves,  the  evidence  thus  procured,  even  if.  affirmative,  is  properly 
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regarded  as  only  corroborative.  In  the  Townshend  Peerage  case 
(House  of  Lords,  May,  1843),  a  presumption  based  on  family  likeness 
was  admitted  by  their  Lordships.  The  person  whose  legitimacy  was 
in  question  was  sworn  by  one  of  the  witnesses  to  be  so  strong  a  likeness 
as  a  child  to  the  alleged  adulterer  that  he  should  have  known  him 
among  five  hundred  children. 

The  proceedings  in  the  Douglas  Peerage  Case  (1767-9)  show  that 
evidence  of  this  kind  is  occasionally  of  some  importance. 

The  peerage  was  claimed  by  Archibald  Douglas — the  survivor  of  two  brothers 
after  the  death  of  the  alleged  parents,  Sir  John  and  Lady  Douglas.  The  claim 
was  disputed,  on  the  ground  that  the  appellant  and  his  deceased  brother  were 
supposititious  children.  Evidence  for  and  against  the  legitimacy  of  the  claimant 
had  been  collected  from  every  quarter,  and  after  it  had  been  most  minutely  sifted 
and  criticised,  the  case  came  on  for  judgment,  in  the  Court  of  Session  in  Scotland, 
on  July  7th,  1767.  So  important  was  the  cause  deemed,  that  the  fifteen  judges 
took  eight  days  to  deliver  their  opinions. 

The  result  was  that  seven  of  the  judges  voted  in  favour  of  the 
identity  or  legitimacy  of  Archibald  Douglas,  alias  Stewart,  and  seven 
against  it ;  the  Lord  President,  who  had  the  casting  vote,  agreed 
with  the  latter,  thus  furnishing  one  among  numerous  instances  that 
judges  as  well  as  doctors  can  differ  with  precisely  the  same  facts  before 
them.  An  appeal  from  this  decision  was  taken  to  the  House  of  Lords 
by  which  the  judgment  of  the  Court  of  Session  was  reversed  in  1769,  and 
Archibald  Stewart  (or  Douglas)  declared  to  be  the  son  of  Lady  Jane, 
the  sister  of  the  previous  holder  of  the  title.  Much  stress  was  laid, 
in  favour  of  the  legitimacy  of  these  children,  on  the  fact  that  they 
closely  resembled — the  one  Sir  John  and  the  other  Lady  Douglas. 
The  resemblance  was  said  to  be  general ;  it  was  evident  in  their 
features,  gestures,  and  habits.  Lord  Mansfield,  in  delivering  judg¬ 
ment,  made  the  following  remarks,  which  comprise  all  that  can  be  said 
on  this  subject  : — 

“  I  have  always  considered  likeness  as  an  argument  of  a  child  being  the  son 
of  a  parent,  and  the  rather  as  the  distinction  between  individuals  in  the  human 
species  is  more  discernible  than  between  other  animals.  Afman  may  survey 
ten  thousand  people  before  he  sees  two  faces  exactly  alike  ;  and  in  an  army  of  a 
hundred  thousand  men  every  man  may  be  known  from  another.  If  there 
should  be  a  likeness  of  features,  there  may  be  a  difference  in  the  voice,  gesture,  or 
other  characters,  whereas  a  family  likeness  runs  generally  through  all  of  these  : 
for  in  everything  there  is  a  resemblance,  as  of  feature,  voice,  attitude,  and 
action.” 

This  kind  of  evidence  has  been  strongly  objected  to  from  its  un¬ 
certainty  ;  and  it  was  in  this  instance  much  disputed  whether  one 
of  the  children  did  resemble  Lady  Douglas,  but  it  seems  to  have  been 
generally  admitted  that  the  other  child  resembled  the  husband,  Sir 
John.  From  this  account  it  will  be  seen  that  evidence  from  family 
likeness  is  not  strictly  medico-legal ;  it  can  be  furnished  only  by  friends 
and  relatives  who  have  known  the  parties  well,  and  are  competent  to 
speak  of  the  facts  from  personal  acquaintance  with  them.  It  will  also 
be  apparent  that  the  affirmative  evidence  in  such  cases  will  be  stronger 
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than  that  which  is  negative,  for  it  could  hardly  be  inferred  that  a 
person  was  illegitimate  because  he  did  not  resemble  his  parent. 

Parental  likeness  may  be  occasionally  indicated  by  colour  or  pecu¬ 
liarities  belonging  to  the  varieties  of  mankind,  as  of  the  intermixture 
of  the  Negro  or  Mongolian  with  one  of  the  Caucasian  variety.  In  such 
a  case  the  evidence  afforded  becomes  much  stronger  ;  and  supposing 
that  two  men  of  different  nationalities  have  intercourse  about  the  same 
time  with  the  same  woman,  the  colour  of  the  skin  of  the  offspring 
might  possibly  enable  a  court  to  determine  the  question  of  paternity. 
It  is  stated  to  have  happened,  on  more  than  one  occasion,  that  a  black 
woman  has  given  birth  at  the  same  time  to  a  black  child  and  a  mulatto  ; 
and  Cunningham  refers  to  a  case  in  which  a  negress  gave  birth  to 
twins,  one  a  black  and  the  other  a  white  child  (Lancet,  May  9th,  1846, 
p.  525).  This  was  probably  a  case  of  super  conception.  In  Stothard 
v.  Aldridge  (Bail  Court,  January,  1856),  the  plaintiff  sued  the  defendant 
for  damages  for  the  seduction  of  his  wife.  The  defendant  was  a  man 
of  colour,  and  the  child  born  of  the  alleged  adulterous  intercourse  was 
proved  by  the  medical  witness  to  have  been  born  coloured  and  with 
woolly  hair.  The  husband  and  wife  were  both  light.  This  peculiarity 
fixed  the  paternity  of  the  child  on  the  black  defendant. 

Personal  deformities  are  not  necessarily  transmitted  from  parent 
to  child ;  yet  it  would  appear  that  a  disputed  question  of  affiliation 
has  been  settled  on  this  principle.  A  woman  alleged  that  a  gentleman 
in  whose  service  she  had  lived  was  the  father  of  a  child  of  which  she  had 
been  recently  delivered.  The  case  rested  chiefly  on  the  fact  that  the 
child  had  been  born  with  five  fingers  and  a  thumb  on  the  right  hand, 
the  defendant  himself  having  been  born  with  a  similar  malformation  on 
both  his  hands.  It  was  argued,  on  the  other  side,  that  the  deformity 
might  have  arisen  from  the  mother’s  imagination,  as,  while  pregnant, 
she  was  constantly  in  the  habit  of  seeing  the  defendant.  The  magis¬ 
trates  decided  that  he  was  the  father  of  the  child,  and  condemned  him 
to  pay  the  necessary  expenses  for  its  support  (Med.  Times,  March 
6th,  1847,  p.  47).  This  defendant  might  have  been  the  victim  of  a 
coincidence.  Six-fingered  children  are,  it  is  well  known,  born  occa¬ 
sionally  of  five-fingered  parents  :  and  as  the  deformity  existed  only  on 
one  hand  in  the  child,  while  it  was  on  both  hands  in  the  parent,  the 
medical  proof  that  it  was  actually  transmitted  by  generation  was  not 
clearly  made  out.  In  some  instances  attempts  have  been  made  to 
fix  the  paternity  of  the  child  by  the  colour  of  the  hair,  but  this  evidence 
is  far  less  conclusive  than  that  afforded  by  the  colour  of  the  skin. 

In  the  case  of  Frazer  v.  Bagley  (February,  1844)  it  was  alleged  that  the  wife  of 
the  plaintiff  had  had  criminal  intercourse  with  the  defendant,  and  the  last  two 
children  were  stated  to  be  the  offspring  of  the  latter.  The  plaintiff  and  his  wife 
had  dark  hair,  as  well  as  all  the  children  with  the  exception  of  the  two  last  : — 
these  had  red  hair  ;  it  was  further  proved  that  the  defendant  had  red  whiskers 
and  sandy  hair. 

No  particular  stress  was  laid  upon  this  evidence,  but  it  was  re¬ 
ceived  as  a  kind  of  indirect  proof.  Not  much  confidence  can  be  placed 
in  facts  of  this  description,  since  red-haired  children  are  often  born  to 
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parents  who  have  dark  hair  ;  and  in  one  case  the  children  born  in  wed¬ 
lock  were  observed  to  have  dark  and  red  hair  alternately  {Lancet, 
2,  1904,  p.  1541). 

Affiliation. — Questions  of  paternity  are  involved  in  those  relating 
to  affiliation.  A  party  may  allege  that  he  is  not  the  father  of  a  par¬ 
ticular  child,  by  reason  of  certain  circumstances  upon  which  a  medical 
opinion  may  be  required.  The  necessary-  transmission  of  gonorrhoea 
or  syphilis  by  intercourse  may  thus  become  a  medical  question. 

In  1844,  a  man  was  required,  under  the  law  of  bastardy,  to  support  two 
children  alleged  by  a  female  to  be  his  ;  the  time  of  gestation  was  within  nine 
months.  The  accused,  denied  that  he  had  had  intercourse  with  the  woman,  or 
that  he  could  have  been  the  father,  since  he  was  at  the  time  under  medical 
treatment  for  venereal  disease. 

The  medical  questions  may  therefore  assume  this  shape  : — 1.  Are 
these  diseases  invariably  transmitted  by  intercourse  ?  2.  Do  they 

interfere  with  the  act  of  procreation  ?  Under  common  circumstances 
they  must  both  be  answered  in  the  negative. 

A  case  of  bastardy  occurred  in  Appenzell,  Switzerland,  where  the 
question  was,  which  of  two  persons,  who  had  had  intercourse  with  the 
same  woman  within  a  period  of  seventeen  days,  was  the  father  of  an 
illegitimate  child  borne  by  the  woman  ?  The  Council,  to  which  the 
case  was  referred,  gravely  resolved  to  postpone  their  decision  until 
the  features  of  the  child  were  so  far  developed  as  to  enable  them  to 
decide  from  parental  likeness  (Schneider’s  “  Ann.  der  Staatsarzneik,  ” 
1836,  B.  1,  s.  470). 

Two  men,  A.  and  B.,  had  intercourse,  unknown  to  each  other,  with  a  young 
woman  of  delicate  health,  and  after  this  had  continued  for  some  years,  she  was 
delivered  of  a  female  child— nine  calendar  months  and  three  days  after  sexual 
intercourse  with  A.,  and  nine  calendar  months,  less  five  days,  after  similar 
intercourse  with  B.  ;  or  at  the  end  of  279  days  after  intercourse  with  A.,  and  at 
the  end  of  271  days  after  intercourse  with  B. — that  is,  a  period  of  eight  days 
elapsed  between  the  period  of  intercourse  of  the  two  men.  The  woman  had  no 
menstrual  discharge  in  the  meantime,  and  it  is  not  believed  that  she  knew  any 
other  man  ;  she  went  her  full  time,  had  a  good  labour,  and  produced  a  fine 
healthy  girl ;  she  had  a  plentiful  supply  of  milk,  and  enjoyed  better  health 
during  her  pregnancy  and  sucking  than  any  other  time.  The  woman  died,  and 
the  circumstances  of  the  mixed  intercourse  having  become  known  to  A.  and  B., 
they  both  refused  to  maintain  the  child.  A.  contended  that,  as  the  woman  was 
not  delivered  until  nine  months  and  three  days  after  the  connection  with  him, 
it  was  physically  impossible  that  the  child  could  be  his.  B.  contended,  on  the 
other  hand,  that  280  days,  and  not  nine  months,  is  the  period  of  gestation  ; 
and  that  the  child  having  been  born  279  days  after  connection  with  A.,  and  only 
271  days  after  connection  with  B.,  it  was  therefore  probable  that  the  child  was 
begotten  by  A.  There  was  no  perceptible  likeness  to  either  of  the  men  in  the 
child,  but  a  marked  likeness  to  the  mother  ( Lancet ,  March  13th,  1847,  p.  336). 

The  periods  of  271  and  279  days  are  comprised  within  the  ordinary 
range  of  gestation  :  hence  there  would  be  no  medical  ground  for  affi¬ 
liating  the  child  to  one  man  more  than  the  other.  Wachs  reported 
a  case  in  which  the  question  was,  whether  a  child  could  have  been 
begotten  on  the  day  of  the  marriage  or  on  an  intercourse  had  with  the 
woman  sixteen  days  before  (Horn’s  Vierteljahrsschr.,  1870,  B.  2,  s. 
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66).  The  length  and  weight  and  other  characters  of  the  child  showed 
that  it  was  mature,  and  had  reached  its  full  development,  but  this 
would  not  suffice  to  justify  a  medical  opinion  on  the  precise  date  of 
conception.  Such  a  question  does  not  admit  of  any  definite  answer 
in  reference  to  paternity,  the  dates  of  intercourse  being  too  close  to¬ 
gether. 

When  two  men  have  intercourse  with  the  same  woman  on  the  same 
day,  it  is  impossible  to  settle  the  paternity  except  by  the  accident  of 
likeness.  In  cases  of  affiliation  under  the  law  of  bastardy,  the  evidence 
of  the  mother,  if  corroborated,  is  received  in  support  of  a  question  of 
disputed  paternity  ;  sometimes  these  cases  are  decided  by  the  length 
of  the  period  of  gestation.  A  man  may  prove,  or  a  woman  may  state, 
that  the  intercourse  took  place  at  such  a  remote  period  as  to  be  incon¬ 
sistent  with  the  ordinary  duration  of  pregnancy.  In  the  United 
States  it  appears  that  very  long  dates  are  allowed  in  bastardy  cases  ; 
while  in  this  country  the  tendency  is  to  reject  medical  evidence  alto¬ 
gether.  In  a  case  at  Cheltenham  (July,  1853)  the  date  of  intercourse 
was  proved  to  have  been  319  days  before  the  birth  of  the  child.  The 
medical  evidence  on  the  whole  was  in  favour  of  this  protraction — one 
of  the  witnesses  having  met  with  two  cases  in  which  gestation  was 
protracted,  as  he  believed,  to  310  days  from  intercourse — but  the  case 
was  summarily  dismissed. 

Posthumous  Children. — It  has  been  supposed  that  a  case  involving 
a  question  of  paternity  might  present  itself  on  the  marriage  of  a 
widow  soon  after  the  death  of  her  first  husband.  If  a  child  were  born 
before  the  lapse  of  ten  months,  it  might  be  a  question  whether  it 
was  a  child  of  the  first  or  second  marriage — of  the  dead  or  the  living 
husband  ;  and  although  there  might  be  no  dispute  concerning  its 
legitimacy,  yet  it  would  be  difficult  to  settle  its  paternity.  Such  a  case 
appears  hypothetical.  In  order  that  any  doubt  should  exist,  a  woman 
must  marry  within,  at  the  furthest,  six  weeks  after  the  death  of  her  first 
husband,  or  the  birth  of  the  child  would  fall  beyond  the  furthest  limit 
of  gestation,  so  far  as  he  was  concerned.  The  customs  of  society  are, 
however,  a  bar  to  such  marriages  ;  and  admitting  that  a  child  was  so 
born,  and  that  it  might  be  the  offspring  of  either  husband,  then  the 
fact  of  its  having  been  born  during  the  marriage  of  the  second  husband 
would  presumptively  fix  the  offspring  upon  him,  unless  it  could  be 
shown  that  there  was  no  possibility  of  access  on  his  part.  If  there  was 
a  supposed  greater  likeness  to  the  first  than  the  second  husband,  still 
this  would  not  be  allowed  to  defeat  the  legal  presumption  of  the  real 
parentage  of  the  child.  Evidence  much  stronger  than  this  would  be 
required  for  such  a  purpose. 
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This  subject  will  be  considered  under  the  following  heads  : — 

1.  Definition  of  the  crime. 

2.  Age  relations  of  rape. 

3.  Mental  condition  of  victim. 

4.  Time  for  bringing  an  action. 

5.  Special  circumstances  under  which  rape  may  take  place. 

6.  Medical  aspects  of  rape. 

7.  Rape  on  infants  and  children  up  to  the  age  of  sixteen. 

8.  Rape  on  women  and  girls  over  sixteen. 

9.  Disappearance  of  evidence. 

10.  False  charges  of  rape. 

11.  Pregnancy  following  rape. 

12.  Rape  on  the  dead. 

13.  Rape  by  females  on  males. 

Definition  of  the  Crime. 

Rape  is  defined  in  law  to  be  the  carnal  knowledge  of  a  woman  by 
force  against  her  will.  For  a  long  period  it  was  punished  as  a  capital 
crime  in  this  country,  but  penal  servitude  or  imprisonment  was  sub¬ 
stituted  by  the  24  &  25  Viet.  c.  100,  s.  48.  Under  this  section  it  is 
enacted  that — 

“  Whosoever  shall  be  convicted  of  the  crime  of  rape  shall  be  guilty  of 
felony,  and  being  convicted  thereof,  shall  be  liable,  at  the  discretion  of  the 
court,  to  be  kept  in  penal  servitude  for  life,  or  for  any  term  not  less  than 
three  years,  or  to  be  imprisoned  for  any  term  not  exceeding  two  years  with 
or  without  hard  labour. 

Since  these  changes  have  been  made  in  the  law,  it  has  been  alleged 
that  the  crime  has  undergone  a  considerable  increase. 

In  the  Criminal  Law  Amendment  Act  of  1885  certain  conditions 
are  laid  down  as  regards  age,  mental  conditions,  etc.  ;  and  since  the 
passing  of  that  Act  certain  decisions  have  been  given  on  the  subject. 
These  must  be  first  stated  before  the  medical  evidence  in  rape  can  be 
considered. 

Degree  of  Penetration  Necessary  to  Constitute  Rape. — For  the 

legal  establishment  of  the  crime,  proof  of  penetration  only  is  demanded 
(24  &  25  Viet.  c.  100,  s.  63).  In  a  case  of  old  date,  R.  v.  Russen, 
it  was  held  that  a  degree  of  penetration  so  slight  as  not  to  injure  the 
hymen  would  be  sufficient  in  law  for  the  completion  of  the  crime.  In 
the  case  alluded  to,  the  hymen  of  the  child  was  proved  to  be  entire, 
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under  the  direction  of  the  judge,  the  prisoner  was  convicted. 
This  trial  took  place  in  1777  ;  but  Gurney,  B.,  subsequently  held  that 
there  must  be  a  sufficient  penetration  of  the  male  organ  to  rupture  the 
hymen  ;  and  unless  this  membrane  was  found  ruptured,  the  crime 
would  not  be  complete  in  law  (R.  v.  Gammon,  Archbold,  “  Crim. 
Plea,”  p.  407).  This  decision  was  afterwards  overruled  by  the  judges, 
in  a  case  reserved  for  their  consideration  by  Coleridge,  J.,  and  reported 
in  9  Carrington  &  Payne  (see  also  R.  v.  Lines ,  1  Carrington  &  Kirwan’s 
“  Reports  ”).  It  is  now,  therefore,  an  admitted  principle,  that  a 
sufficient  degree  of  penetration  to  constitute  rape  in  law  may  take  place 
without  necessarily  rupturing  the  hymen  ;  but  in  a  special  case  there 
must  be  medical  evidence  to  show  that  there  was  actual  penetration 
— the  degree  of  penetration  being  quite  immaterial.  It  is  true  that 
there  could  not  be  a  complete  introduction  of  the  adult  male  organ 
into  the  vagina  of  a  child  without  rupture  or  laceration  of  the  soft 
parts  ;  but  the  absence  of  such  marks  of  violence  would  not  justify 
a  medical  witness  in  denying  the  perpetration  of  the  crime,  since  the 
law  does  not  require  proof  either  of  a  complete  or  of  a  violent  introduc¬ 
tion.  Penetration  to  the  vulva  is  sufficient  to  constitute  the  crime. 

In  a  case  brought  before  a  magistrate,  the  evidence  left  no  doubt 
that  the  crime  had  been  committed  on  the  person  of  a  girl  about  ten 
years  old. 

The  surgeon  stated  that  there  were  considerable  marks  of  violence  about  the 
pudendum,  but  completion  ( i.e .,  complete  penetration)  was,  in  his  opinion, 
physically  impossible  on  a  child  under  ten  years  of  age.  Upon  this  evidence 
the  charge  of  felony  was  abandoned. 

In  the  following  case  the  child  was  older,  but  the  facts  bear  immedi¬ 
ately  upon  the  question  which  we  are  here  discussing.  It  was  tried  at 
the  Central  Criminal  Court  in  March,  1843  ( Lancet ,  March  25th,  1843). 

A  man  was  charged  with  a  rape  upon  his  own  child,  a  girl  fourteen  years  of 
age.  Adams  examined  the  child  about  two  days  after  the  alleged  rape,  when  he 
found  no  injury  about  the  vulva  or  adjacent  parts,  and  the  hymen  was  unrup¬ 
tured.  He  gave  a  positive  opinion  at  the  trial  that  no  rape  had  been  com¬ 
mitted  ;  but  two  other  medical  witnesses,  men  of  experience  and  integrity, 
stated  their  belief  that  the  crime  had  been  perpetrated.  It  appears  that  they 
had  examined  the  child  soon  after  the  alleged  offence,  and  a  day  or  two  before 
Adams.  The  prisoner  was  acquitted  of  the  rape,  but  found  guilty  of  the  assault. 

The  absence  of  any  marks  of  injury  about  the  vulva  so  short  a  time 
after  the  alleged  criminal  act,  and  the  fact  of  the  hymen  being  unrup¬ 
tured,  in  some  measure  justified  the  opinion  of  Adams,  that  there  was 
no  medical  proof  of  a  rape  having  been  committed  ;  at  the  same  time 
he  candidly  restricted  his  opinion,  by  saying,  that  if  by  rape  we  are  to 
understand  penetration  to  the  vulva,  then  it  was  effected  ;  but  there 
was  no  evidence  to  show  vaginal  penetration — on  the  contrary,  the 
unruptured  state  of  the  hymen  in  an  alleged  forcible  intercourse  was 
against  this  view.  The  only  remark  which  this  case  requires  is, 
that  the  statute  laws  say  nothing  about  the  rupture  of  the  hymen  as  a 
necessary  part  of  the  evidence  ;  it  merely  requires  from  the  medical 
witness  proof  of  penetration  ;  this  may  occur,  and  the  hymen  remain 
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intact.  Vulval  penetration,  whether  with  or  without  violence,  is  as 
much  rape  as  vaginal  penetration. 

In  Scotland  this  question  came  formally  before  the  judges  in  the 
case  of  Macrae  (High  Court  of  Jus.,  1841).  It  was  insisted  for  the 
prisoner  that  there  should  be  proof  of  full  and  complete  penetration ; 
and  there  was  no  sufficient  evidence  to  show  that  penetration  had  taken 
place  into  the  canal  of  the  vagina  beyond  the  vulva.  Lord  Meadow- 
bank  charged  the  jury  to  the  effect  that  the  evidence  of  the  prisoner’s 
guilt  was  complete  ;  that  scientific  and  anatomical  distinctions  as  to 
where  the  vagina  commenced  were  worthless  in  a  charge  of  rape  ; 
and  that  by  the  law  of  Scotland  it  was  enough  if  the  woman’s  body 
was  entered.  In  a  case,  like  this  where  there  was  no  evidence  of 
emission,  and  the  girl  was  young,  he  did  not  consider  it  necessary  to 
show  to  what  extent  penetration  of  the  parts  had  taken  place, — or  to 
prove  that  it  had  gone  either  past  the  hymen,  into  what  was  anatomic¬ 
ally  called  the  hymen,  or  even  so  far  only  as  to  touch  the  hymen.  The 
prisoner  was  convicted  ( CormacJc’s  Edin .  Jour.,  January,  1846,  p.  48). 
Up  to  the  date  of  the  case  of  Macrae,  it  had  been  the  practice  with 
the  Scotch  judges  to  require  proof  of  full  and  complete  penetration. 
See  on  this  question  a  paper  by  Easton  ( Glasgow  Med.  Jour.,  July, 
1859,  p.  129). 

It  must  be  carefully  noted  that  emission  of  semen  is  not  mentioned 
at  all,  and  therefore  constitutes  no  part  of  rape,  neither  positively  nor 
negatively. 

Age  Relations  of  Rape. 

In  the  Male. — A  boy  under  the  age  of  fourteen  years  is  presumed 
in  law  to  be  incapable  of  committing  a  rape  (1  Hale,  p.  631,  and 
Mathew’s  “  Digest,”  p.  57)  :  but  he  can  be  convicted  as  a  principal  in 
the  second  degree  if  it  be  proved  that  he  was  present  aiding  and  abetting 
the  principal  offender.  In  a  case  in  which  a  boy  of  this  age  (fourteen) 
was  charged  with  rape,  the  judge  directed  an  acquittal.  Although  in 
other  felonies  sometimes  malitia  supplet  aetatem,  yet  as  to  this  particu¬ 
lar  act,  the  law  presumes  him  to  be  impotent.  Recorded  cases,  how¬ 
ever,  show  that  boys  of  this  age  are  not  always  impotent.  Instances 
of  precocious  puberty  are,  it  is  well  known,  very  frequent.  According 
to  the  statute  law,  proof  of  penetration  only  is  required  to  complete  the 
crime.  As  proof  of  emission  is  not  necessary,  it  may  become  a  technical 
question  whether,  admitting  the  existence  of  guilty  knowledge,  the 
crime  might  not  be  completed  in  law  long  before  the  signs  of  puberty 
were  fully  developed.  This  question  is  very  likely  to  arise,  where  boys 
are  charged  with  the  crime  of  rape  upon  female  infants.  The  proof  of 
the  fact  must  rest  with  the  medical  evidence.  It  is  singular  that  the 
present  English  law  of  rape  may,  in  strictness,  be  made  to  include 
male  infants  as  well  as  adults.  In  R.  v.  King  (York  Wint.  Ass.,  1853), 
a  boy  aged  fifteen  was  convicted  of  rape  on  a  girl  under  ten  years  of 
age.  In  one  case,  a  boy  aged  nineteen  communicated  syphilis  to  a 
girl  six  years  of  age.  In  India,  Che  vers  stated  that  a  boy  of  thirteen 
or  fourteen  years  of  age  was  found  guilty  of  rape.  A  lad  of  fourteen 
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was  convicted  of  rape  on  a  girl  of  the  same  age  :  and  in  another  case 
a  boy  only  ten  years  old  was  convicted  of  rape  on  a  girl  three  years  of 
age  (“  Med.  Jurispr.  for  India,”  p.  463). 

In  the  Court  for  Crown  Cases  Reserved,  February,  1893  (before 
Lord  Coleridge,  Lord  Chief  Justice,  Mr.  Justice  Hawkins,  Mr.  Justice 
Cave,  Mr.  Justice  Hay,  and  Mr.  Justice  Collins),  R.  v.  Williams  was 
thus  considered  and  decided  : — 

“  The  question  raised  here,  on  a  case  reserved  by  Mr.  Justice 
Vaughan  Williams,  was  as  to  the  conviction  of  a  boy  under  fourteen 
indicted  for  an  offence  under  Sec.  4  of  the  Criminal  Law  Amendment 
Act,  for  an  indecent  assault.  The  case  stated  that 

“  Robert  John  Williams  was  indicted  for  having,  at  the  parish  of  Holywell, 
on  November  30th,  1891,  feloniously,  unlawfully,  and  carnally  known  a  girl 
under  the  age  of  thirteen  years — to  wit,  one  Mary  Hannah  Jones,  of  the  age  of 
nine  years.  The  case  came  to  be  tried  before  me  at  Mold  at  the  Spring  Assizes, 
1892.  It  was  suggested  on  behalf  of  the  prisoner,  that  he  was  under  fourteen 
years  of  age,  and  I,  after  hearing  the  evidence,  put  the  question  to  the  jury,  who 
found  that  the  prisoner  was  under  fourteen.  I  directed  the  jury  that  the  prisoner 
could  not  be  convicted  of  the  felony  charged,  or  of  an  attempt  to  commit  such 
felony.  The  prosecution  insisted  that  under  Sect.  9  of  the  Criminal  Law  Amend¬ 
ment  Act,  1885,  the  prisoner  was  liable  on  the  indictment  for  felony  to  be  tried 
for  indecent  assault.  I  so  held,  and  left  the  case  to  the  jury,  who  found  the 
prisoner  guilty  of  indecent  assault.  I  reserved  this  case  on  the  question  of  law 
which  arose  at  the  trial,  whether  a  male  under  the  age  of  fourteen  years,  indicted 
for  an  offence  under  Sect.  4  of  the  Criminal  Law  Amendment  Act,  1885,  who  by 
reason  of  his  age  cannot  be  tried  or  convicted  for  such  offence,  can,  under  the 
provisions  of  Sect.  9  of  the  said  Act,  be  found  guilty  of  an  indecent  assault,  and  I 
ordered  the  prisoner  to  be  released  on  bail  until  this  should  be  decided,  and  the 
prisoner,  having  entered  into  his  own  recognisances  to  come  up  for  judgment, 
and  given  the  required  bail,  was  released  accordingly.” 

“  No  counsel  appeared  on  either  side. 

“  Their  Lordships  having  read  the  case  and  conferred, 

“  Lord  Coleridge  delivered  judgment,  that  the  prisoner  might 
rightly  be  convicted  of  an  indecent  assault,  though  he  could  not  be 
convicted  either  of  rape,  or  of  an  attempt  to  commit  a  rape,  which 
he  could  not  commit. 

“  Mr.  Justice  Hawkins  agreed,  though  he  said  he  did  not  quite 
concur  in  the  opinion  that  a  prisoner  could  not  be  convicted  of  an 
attempt  to  commit  a  crime  which  in  law  he  could  not  commit.  But 
here,  upon  the  express  enactment,  the  boy  could  be  convicted  of  an 
indecent  assault. 

“  The  other  judges  concurred. 

“  Conviction  for  an  indecent  assault  confirmed.” 

In  the  Female. — “  Any  person  who  unlawfully  and  carnally  knows 
any  girl  under  the  age  of  thirteen  years  shall  be  guilty  of  felony. 

“  Any  person  who  attempts  to  have  unlawful  carnal  knowledge  of  a 
girl  under  the  age  of  thirteen  years  shall  be  guilty  of  a  misdemeanour. 

“  Any  person  who  unlawfully  and  carnally  knows  or  attempts  to  know 
or  have  lawful  carnal  knowledge  of  a  girl  above  thirteen  but  under  sixteen 
years  of  age  shall  be  guilty  of  a  misdemeanour  ”  (Criminal  Law  Amend¬ 
ment  Act,  1885). 


ios  Rape! 

For  determination  of  these  ages  and  the  medical  evidence  thereon, 
vide  Vol.  I.,  Section  on  Age. 

It  will  thus  be  seen  that  under  thirteen  a  girl  is  not  presumed  to 
be  capable  of  either  giving  or  withholding  her  consent.  Above  the 
age  of  thirteen  but  under  sixteen  consent  is  so  far  a  mitigation  of 
the  offence  as  to  reduce  it  from  a  felony  to  a  misdemeanour,  and  even 
the  offence  itself  without  consent  may  be  so  considered.  The  law, 
however,  in  these  cases  gives  the  offender  one  more  loophole,  for  it 
enacts  : — 

“  If  it  shall  be  made  to  appear  to  the  court  or  jury  before  whom  the 
charge  shall  be  brought  that  the  person  so  charged  had  reasonable  cause 
to  believe  [from  appearance,  manner,  etc.]  that  the  girl  was  of  or  above 
the  age  of  sixteen  years,”  then  consent  shall  be  accepted  as  a  good 
defence. 

It  must  be  remembered  that  when  consent  is  of  no  avail  as  a  de  fence 
even  solicitation  is  equally  unavailable. 

In  1917  attempts  are  being  made  to  get  this  section  repealed  and 
to  have  the  age  of  protection  increased. 

Mental  Condition  of  Victim  in  Rape. 

“  Any  person  who  unlawfully  and  carnally  knows  or  attempts  to  have 
unlawful  carnal  knowledge  of  any  female  idiot  or  lunatic  or  imbecile 
woman  or  girl,  under  circumstances  which  do  not  amount  to  rape,  but 
which  prove  that  the  offender  knew  at  the  time  of  the  commission  of  the 
offence  that  the  woman  or  girl  was  an  idiot  or  imbecile,  shall  be  guilty  of 
a  misdemeanour  .” 

There  is  no  specific  mention  of  age  here,  but  the  insertion  of  the 
words  “  girl  ”  and  “  woman  ”  lead  to  a  natural  inference  that  the 
mental  condition  is  only  meant  to  be  an  additional  safeguard  against 
the  crime,  age  being  already  sufficiently  safeguarded. 

Time  for  Bringing  an  Action. 

In  reference  to  the  limit  of  age  between  thirteen  and  sixteen,  it  is 
expressly  laid  down  : — 

“  Provided  that  no  prosecution  shall  be  commenced  for  an  offence 
under  sub-section  1  of  this  section  more  than  three  months  after  the  com¬ 
mission  of  the  offence .” 

On  this  one  has  only  to  remark  that  with  the  exception  of  pregnancy 
or  actual  communicated  disease,  all  signs  of  defloration  are  likely  to 
have  become  completely  obliterated,  at  least  all  really  reliable  signs 
(vide  Sub-section  B,  pp.  28  et  seq.),  and  even  then  they  have  nothing 
to  do  with  consent. 

It  would  be  very  reasonable  to  place  this  limitation  of  time  upon 
all  cases,  irrespective  of  age. 
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Special  Circumstances  under  which  Rape  may  take,  or  be 

ALLEGED  TO  HAVE  TAKEN,  PLACE. 

1.  Under  the  Influence  of  Narcotics  or  Alcohol. — If  a  woman  be 
drunk  or  asleep  from  drink  or  other  narcotic,  the  commission  of  an  act 
of  sexual  intercourse  without  her  consent  is,  of  course,  easily  possible . 

In  R.  v.  White  (Northampton  Wint.  Ass.,  1856),  the  judge  stated  that  some 
doubts  were  entertained  whether  the  crime  of  rape  could  be  committed  (in  law) 
on  the  person  of  a  woman  who  had  rendered  herself  perfectly  insensible  by  drink, 
so  as  to  be  unable  to  make  any  resistance  :  he  thought  it  could  not  be  alleged 
as  an  excuse  for  the  man.  The  question  was  not  reserved,  as  the  prisoner  was 
acquitted  of  rape,  and  found  guilty  of  an  indecent  assault  ( R .  v.  Camplin,  Law 
Times,  June  28th,  1845). 

The  editor  is  unable  to  find  any  special  judicial  ruling  on  the 
question  of  drunkenness  and  narcotics  in  rape,  but  there  can  be  no 
question  about  the  lessons  that  common  sense  would  teach.  If  a 
woman  (age  is,  of  course,  here  not  considered)  alleges  that  she  was 
first  rendered  unconscious  by  drink,  and,  furthermore,  if  she  alleges 
that  a  soporific  was  administered  in  such  drink,  the  first  inquiry  that 
springs  to  one’s  mind  is — What  was  her  previous  character  ?  why  did 
she  agree  to  have  drink  alone  (such  offences  are  not  done  in  public) 
with  a  man  ?  how  much  did  she  drink  ?  what  exactly  happened  after 
she  had  taken  some  drink  ? — i.e.,  did  she  get  more  and  more  intoxicated 
with  more  drink,  or  did  a  condition  of  unconsciousness  supervene  on 
one  drink  only — how  long  was  she  alone  with  the  man  ?  All  these 
points  and  others  that  would  be  sure  to  arise  from  her  explanations 
require  to  be  carefully  considered  before  an  opinion  on  the  case  can 
be  arrived  at.  If  it  could  be  definitely  proved  that  a  known  soporific, 
such  as  opium,  had  been  used,  there  would  be  little  doubt  about  a 
conviction  ;  but  if  no  unfair  means  had  been  used  there  can  be  equally 
little  doubt  but  that  a  constructive  consent  had  been  given,  however 
much  it  may  have  been  regretted  afterwards.  The  question  (beyond 
the  nature  of  the  drug)  is  particularly  one  for  a  jury  and  common  sense 
rather  than  for  scientific  evidence. 

Dixon  Mann  (“For.  Med.,”  p.  95)  gives  full  details  of  a  case  where  chloral 
hydrate  was  alleged  to  have  been  given  for  purposes  of  rape  ;  the  prisoner  was 
awarded  ten  years’  penal  servitude,  but  was  released  at  the  end  of  two  years  on 
special  representation  to  the  Home  Secretary. 

2.  Under  the  Influence  of  Anaesthetics. — The  vapours  of  ether 
and  chloroform  have  been  criminally  used  in  attempts  at  rape,  although 
by  48  &  49  Viet.,  the  administration  of  any  drug,  matter,  or  thing  to  a 
girl  or  woman  with  intent  to  stupefy  or  overpower,  so  as  thereby  to 
enable  any  person  to  have  unlawful  carnal  connection  with  such  woman 
or  girl,  constitutes  a  misdemeanour. 

In  a  case  which  occurred  in  France,  a  dentist  was  convicted  of  a  rape  upon  a 
woman,  to  whom  he  had  administered  the  vapour  of  ether.  The  prosecutrix  was 
not  perfectly  unconscious,  but  she  was  rendered  wholly  unable  to  offer  any 
resistance  {Med.  Gaz.,  vol.  40,  p.  865).  A  dentist  was  convicted  of  rape  under 
somewhat  similar  circumstances  in  the  United  States,  but  it  was  thought  that  the 
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woman  had  made  the  charge  under  some  delusion.  In  R.  v.  Snarey  (Winchester 
Lent  Ass.,  1859)  there  was  a  clear  attempt  at  fraud.  The  prosecutrix  asserted 
that  she  was  instantly  rendered  insensible  by  the  prisoner  forcibly  applying  a 
handkerchief  to  her  face,  and  she  accused  him  of  having  committed  a  rape  upon 
her.  The  charge  was  disproved  by  a  distinct  alibi,  as  well  as  by  the  improbability 
of  all  the  circumstances.  In  White  v.  Howarth  (Liverpool  Wint.  Ass.,  1861)  it  was 
alleged  that  the  defendant’s  daughter  having  gone  to  consult  the  plaintiff,  who 
was  a  dentist,  he  took  an  opportunity  of  rendering  her  suddenly  insensible  by 
chloroform,  and  then  had  intercourse  with  her.  In  cross-examination,  however, 
it  transpired  that  the  girl  was  not  rendered  insensible  at  all,  but  was  conscious 
of  all  that  was  going  on,  and  she  might  have  given  an  alarm,  but  did  not. 

In  Bromwich  v.  Waters  (Chester  Lent.  Ass.,  1863)  it  was  alleged  on  the  part  of 
the  plaintiff  that  the  defendant  had  given  to  a  woman  some  liquid,  which  she  had 
only  tasted,  and  then  suddenly  became  unconscious.  It  was  suggested  that 
while  in  this  state  the  defendant  had  had  intercourse  with  her,  which  he  denied  ; 
the  woman  herself  alleged  that  she  was  not  conscious  of  her  pregnancy  until  some 
months  after  this  visit. 

Most  of  these  stories  when  properly  examined  will  be  found  incon¬ 
sistent  and  untrue.  It  is  not  the  property  of  chloroform  or  of  any 
narcotic  substance,  in  a  non-fatal  dose,  to  render  a  person  instanta¬ 
neously  insensible  and  powerless.  If  given  in  a  non-fatal  dose  their 
effects  are  slowly  and  gradually  produced  ;  if  they  come  on  in  a  few 
minutes  the  dose  must  have  been  large,  and  then  it  is  probable  the 
person  would  die.  There  is  no  doubt  that  many  of  the  charges  made 
against  medical  men  and  dentists  by  women  who  allege  that  they  have 
been  violated  whilst  under  the  influence  of  anaesthetics  are  false 
charges.  “  Anaesthetics  stimulate  the  sexual  functions,  and  the  ano¬ 
genital  region  is  the  last  to  give  up  its  sensitiveness  (Bull,  of  the 
Medico-Legal  Soc.  of  New  York,  May  and  December,  1881).  These 
charges  are  sometimes  made  in  all  good  faith  by  modest  females.”  A 
woman  under  the  partial  influence  of  an  anaesthetic  may  mistake  the 
forcible  attempts  to  restrain  her  movements,  while  she  is  passing 
through  the  preliminary  stage  of  excitement  induced  by  the  anaesthetic, 
for  an  attempt  upon  her  person.  In  one  instance,  a  lady  engaged  to 
be  married  was  accompanied  to  a  dentist  by  her  affianced  husband. 
Chloroform  was  given,  and  a  tooth  extracted  in  the  presence  of  this 
gentleman.  She  could  hardly  be  convinced  that  the  dentist  had  not 
made  an  attempt  upon  her  chastity.  Mann  (“  For.  Med.,”  p.  93) 
mentions  another  similar  case. 

These  are  all  cases  in  which  the  patient  has  voluntarily  taken  an 
anaesthetic  for  medical  purposes  ;  they  inculcate  the  golden  rule  from 
which  no  exception  should  be  made  under  any  circumstances  what¬ 
ever,  viz.,  never  administer  an  anaesthetic  without  the  presence  of 
at  least  one  other  person  besides  yourself  and  the  patient,  and  let,  at 
least,  one  such  person  be  disinterested.  It  is  much  easier  for  a  charge 
of  this  sort  to  be  brought  forward  than  to  be  disproved,  and  especially 
so  if  there  be  a  conspiracy  of  two  to  blackmail.  (For  hints  on  this 
subject,  vide  “  Blackstone’s  Comm.,”  vol.  4,  p.  213.) 

On  the  other  hand,  the  woman  may  not  take  the  anaesthetic  volun¬ 
tarily,  but  may  allege  that  she  was  anaesthetised  (1)  violently  ;  or 
(2)  while  asleep.  That  a  person  can  be  anaesthetised  without  being 
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awakened  from  a  natural  sleep  is  certainly  possible,  though  in  the 
many  cases  in  which  the  experiment  has  been  tried  it  has  failed  more 
frequently  than  it  has  succeeded  ;  a  statement,  therefore,  to  this  effect, 
when  made  by  the  victim  of  an  alleged  rape,  should  require  a  good 
deal  of  corroboration.  That  a  woman  may  become  paralysed,  or 
may  even  faint,  from  fear,  and  subsequently  be  ansesthetised  against 
her  will,  is  also  certainly  possible  ;  but  when  we  are  told  that  the 
throwing  over  the  face  of  a  handkerchief  saturated  with  chloroform 
has  produced  instant  unconsciousness  under  which  rape  has  been 
carried  out,  the  statement  requires  very  careful  consideration  and 
close  cross-examination  as  to  fear,  and  what  followed  immediately 
upon  the  covering  of  the  face  ;  for  that  chloroform  anaesthesia,  or 
anaesthesia  by  any  other  known  drug,  can  be  thus  instantly  produced 
is  an  obvious — lie,  no  milder  word  is  suitable.  In  cases  such  as  these, 
signs  of  a  struggle  and  consideration  of  the  physical  and  moral  and 
emotional  character  of  the  lady  and  gentleman  respectively  become 
the  principal  factors. 

3.  Under  the  Influence  of  Fear  or  other  Moral  Restraint  or  Decep¬ 
tion. — Some  medical  jurists  have  argued  that  a  rape  cannot  be  per¬ 
petrated  by  one  man  alone  on  an  adult  woman  of  good  health  and 
vigour  ;  and  they  have  treated  all  accusations  made  under  these 
circumstances  as  false.  Whether,  on  any  criminal  charge,  a  rape 
has  been  committed  or  not,  is  of  course  a  question  of  fact  for  a 
jury  and  not  for  a  medical  witness.  The  fact  of  the  crime  having 
been  actually  perpetrated  can  be  determined  only  from  the  evi¬ 
dence  of  the  prosecutrix  and  of  other  witnesses  ;  still  a  medical 
man  may  be  able  to  point  out  to  the  court  circumstances  which 
might  otherwise  escape  notice.  Setting  aside  the  cases  of  infants, 
idiots,  lunatics,  and  weak  and  delicate  or  aged  women,  it  does  not 
appear  probable  that  intercourse  could  be  accomplished  against  the 
consent  of  a  healthy  adult,  under  conditions  of  fear  alone,  unless 
she  fell  into  a  state  of  syncope,  from  terror  and  exhaustion.  An  emi¬ 
nent  judicial  authority  has  suggested  that,  in  his  opinion,  too  great 
distrust  is  commonly  shown  in  reference  to  the  amount  of  resistance 
offered  by  women  of  undoubted  character.  Inability  to  resist  from 
terror,  or  from  an  overpowering  feeling  of  helplessness,  as  well  as 
horror  at  her  situation,  may  lead  a  woman  to  succumb  to  the  force  of  a 
ravisher,  without  offering  that  degree  of  resistance  which  is  generally 
expected  from  a  woman  so  situated.  As  a  result  of  long  experience, 
he  thinks  that  injustice  is  often  done  to  respectable  women  by  the 
doctrine  that  resistance  was  not  continued  long  enough. 

When  several  are  combined  against  the  female  the  case  of  course  is 
rendered  much  more  simple,  and  resistance  may  be  impossible,  but 
in  this  case  we  may  expect  to  find  some  marks  of  violence  on  her  person, 
if  not  on  the  genital  organs.  (But  see  3  Casper,  E.  Tr.,  p.  311.) 

A  woman  may  yield  to  a  ravisher,  under  threats  of  death  or  duress  ; 
in  this  case  her  consent  does  not  excuse  the  crime,  but  this  is  rather  a 
legal  than  a  medical  question.  An  aged  woman  can  scarcely  be 
expected  to  resist  a  strong  man,  Chevers  mentions  a  case  in  which 
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a  man  was  convicted  of  rape  and  an  aggravated  assault  on  a  woman  of 
seventy  years  of  age. 

Recently  two  youths,  each  set.  16,  were  tried  for  the  rape  of  a  girl  set.  14,  but 
who  appeared  somewhat  older  ( R .  v.  Golding  and  Neal ,  C.  C.  C.,  March,  1891). 
It  was  alleged  that  the  girl  was  seized  by  the  arms  by  Neal  and  held  against 
some  palings,  whilst  Golding  had  connection  with  her,  she  being  in  the  standing 
posture.  She  then  ran  away  ;  but  was  pursued  and  seized  by  the  arms  by  Gold¬ 
ing,  whilst  Neal  now  had  connection,  standing.  The  girl  went  home  agitated,  but 
made  no  complaint  to  her  mother,  who  next  day  washed  the  girl’s  under-linen, 
but  observed  nothing  unusual.  When  medically  examined  six  days  after  the 
occurrence,  the  vagina  was  dilated  and  inflamed,  and  the  hymen  ruptured  and 
healed.  The  connection  was  not  denied,  the  defence  being  that  the  girl,  who 
had  been  sliding  on  the  ice  with  the  boys,  was  an  inviting  party.  There  was 
an  acquittal  on  the  charge  of  rape  and  a  conviction  for  intercourse  with  a  girl 
under  sixteen  years  of  age.  It  seems  impossible  for  a  youth  to  rape  a  girl 
whilst  standing,  since  mere  stooping,  or  bowing  of  the  body,  when  held  by  the 
arms,  would  suffice  to  prevent  penetration. 

In  1899,  a  man  was  convicted  of  the  murder  of  a  woman,  Sebra  Troughear 
( R .  v.  Kerr,  Carlisle  Sum.  Ass.,  1899).  From  the  evidence,  it  Appeared  that  the 
woman  died  whilst,  or  shortly  after,  a  rape  was  committed  on  her  by  the  prisoner, 
accompanied  with  brutal  violence.  The  actual  cause  of  death  was  suffocation 
brought  about  by  the  vomiting  of  a  hearty  meal.  The  sentence  was  commuted, 
and  in  1893  Kerr  was  liberated. 

In  connection  with  this  case  I  am  indebted  to  a  distinguished 
K.C.  for  the  following  legal  memoranda 

If  a  man  in  committing  a  rape,  or  in  assaulting  a  woman  so  as  to  cause 
grievous  bodily  harm,  causes  her  to  vomit,  whereby  she  is  suffocated,  he  commits 
an  act  of  constructive  murder  ;  but  if  the  vomiting  and  death  were  the  result 
of  an  attempt  only  at  rape,  he  is  guilty  of  manslaughter.  If,  on  the  other  hand, 
the  woman  consented  to  have  carnal  intercourse,  and  all  that  the  man  did  to 
her  was  the  rude  violence  of  a  rough  drunken  mam  without  intent  to  injure,  he 
would  have  committed  no  offence  whatever,  even  though  what  he  did  caused  her 
to  vomit,  and  thus  led  to  her  death  from  suffocation. 

In  the  Lancet ,  vol.  1,  1902,  p.  175,  will  be  found  an  acpount  of  a 
case  in  which  religious  fervour  was  the  lever  used  by  a  man  to  effect 
his  purpose  ;  the  case  known  as  the  Horos  case  excited  much  indigna¬ 
tion  at  the  time  ;  the  man  pleaded  impotence,  which  was  disproved. 

At  the  June,  1904,  sessions  of  the  Central  Criminal  Court,  in  R.  v.  McCarthy, 
the  prisoner  was  convicted  of  rape  and  sentenced  to  two  years’  hard  laboiu 
under  the  following  circumstances  : — The  prisoner  advertised  for  girls  for  the 
stage,  and  under  the  pretence  of  teaching  them  to  “do  the  splits  ”  he  had 
connection  with  at  least  two  girls,  set.  19  and  23.  The  age  and  innocence  of  the 
victims  were  such  as  to  call  for  the  full  penalty  the  law  allows  for  the  offence. 

In  all  such  cases  the  age  and  mental  condition  (innocence)  of  the 
girl  are  the  principal  factors  in  deciding  upon  the  guilt  of  the  prisoner. 
Medical  evidence  cannot  go  beyond  its  province  of  attempting  to  say 
whether  or  not  connection  has  taken  place. 

4.  Can  a  Woman  be  Violated  During 'Natural  Sleep. — It  may  be  a 
question  whether  a  man  can  have  intercourse  with  a  woman  without 
her  knowledge  while  in  a  state  of  unconsciousness  from  natural  sleep. 

Casper  met  with  a  solitary  case  in  which  a  girl,  set.  16,  accused  a  man  of  having 
had  intercourse  with  her  while  she  was  sleeping  in  her  bedt  She  asserted  she  was 
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not  conscious  of  his  action  until  he  was  in  the  act  of  withdrawing  from  her.  On 
her  own  statement  she  was  virgo  Intacta  up  to  the  date  of  the  occurrence.  Upon 
the  facts  of  the  case,  Casper  came  to  the  conclusion  that,  if  her  statement  was 
true,  the  man  could  not  have  had  intercourse  with  her  without  causing  pain 
and  rousing  her  to  a  consciousness  of  her  position.  The  hymen  was  not  des¬ 
troyed,  but  presented  laceration  in  two  places.  This  and  other  facts  showed 
that  there  had  been  intercourse,  but  did  not  prove  that  this  had  taken  place 
without  the  consciousness  of  the  woman  (“  Klin.  Novellen,”  1863,  p.  31). 

A  man  was  charged  with  rape,  and  the  prosecutrix  swore  that  he 
had  effected  his  purpose  during  her  sleep.  The  bare  possibility  of  the 
offence  being  perpetrated  under  these  circumstances  cannot  be  denied  ; 
but  this  admission  could  only  apply  to  a  case  in  which  the  woman  had 
been  accustomed  to  sexual  intercourse,  and  in  which  the  sleep  was 
unnatural  or  lethargic.  In  this  instance  the  woman  was  a  prostitute, 
and  the  charge  improbable.  (3  Casper,  E.  Tr.,  p.  297.) 

A  respectable  married  woman  who  had  had  children  threw  herself  on  her 
bed  with  her  clothes  on,  late  one  evening,  and  fell  fast  asleep.  She  was  first 
awakened  by  finding  a  man  upon  her  body,  in  the  act  of  withdrawing  from  her. 
This  man,  a  servant  in  the  house,  was  given  into  custody  on  a  charge  of  rape. 
In  the  first  instance  he  did  not  deny  the  act,  and  there  was  no  reason  to  believe 
that  the  prosecutrix  was  aware  of  the  prisoner’s  conduct  until  the  crime  was 
completed,  and  she  was  awakened  in  the  manner  described — apparently  by  the 
weight  of  the  prisoner’s  body.  The  prisoner  was  convicted  ( Edin .  Month.  Jour., 
December,  1862,  p.  570). 

A  case  which  may  serve  to  throw  a  little  light  upon  this  question 
occurred  to  Casper  (“  Gerichtl.  Med.,”  vol.  2,  p.  574).  A  married 
woman  alleged  that  a  man  had  had  intercourse  with  her  while  in  bed, 
and  when  she  was  asleep.  In  her  deposition,  however,  she  admitted 
she  was  conscious  that  some  one  was  lying  upon  her,  and  that  she 
asked  who  it  was,  showing,  as  Casper  remarks,  that  she  had  a  know¬ 
ledge  of  what  was  going  on,  and  a  doubt  whether  the  person  was  her 
husband. 

In  reference  to  the  question  whether  it  is  possible  to  commit  rape 
upon  a  woman  while  asleep,  a  majority  of  the  Scotch  judges  decided, 
in  the  case  of  S weenie  (“  Irvine’s  Justic.  Rep.,”  vol.  3,  p.  109),  that 
the  feloniously  having  connection  with  a  woman  while  asleep  was  not 
indictable  under  the  name  of  rape,  inasmuch  as,  apart  from  the  force 
implied  in  the  act  of  connection,  there  was  no  force  used  to  overcome 
the  will  of  the  woman.  But  they  held,  however  improbable  it  might 
be,  it  was  quite  possible  that  a  man  might  have  connection  with  a 
woman  while  asleep  [Edin.  Month.  Jour.,  December,  1862,  p.  570), 
forgetting,  possibly,  “  non  omnes  dormiunt  quae  clausos  habent  oculos .” 

The  state  of  the  mind  during  the  act  of  waking  from  natural  sleep, 
i.e.,  when  a  person  is  in  a  half -conscious  state,  may  also  give  rise  to  a 
question  connected  with  rape.  In  B.  v.  Clarke  (York  Aut.  Ass.,  1854) 
the  prisoner  was  charged  with  having  committed  a  rape  on  the  prose¬ 
cutrix. 

The  woman  had  been  married  to  her  husband  six  years,  and  had  had  three 
children.  Prisoner  took  advantage  of  his  absence  from  home  to  get  into  the 
bed  of  the  prosecutrix,  about  two  o’clock  in  the  morning  :  she  mistook  him  for  her 
M.J. — VOL.  TI.  8 
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husband  and  under  this  mistake  allowed  him  to  have  intercourse  with  her.  It 
was  only  some  tune  afterwards  that  she  found  it  was  the  prisoner,  and  not  her 
husband,  who  was  in  bed  with  her.  The  jury  convicted  him  on  this  evidence. 

The  case  was  reserved  by  Crowder,  J.,  for  the  opinion  of  the  judges 
whether  the  offence  amounted  to  rape,  as  it  was  not  included  in  the 
ordinary  definition,  i.e.,  of  carnal  knowledge  by  force  and  against  the 
will  of  the  woman.  In  R.  v.  Rickstraw  (C.  C.  C.,  1863),  and  R.  v. 
Jackson ,  in  both  of  which  intercourse  had  been  had  with  women  under 
similar  circumstances,  it  was  held  that  the  offence  did  not  in  law  amount 
to  the  crime  of  rape.  In  the  former  case,  the  prisoner  was  tried  and 
found  guilty  of  an  unlawful  assault  on  the  prosecutrix.  Keating,  J., 
then  stated,  that  where  a  man  personated  the  husband,  the  act  of 
intercourse  did  not  amount  to  rape,  because  it  was  done  with  the 
assent  of  the  woman  (but  vide  below,  now  expressly  ruled  as  rape). 
The  prisoner,  in  his  defence,  stated  that  the  intercourse  had  taken 
place  by  the  woman’s  consent,  and  that  she  had  invited  him  ;  but  this 
she  denied,  and  the  circumstantial  evidence  in  the  opinion  of  the  court 
tended  to  negative  the  prisoner’s  statement  :  he  was  convicted  of  an 
assault.  It  is  a  curious  psychological  question,  however,  whether  a 
woman  can  have  connection,  under  these  circumstances,  without  at 
least  entertaining  a  suspicion  that  the  man  is  not  her  husband.  It  is 
a  matter  of  great  doubt,  when  intercourse  has  thus  been  had  in  a  waking 
state,  whether  the  act  could  take  place  without  the  tacit  assent  of  the 
woman. 

5.  Can  a  Woman  be  Violated  during  Hypnotic  Sleep. — The  condition 
of  the  so-called  hypnotic  or  unnatural  sleep  has  given  rise  to  a  question 
connected  with  the  alleged  perpetration  of  rape. 

A  girl,  set.  18,  consulted  a  therapeutic  magnetizer  as  to  her  health.  She 
visited  him  daily  for  some  days.  Four  and  a  half  months  afterwards  she  dis¬ 
covered  that  she  was  pregnant,  and  made  a  complaint  to  the  authorities  against 
the  magnetizer.  They  directed  a  physician  and  surgeon  to  determine  the  date 
of  her  pregnancy,  and  whether  complainant  might  have  then  been  violated  and 
rendered  pregnant  contrary  to  her  will,  i.e.,  if  her  volition  could  have  been 
completely  or  partially  annihilated  by  magnetism.  The  medical  inspectors 
were  satisfied  that  the  pregnancy  did  not  extend  farther  back  than  four  and  a 
half  months  ;  and  founding  their  opinion  on  Husson’s  report,  made  to  the 
Academy  in  1831,  concluded  that,  as  a  person  in  magnetic  sleep  is  insensible  to 
every  kind  of  torture,  sexual  intercourse  might  then  take  place  with  a  young 
woman  without  the  participation  of  her  will,  and  without  her  being  conscious 
of  the  act,  and  consequently  without  her  being  able  to  resist  the  act  consum¬ 
mated  on  her.  The  opinion  was  confirmed  by  that  of  Devergie  ( Gaz .  Med.  de 
Paris  ;  and  Edin.  Month.  Jour.,  December,  1860,  p.  566). 

Although  the  editor  is  unable  to  find  any  recently  recorded  case  of 
this  kind,  there  can  be  no  reasonable  doubt  about  the  possibility  of 
such  an  occurrence,  and  this  is  one  of  the  reasons  why  this  method  of 
therapeutics  is  looked  upon  with  some  disfavour  and  as  one  requiring 
great  care  in  its  practitioners. 

6.  It  is  Rape  if  the  Ravisher  Personates  the  Husband. — This  state 
ment  is  expressly  made  by  48  &  49  Viet.  c.  69,  par.  4,  at  the  end. 

In  the  case  of  R.  v.  Morrissey  (C.  C.  C.,  July,  1892),  the  prisoner 
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was  awarded  three  years’  penal  servitude  on  conviction  of  rape  on  a 
married  woman  under  the  following  circumstances.  He  entered  the 
woman’s  room  when  she  was  alone  in  bed  and  asleep.  She  awoke  as 
the  prisoner  was  finishing  sexual  connection  with  her,  thinking  it  was 
her  husband.  Pollock,  B.,  in  leaving  the  case  to  the  jury,  said  that 
a  man  having  connection  with  a  sleeping  woman,  by  personating  her 
husband,  i.e.,  putting  himself  in  such  a  position  that  she  might  suppose 
him  to  be  her  husband,  would  be  guilty  of  rape. 

This  case  illustrates  very  well  the  difficulties  of  these  cases,  which 
really  turn  on  the  credibility  of  witnesses,  a  point  certainly  not  so 
well  within  reach  of  those  who  only  read  the  evidence  in  print.  The 
evidence  of  the  prisoner  and  prosecutrix  is,  the  editor  thinks,  worth 
giving  in  full,  for  in  his  opinion  cases  of  “  impersonation  of  the  husband” 
are  even  fuller  of  suspicion  than  those  “  during  sleep.” 

The  statement  of  the  prosecutrix  was  to  the  effect  that  the  prisoner  had 
lodged  in  the  house  nine  or  ten  months,  that  he  was  a  horsekeeper,  that  her 
husband  was  usually  out  with  his  cab  till  midnight  or  later,  that  on  the  night 
of  the  12th  June  she  had  gone  to  bed  about  half-past  ten  and  was  asleep,  that 
she  was  awoke  by  finding  the  prisoner  in  bed  in  the  act  of  having  connection  with 
her.  Thinking  it  was  her  husband,  she  called  “  Sam,”  her  husband’s  name,  upon 
which  the  prisoner  made  some  remark,  and,  finding  it  was  not  her  husband’s 
voice,  she  screamed  and  threw  him  off,  got  out  of  bed,  and  ordered  him  out  of  the 
house,  saying,  “  Jim,  how  dare  you  come  into  my  bed  ?  ”  He  said,  “  What  is 
the  matter,  mistress  ?  I  will  go  on  my  knees  to  you  for  pardon.”  “I  said, 

‘  I  want  no  pardon  for  this.’  He  ran  into  his  own  room  and  dressed  himself. 
I  followed  him  into  the  kitchen  and  ordered  him  out  of  the  house,  and  he  went  out. 
My  husband  had  gone  away  into  Suffolk  on  the  Saturday  to  his  brother’s  funeral. 
In  the  morning  I  wrote  to  him  and  he  came  home,  and  on  the  15th  I  applied 
for  a  warrant  against  the  prisoner.” 

The  prisoner  cross-examined  the  prosecutrix,  and  was  then  sworn  and  gave 
the  following  evidence  :  “  When  I  went  home  the  woman  used  to  kiss  me  every 
night  after  I  had  done  my  work.  When  I  went  upstairs  her  door  was  wide 
open.  I  went  into  her  room  and  woke  her  up,  and  she  shifted  over  in  the  bed. 
I  got  into  bed  with  her.  I  was  undressed ;  she  catched  hold  of  my  person,  and 
put  it  in.  She  never  said  a  cross  word,  not  until  I  had  finished,  then  she  shouted 
out,  ‘  What  are  you  doing  in  my  bed,  Jim  ?  ’  so  I  got  out  of  her  bed  and  went  into 
my  own  in  the  next  room.  I  dressed  myself  and  went  down  into  the  kitchen. 
She  followed  me  down,  gave  me  two  boxes  on  the  nose,  and  turned  me  out  of 
doors.” 

Cross-examined  :  “I  was  not  drunk  or  sober,  I  was  half  and  half.  She  used 
to  kiss  me  at  night  when  I  came  home.  I  went  into  my  own  room  and  undressed 
before  I  went  into  her  room.  I  caught  hold  of  her  and  said,  ‘  Wake  up,  Jennie,’ 
and  she  moved  over  in  the  bed.  The  first  thing  she  said  was,  ‘  My  God  !  is  that 
you,  Jim  ?  ’  I  said  ‘  Yes,  mistress,’  and  she  said,  ‘What  are  you  doing  in  my 
bed  ?  ’  She  was  very  angry.” 

By  the  Court  :  “  When  she  kissed  me  her  husband  was  not  at  home.  I  had 
never  taken  liberties  with  her  before.” 

The  prosecutrix  was  recalled  and  stated  :  “I  never  kissed  the  prisoner.  He 
had  tried  to  kiss  me  some  time  ago,  about  twice  ;  it  was  in  my  husband’s  pres¬ 
ence.  He  thought  it  was  only  chaff,  as  we  were  saying  good-night,  and  going 
up  to  bed.  My  bedroom  door  was  not  open  on  this  night  ;  I  always  close  it. 

I  don’t  know  whether  the  prisoner  had  been  drinking,  he  was  a  fairly  sober  man.” 

7.  Influence  of  Hysteria. — In  B.  v.  Baker  (C.  C.  C.,  September, 
1872),  the  prosecutrix,  set,  17,  alleged  that  she  did  not  consent  to  the 
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act,  and  evidence  was  given  to  show  that  she  had  been  suffering  from 
hysteria  and  was  in  a  fit  at  the  time  that  the  act  was  perpetrated. 
The  prisoner  was  convicted.  Cases  in  which  hysteria  is  pleaded  as  the 
cause  of  unconsciousness  should  be  regarded  with  great  suspicion. 
It  is  easy  for  a  girl  who  has  given  her  consent  and  repented,  to  make  a 
plea  of  this  kind.  A  medical  man  is  bound  to  see  in  these  cases  whether 
there  is  any  evidence  of  force  or  marks  of  violence  on  the  person  or 
genitals.  (3  Casper,  E.  Tr.,  p.  307.) 

8.  Rape  on  Prostitutes. — It  must  be  remembered  that  the  law 
protects  a  prostitute  against  involuntary  connection  just  as  it  protects 
children  and  chaste  women,  but  when  a  charge  of  rape  is  made  by  a 
prostitute,  it  is  justly  received  with  suspicion,  and  the  case  is  narrowly 
scrutinised.  Something  more  than  medical  evidence  would  be  required 
to  establish  a  charge  under  these  circumstances.  The  question  turns 
here,  as  in  all  cases  of  rape  upon  adult  women,  on  the  fact  of  consent 
having  been  previously  given  or  not.  This  is  the  point  at  which  the 
greater  number  of  these  cases  of  alleged  rape  break  down  ;  and  it  need 
hardly  be  observed,  that  this  question  has  no  relation  to  the  duties  of 
a  medical  witness  ;  all  that  he  can  do  is  to  establish,  occasionally, 
whether  or  not  sexual  intercourse  has  been  had  with  or  without  some 
violence.  It  is  obvious  that  there  may  be  marks  of  violence  about 
the  pudendum  or  on  the  person,  and  yet  the  conduct  of  the  woman 
may  have  been  such  as  to  imply  consent  on  her  part  ;  we  must  not 
suppose  that  medical*  proof  of  intercourse  is  tantamount  to  legal 
proof  of  rape,  it  is  only  a  suggestion  and  not  worth  anything  as  evidence 
of  “  consent  or  not.” 


Medical  Aspects  of  Rape. 

Medical  evidence  is  commonly  required  to  support  a  charge  of  rape, 
but  it  is  seldom  more  than  corroborative  ;  the  facts  are,  in  general, 
sufficiently  apparent  from  the  statement  of  the  prosecutrix.  There  is, 
however,  one  case  in  which  medical  evidence  is  of  some  importance — 
namely,  when  a  false  accusation  is  made.  In  some  instances,  as  in 
respect  to  rape  on  infants  and  children,  the  charge  may  be  founded  on 
mistake ;  but  in  others  there  is  little  doubt  that  it  is  often  wilfully 
and  designedly  made,  for  motives  into  which  it  is  here  unnecessary  to 
inquire.  Amos  remarked,  that  for  one  real  rape  tried  on  the  Circuits  in 
his  time,  there  were  on  the  average  twelve  pretended  cases.  In  some 
few  instances  these  false  charges  are  at  once  set  aside  by  medical 
evidence — in  others,  medical  men  may  be  sometimes  the  dupes  of 
designing  persons  ;  but  in  the  majority,  the  falsehood  of  the  charge  is 
proved  by  inconsistencies  in  the  statement  of  the  prosecutrix  herself. 
It  is  stated  that  in  Scotland,  where  there  is  a  careful  preliminary 
inquiry,  false  charges  of  rape  are  exceedingly  rare. 

The  duty  of  a  medical  witness  on  these  occasions  will  be  best 
understood  by  considering  the  subject  in  relation  to  females  at  different 
ages.  On  being  called  to  examine  a  person  on  whom  a  rape  is  alleged 
to  have  been  committed,  the  first  circumstance  which  a, practitioner 


MEDICAL  EVIDENCE  IN  RAPE 


117 


should  notice  is  the  precise  time  and  date  at  which  he  is  summoned, 
taking  an  early  opportunity  of  comparing  his  watch  with  some  neigh¬ 
bouring  clock.  This  may  appear  a  trivial  matter,  and  one  wholly 
irrelevant  to  the  duties  of  a  medical  practitioner  ;  but  it  is  to  be 
observed,  that  the  time  at  which  a  surgeon  is  required  to  examine  a 
prosecutrix  may  form  a  material  part  of  the  subsequent  inquiry.  It 
will  be  important  to  the  defence  of  a  person  accused,  if  it  can  be  proved 
that  the  female  did  not  take  the  earliest  opportunity  to  complain  ; 
and  it  may  also  be  the  means  of  defeating  an  alibi  falsely  set  up  by  an 
accused  person  in  his  defence. 

It  is  rare  that  cases  of  rape  are  tried  without  medical  evidence  ; 
occasionally  an  attempt  is  made  to  dispense  with  it,  and  the  result  is 
generally  an  acquittal.  Juries  naturally  dislike  to  convict  persons  of 
this  serious  crime,  unless  the  statement  of  the  prosecutrix  is  corrobo¬ 
rated  by  medical  facts  and  opinions  ( R .  v.  Walker,  Maidstone  Wint. 
Ass.,  December,  1862).  Medical  evidence  in  cases  of  rape  may  be 
derived  from  four  sources  :  (1)  Marks  of  violence  about  the  genitals. 

(2)  Marks  of  violence  on  the  person  of  the  prosecutrix  or  prisoner. 

(3)  The  presence  of  stains  of  the  spermatic  fluid,  or  of  blood,  on  the 
clothes  of  the  prosecutrix  or  prisoner.  (4)  The  existence  of  gonor¬ 
rhoea  or  syphilis  in  one  or  both.  This  evidence  will  vary  according  to 
circumstances. 

In  examining  the  victim  of  alleged  rape  it  is  important  to  remember 
that  no  one,  neither  coroner,  magistrate  nor  judge,  nor  any  police 
official,  can  compel  a  girl  to  submit  to  being  examined  without  being 
guilty  of,  and  running  the  risk  of  an  action  for,  indecent  assault ; 
hence  there  are  three  people  whose  consent  must  be  obtained  before 
undertaking  such  an  examination  ( vide  Vol.  I.,  pp.  67  et  seq.).  These 
three  are  : 

1.  Yourself. — Let  your  conscience  be  clear  that  you  have  reasonable 
grounds  to  wish,  or  even  to  press,  for  an  examination,  so  that,  if  it 
should  be  necessary,  you  can  give  substantial  grounds  for  your  action, 
carrying  with  them  the  probabilities  of  consent. 

2.  The  Victim. — If  of  reasonable  age  and  understanding  to  give 
consent. 

3.  The  Nearest  Guardian. — This  is  essential  if  the  victim  is  not 
of  reasonable  age  and  understanding,  and  is  certainly  advisable  in  all 
cases. 

If  the  circumstances  are  in  any  way  peculiar,  it  is  advisable  to  have 
the  consent  in  writing,  and  in  all  cases,  without  exception,  a  verbal  con¬ 
sent  should  be  given  in  the  presence  of  disinterested  witnesses.  It  is  also 
necessary  to  state  openly  that  evidence  derived  from  such  examination 
may  be  used  against  as  well  as  for  the  examinee  ;  this  is  particularly 
the  case  in  examining  suspected  persons. 

Having  obtained  these  consents,  proceed  in  a  good  light  and  in  a 
position  which  allows  of  a  most  thorough  examination  by  eye,  finger, 
and  instruments  if  necessary,  to  make  your  investigations. 

Previously  to  the  actual  inspection  of  the  genitalia  it  is  well  that 
you  should  make  written  notes  on  the  following  points. 
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1.  Date  and  exact  hour  at 
which  she  visits  you. 

2.  Her  walk  or  attitude,  bodily 
and  mental. 


3.  Who  is  with  her,  and  their 
attitude  and  frame  of  mind  to¬ 
wards  victim  and  accused. 

4.  The  statements  of  her  and 
of  her  friends,  inquire  especially  : 

(a)  Age. 

(b)  Date,  time  and  place  of 
alleged  offence. 

(c)  Exact  position  of  the  parties, 
sitting,  lying,  or  standing,  etc. 

(d)  Did  she  cry  out  or  not,  or 
struggle  ? 

(e)  Menstruating  or  not  at  the 
time  ? 

(/)  Was  she  sensible  the  whole 
time  ? 


1 .  Required  principally  in  refer¬ 
ence  to  lapse  of  time  since  the 
occurrence,  if  long  delayed,  why  ? 

2.  As  to  pain  on  walking, 
excited  or  otherwise,  under  the 
influence  of  alcohol,  etc.  Physi¬ 
cal  and  emotional  constitution. 

3.  Refers  to  concocted  or 
genuine  tales ;  chances  of  con¬ 
ference  as  to  what  to  say,  etc. 

4.  These  must  be  taken  down 
as  near  as  possible  verbatim,  and 
will  constitute  most  important 
evidence  either  to  establish  guilt 
or  to  free  the  innocent.  She  and 
her  friends  have  probably  been  to 
others,  or  made  statements  to 
others,  and  the  general  or  special 
agreement  of  the  various  state¬ 
ments  will  be  strong  proof  of  their 
truth  or  of  their  falsehood. 


Then  have  her  completely  undressed,  and  with  regard  to  her 
clothes  note  more  especially — 

(a)  Blood  on  them,  and  its 
situation. 

(b)  Mud  and  other  stains, 
grass,  etc. 

(c)  Seminal  stains,  or  what 
look  like  them,  on  the  drawers, 
chemise,  etc. 

And  with  regard  to  herself,  note  the  physical  development  of  the 
limbs,  for  powers  of  struggling,  etc.,  and  bruises  and  injuries  found  on 
the  body  generally,  and  inquire  (and  note  her  explanation)  how  they 
came  there,  especially  with  reference  to  the  possibility  of  their  self¬ 
infliction,  or  to  their  consonance  with  her  tale. 

Then  proceed  to  examine  carefully  the  genitalia,  including  the 
breasts.  It  may  occasionally  happen  that  the  girl  is  menstruating,  or 
alleged  to  be  so.  In  clinical  practice  it  is  usual  at  this  time  to  avoid  a 
vaginal  examination  from  motives  of  decency,  but  in  criminal  cases 
this  objection  cannot  hold  ;  in  fact,  the  establishment  of  the  fact  of 
menstruation  may  be  a  most  material  point,  as  in  the  following  case 
reported  to  the  editor  by  Dr.  Lowndes,  of  Liverpool. 

I  had  to  examine  a  girl,  aged  fifteen,  who  was  said  to  have  been  outraged. 

I  asked  her  mother  if  she  had  begun  to  be  “  poorly,”  and  she  said  no,  but  that 
she  had  bled  much  from  the  outrage.  On  examination  I  found  blood  on  the 


All  obviously  very  important, 
corroborating  or  contradicting  the 
notes  you  have  made  of  her  tale. 
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privates  and  thighs,  while  the  drawers  and  shift  were  soaked  with  blood,  and 
this  was  three  days  after  the  assault.  It  was  clear  that  the  girl  had  begun  to 

• 

(a)  In  masturbators  frequently 
flabby  and  large,  a  point  not  of 
great  weight,  but  worth  noting. 

( b )  Swelling,  redness,  bruises, 
tears,  tenderness,  etc.,  are  all 
important  points  that  want  ex¬ 
planation  of  their  origin,  but  don’t 
at  once  jump  to  the  conclusion 
that  her  explanation  is  necessarily 
the  correct  one,  it  may  or  may 
not  be  so. 

(c)  Discharge  from  it,  ulcers 
or  growths  in  its  mucous  mem¬ 
brane,  etc.  A  purulent  discharge 
can  hardly  arise  within  twenty  - 
four  hours  of  connection  ;  nor  can 
a  venereal  sore  of  any  sort  appear 
suddenly. 

( d )  May  be  evidence  of  age, 
but  particularly  look  for  a  matting 
together  of  them  ;  examine  the 
cause  of  the  matting  (removing 
some  hair  for  the  purpose)  under 
the  microscope  or  chemically  for 
semen,  pus,  blood,  etc.  (vide 
Vol.  I.,  under  Hair,  etc,). 

This  represents  a  complete  scheme  for  the  examination  of  the  female. 
The  deductions  to  be  drawn  depend  very  much  upon  circumstances,  of 
which  the  most  important  is  the  time  that  has  elapsed  since  the  alleged 
offence  :  they  may  vary  from  completely  negative  through  the  doubtful, 
up  to  those  carrying  conclusive  conviction  that  some  violence  has  been 
offered  to  the  parts,  and  (with  semen  in  the  vagina)  possibly  proving 
that  it  was  a  penis  that  produced  them  ;  though  even  this  has  nothing 
per  se  to  do  with  consent,  the  absence  of  which  is  the  crux  of  the 
position. 

If  in  the  power  of  the  medical  jurist  it  is  well  that  the  accused 
should  be  examined  on  a  similar  plan. 

1.  Age,  size,  and  strength.  1.  The  proportion  these  bear 

to  those  of  the  victim  in  connec¬ 
tion  with  fear,  power  to  struggle, 
physical  possibility  of  connection, 
etc. 

2.  Scratches  and  bruises.  2.  Evidence  of  an  alleged 

struggle,  or  against  such. 


menstruate. 

(a)  Breasts. 

(b)  Vulva. 

(c)  Vagina. 

( d )  Hairs  on  pubes. 
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3.  Stains  on  linen. 

4.  Condition  of  organs. 

(a)  Impotency. 

(b)  Smegma  on  prepuce. 

(c)  Gonorrhoea. 

(d)  Venereal  sores. 

(e)  Matting  of  hairs,  etc. 


3.  Seminal  or  other,  possibly 
quite  capable  of  innocent  explana¬ 
tion. 

(a)  Vide  p.  3  et  seq. 

(b)  Its  presence  renders  recent 
copulation  very  improbable. 


It  must  be  noted  that  all  these  points,  even  if  positive,  are  quite 
capable  of  innocent  explanation,  for  copulation  is  not  illegal,  nor  is 
masturbation,  but  they  must  be  carefully  noted  for  the  same  purposes 
as  the  statements  of  the  victim — viz.,  to  corroborate  or  contradict 
statements  made,  very  few  of  them  bear  on  consent. 

Lastly,  *  examine  the  site  of  the  alleged  offence,  if  you  think  it 
necessary,  wet  or  dry,  grass  or  bare  ground,  etc.,  etc. 

It  now  remains  to  consider  with  illustrative  cases  the  conditions 
under  which  rape  occurs. 


RAPE  ON  INFANTS  AND  CHILDREN  UP  TO  THE  AGE 

OF  SIXTEEN 

It  is  in  this  group  of  cases  that  medical  evidence  is  of  the  greatest 
importance,  because  consent  cannot  be  considered. 

To  the  great  opprobrium  of  our  boasted  civilisation  this  crime  is  of 
very  frequent  occurrence,  sometimes,  no  doubt,  as  the  result  of  simple 
lust  ;  but  often  indeed  from  a  still  more  disgusting  reason,  for  there  is 
a  vulgar  error  that  gonorrhoea,  and  even  syphilis,  can  be  cured  by 
sexual  intercourse  with  a  virgin  ;  the  editor  has  reason  to  believe 
that  this  horrible  superstition  is  still  rife,  though  it  is  almost  impossible 
to  conceive  how  it  can  have  arisen. 

The  sexual  organs  should  in  these  cases  present  marks  of  injury 
if  the  crime  has  been  completed,  and  there  has  been  any  resistance  on 
the  'part  of  the  child  :  for  it  is  impossible  to  conceive  that  forcible 
intercourse  should  take  place  without  the  production  of  bruising,  the 
effusion  of  blood,  or  a  laceration  of  the  private  parts.  Even  without 
reference  to  manual  violence  on  the  part  of  the  assailant,  the  size 
of  the  adult  male  organ  must  necessarily  cause  much  local  injury  in 
the  attempt  to  enter  the  vagina  of  a  child.  If  the  violation  has  taken 
place  within  two  or  three  days,  the  appearances  presented  by  the  parts 
may  be  as  follows  : — 1.  Inflammation  with  more  or  less  abrasion  of 
the  lining-membrane  of  the  vagina,  or  the  entrance.  2.  A  muco¬ 
purulent  discharge  from  the  vagina,  of  a  yellowish  or  greenish-yellow 
colour,  staining  and  stiffening  the  linen  worn  by  the  girl ;  the  mucous 
membrane  of  the  urethra  possibly  shares  in  the  inflammation,  render¬ 
ing  the  discharge  of  urine  painful.  3.  In  recent  cases  blood  may  be 
oozing  from  the  abraded  membrane,  or  clots  of  blood  may  be  found 
deposited  in  the  vulva.  4.  The  hymen  may  be  entirely  destroyed, 
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of  (what  is  more  commonly  observed)  it  may  present  on  careful 
examination  one  or  more  lacerations.  Owing  to  the  inflamed  state 
of  the  parts,  the  proper  examination  of  the  hymen  is  rendered  diffi¬ 
cult — any  attempt  to  separate  the  thighs  for  this  purpose  causing 
great  pain.  For  this  reason,  also,  the  child  walks  with  difficulty 
and  complains  of  pain  in  walking.  5.  Lastly,  the  vagina  may  be 
unnaturally  dilated. 

The  case  of  B.  v.  Peter  Murray  is  a  very  good  illustrative  case  of 
clearly  proved  rape  on  a  young  girl,  the  motive  being  the  execrable 
superstition  alluded  to  above. 

On  March  2nd,  1884,  a  girl  aged  fourteen,  A.  C.,was  admitted  into  the  Liver¬ 
pool  Lock  Hospital,  and  was  examined  on  her  admission  by  Lowndes,  who 
found  her  suffering  from  constitutional  syphilis.  She  walked  with  the  peculiar 
gait  indicative  of  pain  in  the  genitals.  The  hymen  was  found  to  have  been 
ruptured  some  time  previously,  the  two  longitudinal  folds  remaining.  There 
were  primary  syphilitic  ulcers  of  the  external  vulva,  also  condylomata  extending 
from  them  to  the  anus.  There  was  a  well-marked  roseola  over  the  body,  and 
the  peculiar  state  of  the  throat  which  accompanies  condylomata  of  the  genitals 
or  anus. 

In  answer  to  questions,  she  stated  that  a  man,  whom  she  named, 
had  had  forcible  connection  with  her  the  Saturday  before  the  previous 
Christmas  (December  22nd,  1883).  This  very  fairly  corresponded  with 
her  symptoms,  remembering  that  she  had  received  no  medical  treat¬ 
ment.  The  prisoner  was  arrested  on  the  following  day  and  brought  by 
the  police  to  Lowndes,  who,  after  obtaining  his  consent  and  duly 
cautioning  him  as  to  the  result,  examined  him.  He  found  a  well- 
marked  indurated  chancre,  all  but  healed,  and  condylomata  ani  ; 
the  man  was  in  a  very  dirty  and  most  offensive  state.  He  was  charged 
with  rape  and  committed  for  trial.  The  girl’s  story  was  that  she 
remembered  the  day  as  the  one  when  her  mother  went  to  the  pawn¬ 
broker’s  to  redeem  a  lamp  she  had  pledged.  This  was  corroborated 
by  the  mother  and  pawnbroker’s  assistant.  Her  parents  were  both 
of  drunken  habits,  and  it  was  evident  that  the  prisoner,  who  knew 
their  habits  well,  had  watched  them  go.  He  sent  a  young  sister  of  his 
victim  for  beer,  and  another  one  for  apples,  then,  locking  the  door, 
threw  the  girl  upon  the  floor  and  committed  the  offence.  The  girl’s 
story  was  corroborated  in  every  particular,  while  an  elder  sister,  who 
was  a  prostitute,  gave  important  evidence  as  to  the  motive.  The 
prisoner  made  overtures  to  her  some  time  after,  and  as  his  diseased 
condition  was  well  known,  she  asked  him  if  he  was  cured.  He  an¬ 
swered  that  he  had  cured  himself  by  connection  with  a  young  girl, 
adding,  “  You  would  be  astonished  if  you  knew  who.”  He  was  found 
guilty. 

It  has  been  questioned  whether  a  rape  can  be  perpetrated  on  children 
of  tend  r  age  by  an  adult  man  ;  and  medical  witnesses  at  trials  have 
given  conflicting  opinions.  Some  are  inclined  to  regard  all  such 
charges  as  unfounded,  and  to  seek  for  other  medical  explanations 
of  the  symptoms  above  described.  This  practice  has  been  carried 
to  an  undue  extent,  simply  because  many  of  these  charges  have  been 


122 


RAPE  ON  CHILDREN 


proved  to  be  false  ;  but  common  experience  shows  that  there  is  too 
frequently  a  real  foundation  for  the  charge  in  reference  to  children,  and 
that  a  girl  is  not  to  be  discredited  merely  because  of  her  tender  age. 
( Vide  Vol.  I.,  Age.)  This  would  be  conferring  impunity  on  the  acts  of  a 
vile  class  of  offenders.  In  all  cases  there  should  be  good  medical  evi¬ 
dence  and  a  corroboration  from  circumstances. 

Sometimes  the  Violence  is  Extreme. — Sir  Thos.  Stevenson  gave 
evidence  in  a  case  where  the  peritoneum  was  penetrated,  and  the 
parts  about  the  vagina  extensively  lacerated  ( R .  v.  Wood,  Lewes 
Ass.,  January,  1892). 

It  is  difficult  to  obtain  accurate  medical  reports  of  these  cases  as 
they  occur  in  England  ;  but  it  is  clear  that  the  male  organ  may  produce 
much  physical  injury  whether  the  child  does  or  does  not  resist  the 
attempt. 

The  following  cases  show  also  what  extensive  injuries  may  be 
inflicted.  The  editor  is  mainly  indebted  to  Dr.  Lowndes  for  them. 

R.  v.  Crowley,  Liverpool  Ass.  1895  The  prisoner,  Michael  Crowley,  aged 
twenty-four,  was  tried  before  Hawkins,  J.,  at  Liverpool,  on  the  11th  May, 
1895,  for  a  criminal  assault  on  his  daughter  Catherine,  who  was  at  the  time  a  little 
under  four  years  old.  From  the  evidence  given  it  appeared  that  on  Saturday, 
the  20th  April  (just  three  weeks  before  the  trial),  the  prisoner,  who  admitted 
having  had  nine  or  ten  pints  of  beer  that  afternoon,  was  left  with  the  child  about 
6  o  clock  in  the  evening,  the  mother  going  out  for  a  little  while.  On  her  return 
she  noticed  that  the  child’s  eyes  were  blackened,  and  asked  the  prisoner  what  he 
had  been  doing.  He  made  a  remark  that  it  was  not  her  eyes  but  that  she  was 
“  bleeding  below.”  The  mother  then  saw  that  the  child  was  naked,  and 
that  her  privates  were  torn  and  bleeding.  She  charged  the  prisoner  with  having 
done  it,  and  threatening  to  inform  the  police,  wrapped  the  child  up  in  her  apron 
and  took  her  to  the  Northern  Hospital.  The  child  was  examined  by  Byers, 
resident  surgeon,  who  found  the  following  appearances  : — 

Patient  was  a  very  well-developed  child,  rather  large  for  its  age.  There  was 
ecchymosis  about  each  eye,  and  several  slight  bruises  on  the  body  of  the  child. 

The  Perineum,. — The  labia  majora  were  swollen  and  bruised,  the  right  especi¬ 
ally  so.  The  fourchette  had  been  torn  across,  as  well  as  the  posterior  wall  of 
the  vagina,  for  a  depth  of  rather  over  a  quarter  of  inch.  Extending  backwards 
from  this  there  was  a  deep  laceration  which  came  up  to  the  anterior  wall  of  the 
rectum  (this  last  structure  was  intact)  ;  the  anterior  part  of  the  external  sphinc¬ 
ter,  i.e.,  that  part  between  the  anal  orifice  and  the  central  tendon  of  the  perineum, 
had  been  torn.  On  admission  there  was  only  slight  oozing  of  blood. 

The  child  was  anaesthetised  and  the  laceration,  after  careful  cleansing,  was 
closed  with  four  deep  sutures  of  silk-worm  gut.  The  child  was  discharged, 
cured,  9th  June. 

The  prisoner  went  off  to  the  nearest  bridewell  and  told  the  officer  of  what  his 
wife  had  accused  him.  He  was  detained  at  the  bridewell  while  inquiries  were 
made,  and  as  a  bucket  containing  bloody  water  was  found  at  his  house,  and  the 
condition  of  the  child  had  been  ascertained,  he  was  taken  to  the  detective  office. 
He  expressed  a  wish  to  be  examined  by  a  doctor,  and  was  examined  by  Lowndes, 
police  surgeon,  who  first  obtained  the  prisoner’s  consent,  in  the  presence  of 
witnesses,  and  cautioned  him  as  to  what  the  result  of  the  examination  might  be. 
He  consented  and  undressed.  There  were  no  marks  of  violence  on  his  person 
nor  any  stains  of  blood,  semen,  etc.  It  was  observed  by  Lowmdes  and  the 
detectives  present  that  his  pudenda  were  unusually  clean  for  a  man  of  his  employ¬ 
ment,  and  cleaner  than  the  rest  of  his  body.  He  had  had  time  and  opportunity  to 
wash  himself.  He  was  charged  with  having  carnal  knowledge  of  his  daughter, 
and  in  reply,  said,  “  I  know  nothing  whatever  about  it.”  The  apron  in  which 
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the  child  had  been  wrapped  when  she  was  taken  to  the  hospital  was  sent  to 
Davies,  who  found  blood  and  spermatozoa  on  the  apron  on  one  spot,  and  blood 
only  on  the  other.  There  was  nothing  found  elsewhere.  The  clothes  had  been 
washed  and  left  wet,  until  they  smelled  horribly  and  swarmed  with  microscopic 
organisms,  and  the  water  in  the  bucket  had  been  thrown  away. 

At  the  police  court,  and  subsequently  at  his  trial,  the  prisoner  elected  to  be 
sworn  and  examined.  He  stated  that  he  was  washing  the  child  in  the  bucket  (an 
ordinary  wooden  one)  when  she  slipped  from  his  hands  and  fell  astraddle  of  the 
bucket,  the  injuries  being  caused  in  this  way.  With  the  permission  of  the 
honorary  surgeon,  Wilson,  Lowndes  was  permitted  to  see  the  child  in  the  hospital, 
and  was  thus  able  to  confirm  Byers’  evidence.  Both  expressed  the  opinion  that 
it  was  impossible  that  the  injuries  could  have  been  caused  in  the  manner  de¬ 
scribed  by  the  prisoner.  The  child  was,  of  course,  unable  to  give  evidence  on 
oath,  being  mentally  rather  backward  though  a  bright-looking  child.  She  told 
her  mother  that  “  daddy  had  done  bad  in  the  bucket,”  but  this  could  not  be  given 
in  evidence.  The  mother  was  (in  accordance  with  the  provisions  of  the  Criminal 
Law  Amendment  Act,  1885)  a  willing  witness  against  her  husband,  her  evidence 
being  corroborated  by  a  neighbour.  The  jury  wished  to  know  why  no  marks  of 
violence  were  found  on  the  prisoner,  to  which  Lowndes  replied  that  the  male 
organ,  being  pressed  against  soft  parts,  would  not  show  marks  of  violence.  In 
reply  to  another  question  he  repeated  his  strong  conviction  that  the  injury 
to  the  child  could  not  have  been  caused  in  the  manner  described  by  the  prisoner. 
He  was  convicted  and  sentenced  to  ten  years’  penal  servitude,  the  judge  remarking 
that  he  did  not  believe  that  the  prisoner  intended  to  do  what  he  did,  but  that  it 
was  the  consequence  of  his  drunken  habits. 

Colies  reported  a  case  in  which  a  rape  was  committed  by  an  adult  on  a  child 
eight  years  old  ;  it  terminated  fatally  from  peritonitis,  as  a  result  of  the  violence, 
six  days  after  the  assault.  The  child  stated  that  the  accused  had  had  forcible 
connection  with  her,  causing  much  pain  and  loss  of  blood.  There  were  no  marks 
of  violence  (bruises  ?)  externally,  but  the  orifice  of  the  vagina  was  lacerated  in  its 
entire  circumference,  and  the  perineum  was  nearly  torn  through.  It  was  found, 
on  inspection,  that  the  orifice,  as  well  as  the  whole  of  the  vagina,  was  in  a  state  of 
gangrene,  and  that  its  posterior  wall  had  been  lacerated  at  its  line  of  junction 
with  the  uterus  to  the  extent  of  an  inch.  The  labia  and  clitoris  had  not  under¬ 
gone  any  change  {Med.  Times  and  Gaz.,  1860,  1,  p.  560).  The  prisoner  subse¬ 
quently  confessed  his  guilt. 

A  case  was  communicated  to  the  Glasgow  Med.  Jour.  (July,  1859,  p.  140) 
which  proves  that  extensive  injuries  may  be  produced  on  a  child  by  the  act  of 
violation.  The  girl  in  this  instance  was  about  six  years  of  age,  and  very  intelli¬ 
gent.  From  her  description  of  the  assault,  it  appears  that  she  fainted,  pro¬ 
bably  owing  to  the  severity  of  the  pain.  When  examined,  it  was  found  that 
the  vagina  was  ruptured  in  various  directions.  One  laceration  extended  from 
the  lower  part  downwards,  dividing  the  recto -vaginal  septum  and  perineum 
down  to  the  verge  of  the  anus;  There  was  a  lacerated  opening  in  the  coats  of  the 
rectum  ;  the  orifice  of  the  vagina  was  lacerated  upwards  as  well  as  laterally  ; 
the  parts  were  raw,  swolleA,  and  very  tender.  When  the  child  was  first  seen 
there  was  blood  on  the  limbs  and  clothes  ;  she  recovered  from  these  serious 
injuries  in  about  two  months. 

In  reference  to  the  case  of  Amos  Greenwood,  it  was  a  question 
raised  in  favour  of  the  prisoner,  whether  rupture  of  the  perineum  could 
or  could  not  be  effected  in  rape  on  a  girl.  Some  eminent  members  of 
the  profession  appear  to  have  doubted  the  possibility  of  rupture  being 
produced  under  these  circumstances  (see  Dub.  Med.  Jour.,  February, 
1859,  p.  51),  but  the  facts  here  recorded  show  that  it  may  occur. 

In  1840,  Brady  communicated  a  case  of  alleged  rape  on  a  female  infant  only 
eleven  months  old,  in  which  the  violence  done  to  the  genitals  proved  fatal. 
During  the  march  of  a  regiment,  the  prisoner,  a  soldier,  who  was  with  the  sick 
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car,  took  the  child  from  its  mother  to  carry  it  some  way  for  her.  The  child  was 
quite  well  when  he  took  it  :  he  walked  on  quickly,  and  was  out  of  the  mother’s 
sight  in  half  an  hour.  When  she  came  up,  he  had  the  child  standing  on  the  grass 
facing  him,  and  he  was  bent  over  it :  with  one  hand  he  held  the  child’s  petti¬ 
coats  up,  and  the  other  was  covered  with  blood.  He  told  the  mother  that  the 
child  was  ill  and  passing  blood.  The  mother  rolled  it  in  her  shawl,  and  carried 
it  to  an  apothecary ;  but  no  examination  was  then  made,  and  it  was  not  until 
the  next  morning  that,  in  washing  the  child,  the  marks  of  violence  were  seen. 
This  was  the  substance  of  the  mother’s  evidence,  which  was  uncontradicted  at 
the  trial.  A  surgeon  examined  the  child  twenty  hours  after  the  alleged  outrage  : 
it  was  then  in  a  state  of  collapse,  and  it  died  in  a  few  hours.  All  the  external 
parts  of  generation  were  found  in  a  torn  state,  and  violently  inflamed  ;  the 
perineum  was  torn  and  nearly  through  ;  the  nymphse  and  the  mucous  lining 
of  the  labia  and  clitoris  were  likewise  lacerated,  so  that  the  whole  presented  the 
appearance  of  a  large  lacerated  wound  in  a  state  of  severe  inflammation.  After 
death,  besides  the  above-mentioned  appearances,  the  vagina  was  found  greatly 
dilated  and  torn  from  its  attachment  to  the  neck  of  the  womb  posteriorly,  mak¬ 
ing  a  large  opening  into  the  cavity  of  the  abdomen,  in  which  a  quantity  of  bloody 
serum  was  effused  {Med.  Gaz.,  vol.  26,  p.  160).  Wilde,  on  making  inquiry  into 
the  particulars  of  this  case,  ascertained  that  there  was  no  proof  of  the  actual 
perpetration  of  rape.  The  severe  injuries  to  the  genital  organs  which  led  to 
death  were  produced,  it  was  alleged,  by  the  fingers — the  man  being  at  the  time 
partially  intoxicated  {Dublin  Quart.  Jour,  of  Med.  Sc.,  February,  1859,  p.  51). 

In  1858,  a  girl,  seven  years  old,  was  brought  into  Guy’s  Hospital,  owing  to 
injuries  resulting  from  a  perpetration  of  rape  by  a  boy  under  seventeen  years  of 
age.  About  half  an  hour  had  elapsed  when  she  was  examined,  there  was  found 
a  complete  destruction  of  the  hymen,  with  a  laceration  of  about  one-eighth 
of  an  inch  extending  into  the  perineum.  There  had  been  profuse  bleeding,  as 
the  clothes  were  saturated  with  blood.  There  was  then  no  complaint  of  pain, 
and  there  were  no  scratches  or  marks  of  violence  on  any  part  of  the  body.  There 
was  no  discharge  of  a  purulent  kind.  The  child  was  of  a  scrofulous  habit  ; 
but  she  was  not  suffering  from  vaginitis,  and  appeared  in  other  respects  perfectly 
healthy.  Forty-eight  hours  after  the  occurrence  the  bleeding  had  ceased,  and 
the  extent  of  the  lacerations  were  very  perceptible.  There  was  no  discharge  of 
any  kind  from  the  vagina,  and  no  inflamed  or  swollen  condition  of  the  parts. 
The  boy  was  examined  about  an  hour  after  the  perpetration  of  the  rape,  and 
although  he  had  been  under  strict  custody,  and  had  had  no  opportunity  of 
changing  his  clothes,  there  was  no  blood  found  about  his  private  parts,  or  on  his 
clothing.  It  is  probable,  as  the  boy  was  interrupted  in  the  act  by  the  screaming 
of  the  girl,  that  he  suddenly  withdrew  after  having  caused  the  laceration,  and 
that  the  bleeding  was  an  after-effect  of  oozing  from  the  ruptured  vessels. 

This  absence  of  blood  on  the  accused  is  important,  because  the 
main  facts  of  the  case  were  indisputable  ;  such  absence  of  blood  might 
be  construed  into  evidence  of  innocence.  It* is  clear  from  the  above 
case  and  the  two  following  that  such  an  inference  is  quite  unjustifiable. 

Sawyer  met  with  a  case  in  which  a  rape  was  committed  on  a  girl  set.  5.  There 
was  a  bruised  and  swollen  state  of  the  genitals  ;  the  hymen  was  not  ruptured, 
and  there  was  no  laceration  of  parts.  In  spite  of  this,  a  large  amount  of  blood 
had  been  lost.  This  bleeding,  he  considers,  took  place  from  the  hymen,  which 
was  in  a  highly  congested  state.  The  man  who  had  perpetrated  the  crime  was 
examined  soon  afterwards,  but  no  appearance  of  blood  was  found  on  his  organs  ; 
there  were  a  few  stains  only  on  the  front  of  his  clothing  {New  Orleans  Med . 
Gaz.,  1858,  p.  283).  A  case  occurred  to  Sells,  in  1863,  in  which  he  found  on 
examining  the  person  of  a  girl  said  to  have  been  violated,  laceration  of  the 
hymen,  a  clot  of  blood  recently  effused  lying  on  the  vulva,  and  the  thighs  of  the 
child  smeared  with  blood,  quite  fresh  ;  there  was  also  blood  on  the  sheets  of  the 
child’s  bed.  The  next  morning  he  examined  the  accused,  but  he  could  find  no 
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trace  of  blood  upon  him  or  on  the  clothing  which  he  wore  at  the  time  of  the 
alleged  assault.  In  this  case,  as  there  was  a  failure  of  identity,  the  accused 
was  discharged. 

The  following  case  is  also  interesting  on  account  of  the  seminal 
evidence  : — 

Assizes,  24th  November,  1893,  before  Mr.  Justice  Day,  Samuel  Lewis  Cham¬ 
bers,  20,  was  convicted  of  attempting  to  carnally  know  Kate  O’Hanlon,  set.  4^, 
and  was  sentenced  to  20  months’  imprisonment  with  hard  labour.  There  was 
evidence  of  slight  penetration  and  seminal  fluid  was  found  on  her  thigh,  her 

boot  (right),  and  her  drawers. 

% 

If  no  Marks  of  Violence  are  Found. — When  there  are  no  marks  of 
violence  or  physical  injury  about  the  pudendum  of  a  child,  whether 
because  none  originally  existed,  or  they  existed  and  had  disappeared 
in  the  course  of  time,  a  medical  witness  must  leave  the  proof  of  rape 
to  others.  He  can  only  answer  questions  of  possibility,  or  probability, 
according  to  the  special  facts  proved.  It  is,  however,  in  all  cases  his 
duty  to  be  guarded  in  giving  an  opinion  that  a  rape  has  been  perpe¬ 
trated,  when  there  is  a  total  absence  of  marks  of  violence  on  the  genitals. 
It  is  true  that  rape,  in  a  legal  sense,  may  be  perpetrated  without 
necessarily  producing  such  marks  on  a  child,  but  then  the  proof  of  the 
crime  will  not  depend  on  medical  evidence  only.  The  absence  of  marks 
of  violence  on  the  genitals,  when  an  early  examination  has  been 
made,  furnishes  a  strong  presumption  that  rape  has  not  been  committed 
on  these  young  persons.  It  is  obvious  that  a  false  charge  might  be 
easily  made  and  sustained,  if  medical  opinions  were  hastily  given  on 
the  statements  of  a  mother  and  child  when  there  was  no  physical 
appearance  to  corroborate  the  accusation. 

Violence  Found,  but  its  Origin  Possibly  Doubtful. — In  the  cases 
hitherto  narrated  the  child  has  been  examined  within  a  very  short 
time  of  the  alleged  offence,  when,  with  the  account  of  the  assault  still 
in  the  ears  of  the  medical  man,  his  task  is  a  comparatively  easy  one 
to  say  violence  has  been  inflicted,  and  that  probably  by  penis  or 
finger,  but  such  marks  must  not  always  be  hastily  assumed  to  furnish 
proofs  of  rape  ;  for  cases  are  recorded  in  which  such  injuries  have  been 
purposely  produced  on  young  children,  as  a  foundation  for  false 
charges  against  persons  with  a  view  of  extorting  money.  The  proof 
or  disproof  of  facts  of  this  kind  must  rest  more  upon  general  than  on 
medical  evidence,  unless  the  injuries  obviously  indicate  the  use  of  some 
weapon  or  instrument.  4  It  should  be  remembered  that  the  hymen  is 
not  always  present  in  young  children  ;  it  may  be,  according  to  some, 
congenitally  deficient,  or,  what  is  more  probable,  it  may  have  been 
destroyed  by  ulceration  or  suppurative  inflammation  of  the  parts. 
The  absence  of  this  membrane,  therefore,  can  afford  no  proof  of  the 
perpetration  of  the  crime,  unless  we  find  traces  of  its  having  been 
recently  torn  by  violence. 

Che  vers  states,  on  the  authority  of  a  missionary  well  acquainted 
with  the  habits  of  the  natives  of  Calcutta,  that  mechanical  means 
are  commonly  employed,  even  by  the  parents  of  immature  girls,  to 
render  them  aptce  viri,  especially  by  the  use  of  the  fruit  of  the  plantain. 
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In  one  instance  a  man  was  convicted  of  rape  who,  according  to  the 
evidence,  had  previously  used  a  small  stick — ad  deobstruendam  viam. 
This  led  to  effusion  of  blood,  but  to  no  permanent  injury.  It  is 
scarcely  credible  that  mothers  should  resort  to  such  practices,  never¬ 
theless  the  facts  are  too  well  accredited  to  admit  of  denial.  Casper 
examined  a  girl  only  ten  years  of  age,  whose  vagina  had  been  dilated 
by  the  mother,  at  first  with  two  fingers,  afterwards  with  four,  and 
finally  by  means  of  a  long  stone  introduced  into  it,  in  order  to  fit  her 
for  intercourse  with  men.  The  hymen  was  not  destroyed,  but  there 
were  lacerations  in  it ;  the  mucous  membrane  was  reddened  and  pain¬ 
ful  to  the  touch,  and  there  was  a  mucous  discharge  from  it  (“  Gerichtl. 
Med.,”  vol.  2,  p.  162).  A  fact  like  this  proves  that  medical  evidence 
can  do  no  more  than  show  that  a  girl  with  such  appearances  about  her 
sexual  organs  has  suffered  from  some  mechanical  violence  applied  to 
the  part,  but  whether  by  the  human  member,  or  any  other  physical 
means,  it  would  be  impossible  to  say.  (3  Casper,  E.  Tr.,  318.) 

If,  moreover,  there  has  been  considerable  delay  before  inspection, 
inflammation,  followed  by  sloughing  or  mortification,  may  have  set  in, 
and  such  may  destroy  life,  especially  in  children  of  an  unhealthy 
habit. 

Noma  Vulvse. — Care  should  be  taken  that  the  symptoms  of  a 
malignant  form  of  disease  (noma,  a  form  of  destructive  ulceration), 
to  which  female  children  are  sometimes  subject,  are  not  mistaken 
for  criminal  violence.  The  case  of  Amos  Greenwood  (Liverpool  Wint. 
Ass.,  1857)  is  of  some  interest  in  this  respect.  The  prisoner  was 
convicted  of  the  manslaughter  of  a  female  child  under  ten  years  of 
age,  as  the  result  of  injuries  produced  by  a  criminal  assault.  The 
main  facts  against  the  prisoner  were  considered  by  the  court  and  jury 
to  be  clearly  proved  ;  he  was  convicted.  The  propriety  of  this  con¬ 
viction  was  questioned  by  Wilde  [Dub.  Quart.  Jour,  of  Med.  Sci., 
February,  1859,  p.  51).  It  would  be  impossible  in  this  place  to  give 
an  analysis  of  the  conflicting  statements  and  counter-statements 
which  have  been  made  respecting  Greenwood’s  case  ;  but  there  is  no 
reason  to  doubt  that  the  prisoner  was  accessory  to  the  death  of  the 
child.  A  member  of  the  Northern  Circuit,  who  took  no  part  in  the 
case,  but  was  present  and  heard  the  whole  of  the  evidence,  informed 
the  author  that  it  was  satisfactorily  proved  that  violence  had  been 
done  to  the  genital  organs,  and  in  the  general  opinion  of  the  bar  the 
man  was  rightly  convicted.  The  reader  will  find  the  evidence  fully 
discussed  in  the  Med.  Times  and  Gaz.,  1859,  1,  pp.  361,  417,  442,  518, 
544,  638  ;  and  2,  p.  21.  In  the  following  case  of  noma  pudendi  no 
charge  of  rape  was  made  against  any  person,  but  the  facts  may  serve 
to  show  under  what  circumstances  such  a  charge  might  be  made. 

A  girl,  aet.  5,  died,  as  it  was  suspected,  from  the  effects  of  poison.  There  was  a 
congested  state  of  the  stomach,  but  no  poison  was  found.  The  genital  organs 
externally,  and  the  skin  around  and  beyond  the  anus,  were  intensely  inflamed, 
swollen,  and  ulcerated,  and  in  an  approaching  state  of  gangrene  or  sloughing. 
The  hymen  was  destroyed  posteriorly,  and  the  lining-membrane  of  the  vagina 
and  uterus  was  much  inflamed,  of  a  dark  purple  colour,  with  softening  and  dis- 
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organisation  of  substance.  The  upper  inguinal  glands  were  enlarged  on  both 
sides.  The  child  was  in  a  neglected  and  dirty  state.  The  mother  attributed  this 
diseased  condition  of  the  genitals  to  a  fall  which  the  girl  had  met  with  a  fortnight 
before.  There  was  no  ground  to  believe  that  any  one  had  had  connection  with 
the  deceased. 

In  a  case  which  occurred  to  Bullen,  a  girl  aged  seventeen  was  violated  by 
several  men  in  succession  ;  she  then  became  insensible,  and  was  unable  to  state 
how  often  the  act  had  been  perpetrated.  When  examined  the  next  day  the 
genitals  were  bloody,  inflamed,  and  painful ;  the  hymen  was  ruptured,  the 
fourchette  torn,  and  the  labia  and  perineum  presented  a  dusky  appearance 
of  inflammation.  In  spite  of  treatment  ulceration  followed,  and  the  clitoris, 
nymphse,  perineum,  labia,  and  mons  veneris  sloughed  away,  leaving  the  pubis 
exposed.  After  a  long  illness  the  ulcer  healed,  and  the  girl  left  the  infirmary. 
At  no  period  were  there  symptoms  of  syphilis.  Such  a  state  of  the  parts,  obvi¬ 
ously  a  result  of  violence,  might  have  been  erroneously  ascribed  to  noma  or 
malignant  ulceration  or  mortification  of  the  genitals,  as  is  observed  in  some 
eruptive  fevers  {Dub.  Med.  Press,  March,  1840  ;  Beck’s  “  Med.  Jurispr.,”  vol.  i., 

p.  60). 

Evidence  from  Vaginal  Discharges. — The  existence  of  a  purulent 
discharge  from  the  vagina,  as  a  result  of  vaginitis  or  inflammation  of 
the  vagina,  has  been  erroneously  adduced  as  a  sign  of  rape  in  young 
children.  The  parents,  or  other  ignorant  persons  who  examine  the 
child,  often  look  upon  this  as  a  positive  proof  of  impure  intercourse  ; 
and  perhaps  lay  a  charge  against  an  innocent  person,  who  may  have 
been  observed  to  take  particular  notice  of  the  child.  Some  cases  are 
reported  by  which  it  would  appear  that  men  have  thus  narrowly  escaped 
conviction  for  a  crime  which  had  really  not  been  perpetrated. 

A  purulent  discharge  with  aphthous  ulceration  is  occasionally  a 
result  of  simple,  i.e.,  non- venereal  vaginitis  (inflammation  of  the  vagina) 
in  young  children.  It  may  arise  from  local  causes  of  irritation — as 
worms  or  uncleanly  habits — and  is  observed  especially  in  children 
of  a  scrofulous  habit.  It  is  met  with  in  girls  up  to  six  or  seven 
years  of  age  ;  and  children  thus  affected  have  been  tutored  to  lay 
imputations  against  innocent  persons  for  the  purpose  of  extorting 
money. 

A  case  very  much  to  the  point  occurred  in  1853.  The  child  had  a  discharge, 
but  the  prisoner  was  free  from  any  disease. 

Casper  relates  various  instances  of  a  similar  character,  and  there 
would  seem  to  be  no  doubt  that  in  olden  days  men  have  even  suffered 
capital  punishment  from  false  charges  of  this  nature.  (3  Casper, 
E.  Tr.,  323.) 

We  have  still  to  admit  that  these  discharges  of  a  simple  character 
may  occur,  but  accurate  bacteriological  examination  of  pus  from  cases 
has  tended  to  show  that  after  all  a  large  proportion,  something  like 
75  per  cent.,  of  them  are  gonorrhoeal  (Herman,  Hunt.  Soc.  Trans., 
1903-4),  a  position  which  is  easily  understood  now  we  know  how 
widely  spread  the  gonococcus  is,  and  how  numerous  are  the  oppor¬ 
tunities  for  its  transfer  to  the  pudenda  of  small  children. 

Dr.  Herman  ( loc .  cit.)  quoted  numerous  instances  of  such  trans¬ 
ference  from  flannels  and  sponges,  and  the  editor  can  corroborate 
this  view  from  an  unsuspected  source,  for  in  1907  he  had  to  investigate 
an  occasion  in  which  nearly  all  the  children  in  a  hospital  ward  were 
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thus  infected  by  the  carelessness  of  a  nurse.  Ryan  long  ago  {Med. 
Gaz.,  vol.  47)  traced  the  origin  of  a  discharge  in  two  children  to  their 
being  washed  in  a  vessel  of  water  with  a  sponge  used  by  a  young 
woman  infected  with  gonorrhoea,  thus  anticipating  modern  research. 

If  a  discharge  be  present,  a  swab  of  sterilized  cotton  wool  must  be 
dipped  into  it,  and  the  moistened  swab  used  to  inoculate  a  culture 
medium  (for  details  of  the  procedure  vide  any  manual  on  bacteriology). 
If  the  gonococcus  can  then  be  identified,  no  doubt  remains  as  to  the 
nature  of  the  discharge  ;  if  a  negative  result  ensues  after  two  or  three 
trials  most  complete  proof  is  obtained  that  the  discharge  is  not 
gonorrhoeal.  [Under  “  Divorce  ”  will  be  found  a  report  of  a  case  in 
which  evidence  thus  obtained  was  crucial.] 

Admitting  then,  as  we  are  compelled  to  do,  that  most  of  such 
discharges  are  really  gonorrhoeal,  it  remains  to  discuss  the  bearing  of 
the  fact  on  the  question  of  the  alleged  offence,  and  the  nature  of  the 
medical  evidence  which  can  honestly  be  given  either  for  or  against 
the  accused. 

Time  is  the  first  important  factor.  When  gonorrhoea  is  acquired 
in  the  usual  way  by  sexual  connection  there  is  always  an  interval  of 
from  two  to  four  days  (occasionally  it  may  be  nearly  a  week)  between 
infection  and  the  appearance  of  a  discharge  with  marked  inflamma¬ 
tory  redness  of  the  mucous  membrane.  When  syphilis  is  similarly 
acquired  the  interval  between  connection  and  the  appearance  of  a 
chancre  is  very  much  longer,  usually  about  four  weeks,  varying  from 
two  to  four  ;  with  other  syphilitic  manifestations  (rash,  condylomata, 
etc.)  the  interval  is  still  longer  (six  weeks  to  three  months).  When 
other  venereal  troubles  are  thus  caused  the  interval  is  of  less  certain 
duration,  but  commonly  from  two  days  to  a  week  elapses  before  a 
discharge  is  seen  with  evident  ulceration. 

The  deductions  to  be  made  from  these  facts  of  time  are  self-evident, 
but  obviously  they  vary  with  each  set  of  circumstances,  the  most 
important  point  being  to  remember  that  a  discharge  cannot  appear 
within  twenty-four  hours  of  the  offence  if  the  offence  was  the  cause  of 
the  discharge.  If  there  be  a  discharge,  and  if  the  offence  be  alleged 
to  have  occurred  some  days  previous  to  examination,  then  the  proof 
of  cause  and  effect  will  have  to  depend  upon  other  factors,  the  dis¬ 
charge  itself  being  merely  compatible  with  the  accusation. 

The  next  obvious  point  is  a  question  to  which  unfortunately  no 
positive  and  reliable  answer  is  forthcoming,  which  is  this  :  Given  that 
one  of  the  two  parties  is  suffering  from  a  venereal  infection  and  the 
other  is  not,  is  it  certain  that  the  disease  will  be  communicated  to  the 
other  party  ?  The  probabilities  are  certainly  very  high,  but  facts 
would  seem  conclusively  to  prove  that  they  are  not  100  per  cent.,  and 
if  they  are  not  100  who  is  to  prove  that  the  case  in  dispute  may  not 
be  an  exception  ? 

A  case  somewhat  in  point  occurred  to  the  editor  in  1908 — 

A  man  was  brought  to  him  for  examination  on  account  of  his  being  charged 
with  raping  a  little  girl.  The  girl  undoubtedly  had  a  gonorrhoeal  discharge.  The 
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man  denied  having  the  disease.  Simple  clinical  examination  (glands,  etc.) 
rendered  it  probable  that  he  had  at  some  time  had  gonorrhoea,  but  equally 
suggested  that  he  had  not  now  got  it — a  very  thorough  bacteriological  examina¬ 
tion  proved  negative.  On  this  negative  result  the  accused  was  discharged  by  the 
magistrate. 

The  point  here  was  this,  granting  that  the  girl  had  gonorrhoea, 
ought  not  the  man  also  to  have  exhibited  it  in  a  recent  state  ?  The 
negative  result  of  bacteriology  could  not  be  held  to  prove  that  he  had 
not  gonococci  concealed  in  his  urethra,  but  it  certainly  proved  that  he 
had  not  got  it  in  an  acute  form,  which  was  also  proved  by  the  absence 
of  discharge. 

It  must  be  admitted  that  a  man  may  be  apparently  free  from 
disease  and  yet  have  in  his  urethra  gonococci  which  in  him  are  incapa¬ 
ble  of  causing  a  discharge,  but  which  transplanted  to  a  new  field  in 
the  vagina,  may  there  cause  a  severe  attack  of  gonorrhoea  with  profuse 
discharge  ;  this  position  has  been  proved  over  and  over  again  by  clini¬ 
cal  observation  in  newly  married  people  as  well  as  by  bacteriological 
research  (Bulloch). 

The  man  was  undoubtedly  lucky  to  be  discharged,  but  the  editor 
feels  that  he  showed  no  bias  nor  did  he  unduly  stretch  the  negative 
evidence  he  gave. 

The  matter  then  resolves  itself  into  this  so  far  as  vaginal  discharges 
are  concerned.  The  medical  man  must  make  most  minute  inquiries 
as  to  the  time  when  the  child  was  first  known  to  have  a  vaginal  dis¬ 
charge  and  compare  this  with  the  time  of  the  alleged  offence  and  see 
if  it  be  possible  for  the  relationship  of  cause  and  effect  to  be  established, 
a  relationship  much  easier  to  establish  or  refute  in  the  case  of 
syphilis  and  of  gonorrhoea  than  of  other  venereal  troubles.  If  this 
possibility  be  established  he  should  then  carefully  examine  the  accused, 
if  there  be  such  a  person,  and  again  see  if  the  same  chain  of  evidence 
may  be  made  good  from  this  end.  If  the  chain  breaks  at  either  end  he 
must  admit  it  at  once  ;  if  it  remains  good  all  through  he  must  then 
state  that  from  medical  evidence  the  accusation  is  possibly  true,  at  any 
rate  compatible  with  medical  evidence,  but  its  positive  truth  must 
largely  depend  on  the  other  factors,  general  evidence,  evidence  of 
violence,  etc. 

Hamilton  relates  a  case  in  which  syphilis  was  communicated  to  a 
girl,  set.  6,  by  a  boy  aged  19. 

In  this  case  the  accused  was  found  to  have  numerous  sores  around  the 
orifice  of  the  prepuce,  and  on  examining  the  little  girl  there  were  chancrous 
excoriations  on  the  inside  of  the  labia.  Other  syphilitic  symptoms  manifested 
themselves.  The  prisoner  was  convicted. 

It  is  hi  cases  such  as  these  that  the  examination  of  the  accused 
affords  such  excellent  evidence,  either  confirmatory  of  his  guilt  or 
strongly  suggesting  his  innocence. 

Gonorrhoea  is  a  disease  of  very  uncertain  duration — weeks,  months, 
or  even  years  ;  it  is  therefore  very  unwise  for  a  medical  man  to  express 
an  opinion  as  to  its  duration,  as  was  done  in  the  following  case  (an 
example  to  be  avoided  by  careful  witnesses). 

M.J. — VOL.  II. 
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R.  v.  M‘Donough  (C.  C.  C.,  October,  1843)  : — French  and  Tucker  deposed 
that  the  gonorrhoea  under  which  the  prosecutrix  (set.  15)  laboured  had  not 
existed  longer  than  a  week  ;  it  might  have  been  of  longer  standing,  but  it 
certainly  could  not  have  existed  for  six  weeks  [this  is  probably  an  incorrect 
inference. — Ed.],  the  date  at  which  it  was  alleged  that  the  rape  had  been  perpe¬ 
trated  by  the  prisoner,  and  the  disease  communicated.  The  prisoner  was 
acquitted.  (See  Casper’s  “  Gerichtl.  Med.,”  vol.  2,  p.  167,  E.  Tr.,  3.,  p.  325.) 

As  a  summary  of  these  remarks  on  purulent  and  muco -purulent 
discharges,  we  may  observe  that  they  should  not  be  admitted  as 
furnishing  corroborative  (it  can  only  be  corroborative,  not  pri¬ 
mary)  evidence  of  rape,  except, — 1st,  when  the  accused  party  is 
labouring  under  gonorrhoeal  discharge  ;  2nd,  when  the  date  of  its 
appearance  in  a  child  is  from  the  third  to  the  eighth  day  after  the 
alleged  intercourse  ;  and  3rd,  when  it  has  been  satisfactorily  established 
that  the  child  had  not  suffered  from  any  such  discharge  previously  to 
the  assault.  It  may  be  said,  however,  that  all  these  conditions  may 
exist,  and  yet  the  accused  be  innocent ;  for  a  child  may,  either  through 
mistake  or  design,  accuse  an  innocent  person.  This,  however,  re¬ 
moves  the  case  entirely  from  the  hands  of  a  medical  jurist. 

Evidence  from  Violence  other  than  that  to  the  Pudendal  Regions. — 
With  respect  to  marks  of  violence  on  the  body  of  a  young  child,  these 
are  seldom  met  with,  because  no  resistance  is  commonly  made  by  mere 
children.  Bruises  or  contusions  may,  however,  be  occasionally  found 
on  the  legs. 

The  older  the  victim,  up  to  our  present  limit,  the  greater  the  possi¬ 
bility  of  such  marks  on  the  body  and  the  more  the  importance  to  be 
attached  to  them  when  found,  or  at  least  to  the  explanation  of  how 
they  were  produced. 

RAPE  ON  GIRLS  OVER  SIXTEEN  AND  WOMEN 

In  these  cases  medical  evidence  is  of  much  less  value  than  in  the 
previous  class  of  cases,  for  though  it  may  still  be  able  to  prove  the 
fact  of  connection  having  taken  place  it  can  have  very  little  influence 
upon  the  question  of  consent,  the  absence  of  which  or  the  presence  of 
fraud  constitutes  the  essential  element  of  rape.  We  must,  however, 
consider  the  evidence  that  it  may  be  possible  to  give. 

Evidence  from  Violence  to  Parts  other  than  Pudendal. — Girls  who 
have  passed  the  age  of  sixteen,  and  adult  women,  are  considered  to 
be  capable  of  offering  some  resistance  to  the  perpetration  of  the  crime  ; 
and  therefore  in  a  true  charge  we  should  expect  to  find  not  only  marks 
of  violence  about  the  pudendum,  but  also  injuries  of  greater  or  less 
extent  upon  the  body  and  limbs. 

With  respect  to  such  marks  of  violence  on  the  person,  the  exact 
form,  position,  and  extent  of  these  should  be  noticed  ;  because  a  false 
accusation  of  rape  may  be  sometimes  detected  by  the  violence  being 
in  a  situation  in  which  it  was  not  probable  that  the  ravisher  would 
have  produced  it.  When  bruises  are  found,  the  presence  or  absence 
of  the  usual  zones  of  colour  may  occasionally  ( vide  Vol.  I.,  Bruises) 
throw  light  upon  the  time  at  which  the  alleged  assault  was  committed, 
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As  these  marks  of  violence  on  the  person  are  not  likely  to  have  been 
produced  with  the  concurrence  of  the  girl,  they  are  considered  to 
furnish  some  proof  of  the  intercourse  having  been  against  her  will. 
Bruises  upon  the  arms  particularly  may  be  considered  to  be  reasonable 
evidence  of  attempts  at  struggling,  impressions  of  finger  nails,  too, 
would  be  suggestive.  Strong  corroborative  evidence  of  a  tale  of 
struggle  might  be  obtained  from  an  examination  of  the  accused  for 
similar  marks  of  bruises  or  scratches  about  the  arms  or  face,  and 
possibly  even  about  his  penis,  though  this  is  much  less  likely. 

Evidence  from  Violence  to  the  Pudenda. — In  considering  this  point 
we  must  of  course  at  once  draw  a  distinction  between  a  virgin  and  a 
married  woman  who  is  in  the  habit  of  having  sexual  connection ;  in 
the  latter  it  is  extremely  unlikely  that  marks  of  pudendal  violence 
will  be  found,  though  they  must  of  course  be  looked  for,  because  it  is 
commonly  assumed — whether  justly  or  not  may  be  open  to  doubt — 
that  rape  is  associated  with  greater  violence  (on  the  part  of  the  man) 
than  sexual  connection  with  consent.  Now  in  a  virgin  the  physical 
appearances  of  rape  about  the  genital  organs  may  be  found,  whether 
the  connection  has  been  voluntary  or  involuntary.  Thus  a  recent 
rupture  of  the  hymen,  laceration  or  bruising  of  the  vagina  with  effusion 
of  coagula  of  blood,  swelling  and  inflammation  of  the  vulva,  and  stains 
of  blood  upon  the  person,  dress,  or  furniture  may  be  met  with  in  both 
cases.  The  question  of  consent  in  these  cases  is  of  great  importance. 
It  is  generally  alleged  as  a  defence,  and  a  medical  man  will  find  himself 
compelled  to  answer  this  question  : — Are  the  marks  of  violence  found 
on  the  genital  organs  no  more  than  you  would  expect  to  find  in  a  girl 
who  had  really  given  consent  ? 

A  man  with  a  wooden  leg  (his  left  leg  having  been  amputated  at  the  thigh) 
was  charged  with  rape  on  a  girl,  aet.  15.  She  was  examined  soon  after  the 
violence,  and  the  labia  were  found  very  much  swollen,  bruised,  and  inflamed. 
In  addition  to  these  appearances  on  the  genital  organs,  there  were  the  marks  of 
bruises  over  the  right  chest,  breast,  and  shoulder.  These  latter  certainly  sug¬ 
gested  that  connection  had  been  violent  without  consent,  but  the  man  alleged 
that  the  girl  gave  her  consent,  whereupon  the  following  question  arose  : — 
Could  such  appearances  as  you  have  described  about  the  labia  have  been  pro¬ 
duced  by  connection  with  consent  ?  A  reply  was  given  by  the  medical  witness 
which  left  the  matter  in  question  doubtful. 

The  condition  of  the  genital  organs  and  the  marks  of  violence  on 
the  body  in  this  case  were  adverse  to  the  theory  of  consent  ;  but  in 
expressing  an  opinion  under  such  circumstances  it  must  be  remembered 
that,  from  the  difference  in  the  size  of  the  organs  of  an  adult  male  and 
a  girl  of  fifteen  years  of  age,  it  is  hardly  probable  that  intercourse 
with  consent  could  take  place  without  causing  subsequent  swelling 
and  inflammation  of  the  labia  and  vagina.  In  making  an  examination, 
the  greatest  care  should  be  taken  by  the  practitioner  to  fix,  at  the 
time  of  examination,  a  probable  date  for  the  marks  of  injury  to  the 
genitals  or  other  parts  of  the  body,  as  it  is  by  the  aid  of  such  obser¬ 
vations  that  the  truth  or  falsity  of  a  charge  may  be  sometimes  clearly 
established. 

It  is  probable  that  in  these  cases  of  adult  virgins,  if  the  charge  were 
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well-founded,  the  hymen  would  be  ruptured,  as  the  intercourse  is  always 
presumed  to  be  violent  :  but  there  might  be  some  degree  of  penetration 
without  this  being  a  necessary  result,  especially  if  the  membrane  were 
small,  or  placed  far  up.  At  any  rate,  a  girl  may  sustain  all  the  injury, 
morally  and  physically,  which  the  perpetration  of  the  crime  can  possibly 
bring  upon  her,  whatever  may  have  been  the  degree  of  penetration  ; 
and  for  this  reason,  it  is  very  properly  laid  down  by  our  law,  that  the 
crime  consists  in  the  mere  proof  of  penetration.  Girls  of  tender  age 
are  sometimes  violated  by  boys  ;  the  amount  of  physical  injury 
inflicted  in  such  cases  is  usually  less  than  when  the  assailant  is  an 
adult.  It  seems  to  the  editor  that  when  an  adult  man  violates  a  virgin 
there  must,  or  at  least  may,  be  such  a  degree  of  laceration  that  it  would 
be  impossible  from  it  alone  to  estimate  the  problem  “  with  consent  or 
not  ?  ” 

When  a  woman  has  already  been  in  habits  of  sexual  intercourse, 
there  is  commonly  much  less  injury  done  to  the  genital  organs.  The 
hymen  will,  in  these  cases,  be  found  destroyed  and  the  vulva  dilated. 
Still  as  the  intercourse  is  presumed  to  be  against  the  consent  of  the 
woman,  it  is  most  likely  that  when  there  has  been  a  proper  resistance, 
some  injury  will  be  apparent  on  the  pudendum  ;  and  there  will  be 
also,  probably,  extensive  marks  of  violence  on  the  body  and  limbs. 
These  cases  are  generally  determined  without  medical  evidence  by  the 
deposition  of  the  woman,  corroborated,  as  it  should  always  be,  by 
circumstances.  This  statement  regarding  the  presence  of  marks  of 
violence  on  the  pudendum  of  a  married  woman,  on  whom  a  rape  is 
alleged  to  have  been  committed,  requires  some  qualification.  In  two 
cases  of  rape  on  married  women,  in  which  the  crime  was  completed 
in  spite  of  the  resistance  of  the  women,  there  were  no  marks  of  violence 
on  the  genital  organs  in  either  case. 

In  one  ( R .  v.  Owen  and  others,  Oxford  Cir.,  1839),  it  appears  that  while  an 
accomplice  held  the  head  of  the  woman  with  her  face  downwards,  between  his 
thighs,  the  prisoner  had  forcible  inter  course  with  her  from  behind — her  thighs 
having  been  first  widely  separated.  In  the  second  place  an  accomplice  held 
the  woman  down  on  a  bed  by  her  neck,  while  the  prisoner  separated  her  thighs, 
and  thus  had  intercourse  with  her.  She  was  examined  nine  hours  afterwards 
by  an  experienced  surgeon,  and  he  found  no  mark  or  trace  of  violence  on  or  any¬ 
where  near  her  pudendum.  There  were  bruises  on  her  arms,  neck,  and  legs, 
where  she  had  been  forcibly  held  down. 

In  each  of  these  cases,  it  will  be  seen  that  the  woman  had  not  to 
struggle  with  a  single  assailant ;  and  there  can  be  no  doubt  that  if  a 
married  woman  is  rendered  powerless  by  many  persons  being  combined 
against  her,  or  if  she  is  rendered  insensible  by  intoxicating  drinks  or 
narcotic  vapours,  a  rape  may  be  perpetrated,  without  any  injury 
whatever  to  the  genital  organs.  A  separation  of  the  thighs  in  a  married 
woman  will  cause  such  a  dilatation  of  the  parts,  as  to  render  it  easy 
for  the  male  organ  to  penetrate  the  vagina  without  leaving  any  traces 
of  violence  on  the  labia  or  the  female  organs  generally. 

On  the  other  hand,  the  vagina  may  be  the  seat  of  violence,  and  no 
marks  to  indicate  a  struggle  or  the  application  of  force  be  found 
on  the  body.;  . 
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A  woman  was  knocked  down,  her  clothes  were  pulled  over  her  face,  and  a 
rape  was  perpetrated  by  the  assailant.  In  the  position  in  which  she  was  held, 
with  her  arms  and  hands  covered  over,  she  was  half-suffocated,  and  unable  to 
offer  any  effectual  resistance.  She  was  examined  on  the  evening  of  the  day  of 
the  assault.  No  marks  of  violence  were  found  on  her  body,  but  the  mucous 
membrane  of  the  vagina  at  its  commencement  was  contused,  and  in  some 
portions  lacerated  ;  and  blood  was  oozing  from  these  parts. 

It  was  considered  that  the  statement  of  the  woman  was  consistent 
with  the  fact  that  there  were  no  marks  of  violence  on  her  body.  There 
was  no  reason  to  suppose  that  the  injury  to  the  vagina  had  been  caused 
in  any  other  way  than  by  a  criminal  assault. 

Evidence  from  Spermatozoa. — The  law  says  nothing  about  emission 
(only  about  penetration),  and  therefore  evidence  from  spermatozoa 
is  not  indispensable  ;  at  the  same  time  it  is  occasionally  necessary  to 
examine  spots  and  stains  on  the  linen  of  the  prosecutrix  and  of  the 
accused,  and  there  is  one  place,  viz.,  the  upper  vagina,  which  might  be 
examined  as  corroborative  evidence. 

The  editor’s  attention  to  this  last  point  was  drawn  by  Dr.  Mitchell, 
of  Ambleside,  who  rightly  enough  argued  “  that  it  would  be  a  very 
clever  woman  who  would  think  of  procuring  semen  (not  to  mention 
the  difficulty  of  so  doing)  and  injecting  it  into  the  upper  vagina  ”  for 
purposes  of  establishing  a  false  charge  ;  and  therefore,  supposing 
spermatozoa  were  found  there,  they  would  be  very  complete  proof  of 
completion  of  the  act  either  with  full  penetration  or  in  such  a  position 
that  ejaculation  threw  them  into  the  vagina.  Their  presence  in  the 
vagina  is  conclusive  proof  of  connection,  but  not  of  rape.  But  their 
absence  is  no  proof  that  connection  has  not  taken  place,  for  they  may 
have  been  removed  by  washing  or  by  discharges. 

We  have  stated  that  a  rape  may  be  legally  completed  without 
reference  to  emission  ;  but  it  is  quite  possible  that  there  might  be 
marks  of  emission  without  any  penetration. 

The  fact  that  spermatic  stains  are  found  on  the  linen  of  the  prosecu¬ 
trix  may  become  of  importance  in  charges  of  assault  with  intent, 
as  the  following  case  ( E .  v.  Hamilton ),  which  was  tried  at  Edinburgh, 
November  27,  1843,  will  show. 

The  prisoner,  who  was  at  the  time  labouring  under  gonorrhoea,  was  charged 
with  a  criminal  assault  upon  a  child.  The  shift  worn  by  the  prosecutrix,  and 
other  articles  belonging  to  the  prisoner,  were  submitted  to  Goodsir  and  Simpson 
for  examination.  They  found  spermatozoa  in  some  of  the  stains.  The  stains 
on  the  linen  of  the  prisoner  and  the  prosecutrix  were  similar.  The  prisoner  was 
convicted  of  an  assault  with  intent  to  ravish.  (CormacJc’s  Edin.  Jour.,  April, 
1844,  p.  343.) 

In  a  case  of  rape  perpetrated  on  a  child,  Sawyer  found,  in  addition 
to  blood-corpuscles  and  spermatozoa,  some  woollen  fibres  of  a  blue 
and  red  colour.  This  observation  aided  in  fixing  the  identity  of  the 
assailant,  since  it  was  proved  that  the  man  wore  a  red  flannel  shirt 
over  a  bluish-grey  woollen  shirt  (New  Orleans  Med.  Oaz.,  June,  1858, 
p.  281). 

For  methods  of  detecting  spermatozoa,  videNol.  I.,  pp.  159  et  seq. 

A  medical  witness  must  be  prepared  to  consider  the  precise  value 
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of  evidence  furnished  by  the  microscope  in  the  examination  of  stains 
on  the  dress  of  a  man  accused  of  rape.  A  shirt  may  present  stains  of 
blood,  urine,  mucus,  or  gonorrhoeal  discharge,  some  of  which,  but  for 
the  microscope,  might  be  mistaken  for  spermatic  stains.  Admitting 
that  the  microscope  enables  an  examiner  to  affirm  that  the  stains  have 
really  been  caused  by  the  spermatic  secretion,  this  does  not  prove  that 
a  rape  has  been  committed,  or  even  that  intercourse  has  been  had  with 
a  woman.  Such  stains  may  arise  from  natural  discharge,  or  from 
disease  (spermatorrhoea),  and  therefore  in  themselves  they  afford  no 
proof  of  intercourse.  If,  from  other  circumstances  in  the  case,  it 
should  be  clearly  and  satisfactorily  proved  that  there  has  been  inter¬ 
course,  then  the  presence  of  blood  mixed  with  the  spermatic  stains 
might,  in  certain  cases,  justify  an  opinion  that  violence  had  been  used. 
The  discovery  of  spermatic  stains  on  the  dress  of  a  woman  furnishes 
stronger  evidence  of  intercourse,  attempted  or  perpetrated,  than  their 
discovery  on  the  dress  of  a  man  ;  but,  admitting  that  intercourse  is 
thus  proved,  it  may  still  have  taken  place  with  the  consent  of  the 
woman.  These  stains,  when  found  on  the  clothes  of  girls  and  infants, 
afford  a  strong  corroborative  proof  of  the  perpetration  or  of  the  attempt 
to  perpetrate  the  crime. 

Evidence  from  Vaginal  Discharges. — If  discharges  were  confined 
to  those  of  a  recent  gonorrhoeal  origin,  a  very  large  section  of  Gynaecology 
would  remain  unwritten,  and  for  our  present  purpose  it  is  only  recent 
gonorrhoea  that  can  be  taken  into  consideration. 

That  vaginitis  with  a  muco-purulent  discharge  has  been  observed 
to  arise  during  febrile  complaints,  scarlatina,  measles,  etc.,  is  well 
recognised.  Moreover,  diphtheria  of  the  vagina  in  chddren  and  adults 
may  lead  to  destruction  of  hymen,  and  even  more  serious  trouble 
(vide  “  Impotency  ”).  Therefore  when  a  woman  alleges  that  a  purulent 
discharge  has  arisen  from  unwilling  copulation,  the  case  requires  to 
be  investigated  with  great  care  especially  in  regard  to  its  nature 
(bacteriologically  defined)  and  its  duration. 

It  is  possible,  however,  that  a  woman  labouring  under  leucorrhoea 
may  charge  a  man  with  the  crime  of  rape,  and  affirm  that  this  discharge 
had  arisen  from  the  act  of  the  man.  An  inflamed  and  partially 
ulcerated  (aphthous)  state  of  the  lining-membrane  of  the  vulva  may 
apparently  give  support  to  the  accusation.  It  is  impossible  without 
the  aid  of  bacteriology  to  distinguish  such  discharges  from  those  of 
gonorrhoea  ;  for  a  leucorrhoeal  discharge  may  resemble  that  of  gonor¬ 
rhoea.  Such  discharges,  commencing  before,  but  continuing  and  some¬ 
times  becoming  aggravated  after,  marriage,  have  given  rise  to  un¬ 
founded  suspicions  of  infection  from  venereal  disease  imparted  by  the 
husband,  and  have  thus  led  to  suits  of  divorce  (vide  “  Divorce  ”1. 

In  a  case  reported  by  Legneau  a  young  married  woman  suffered  from  a  dis¬ 
charge  which  was  pronounced  by  a  medical  man  whom  she  consulted  to  be 
gonorrhoeal.  This  led  to  an  application  for  a  divorce.  A  further  examination 
by  other  medical  practitioners,  with  a  complete  history  of  the  symptoms  from 
which  she  had  suffered,  led  to  the  conclusion  that  she  was  labouring  under  severe 
leucorrhoea  when  she  was  married,  and  that  this  was  followed  by  granular  vagi- 
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nitis  which  accounted  for  the  muco-purulent  discharge.  (“  Ann.  d’Hyg.,”  1870, 
2,  p.  192.) 

The  power  of  distinguishing  gonorrhoeal  or  other  venereal  dis¬ 
charges  from  ordinary  purulent  discharges  has  been  much  debated  in 
reference  to  the  examination  of  women. 

In  a  case  which  occurred  to  Lee  a  free  purulent  discharge  from  the  vagina, 
with  a  reddened  and  inflamed  mucous  membrane,  led  him  to  believe  that  it  was 
derived  from  gonorrhoeal  infection  ;  but  a  week  afterwards  the  inflammation 
had  disappeared,  the  mucous  membrane  was  of  its  usual  colour,  and  the  dis¬ 
charge  not  more  than  natural.  This  caused  him  to  reverse  his  opinion,  and  to 
congratulate  himself  that  he  had  not  unjustly  accused  the  patient.  ( Lancet , 
1873,  1,  p.  218.) 

Bacteriological  examination  is  the  only  safe  guide,  the  clinical 
appearances  and  history  and  course  of  a  vaginal  discharge  are  very 
uncertain  guides  in  legal  medicine.  We  have  already  [vide  p.  127) 
given  the  principles  on  which  medical  evidence  must  be  founded,  the 
adult  vagina  differing  in  this  respect  not  at  all  from  that  of  the  child. 

LOSS  OF  PHYSICAL  EVIDENCE 

We  have  now  considered  the  evidence,  such  as  it  is,  that  enables  us 
to  say  that  connection  has  taken  place  ;  it  is  necessary  before  closing 
the  subject  to  say  something  as  to  the  time  at  which  we  may  expect 
this  evidence  to  disappear. 

The  indications  of  rape,  however  well-marked  they  may  be  in  the 
first  instance,  either  soon  disappear  or  become  obscure,  especially  in 
those  women  who  have  been  already  habituated  to  sexual  intercourse. 
After  two,  three,  or  four  days,  unless  there  has  been  an  unusual  degree 
of  violence,  no  traces  of  the  crime  may  be  found  about  the  genital 
organs.  In  the  case  of  an  adult  married  woman  examined  by  Mayne, 
the  appearances  of  injury  which  he  discovered  in  and  about  the  vagina 
had  begun  to  heal  in  less  than  forty-eight  hours  ;  but  in  a  case  examined 
by  Casper  on  the  ninth  day,  the  lining  membrane  of  the  vagina  was 
still  reddened,  and  the  parts  were  painful.  In  this  case  the  hymen 
was  completely  torn  through.  (“  Gerichtl.  Med.,”  vol.  2,  p.  157.) 
In  married  women,  or  in  those  accustomed  to  sexual  intercourse,  no 
inference  can  be  drawn  from  a  dilated  state  of  the  vagina.  In  unmarried 
women,  and  in  children  where  there  has  been  much  violence,  the  signs 
of  rape  may  persist  and  be  apparent  for  a  week  or  longer.  Supposing 
that  they  are  not  found  at  the  period  of  examination,  it  may  be  neces¬ 
sary  to  consider  whether  there  has  been  time  for  them  to  disappear 
since  the  alleged  perpetration  of  the  offence  ;  but  in  such  cases  it  is 
rarely  in  a  medical  witness’s  power  to  express  an  affirmative  opinion 
of  the  perpetration  of  the  crime.  (Casper,  E.  Tr.,  Vol.  III.  p.  319.) 

Casper  met  with  a  case  in  which  a  man,  set.  37,  committed  a  rape  on  a  girl 
only  eight  years  of  age  ;  he  was  seen  in  the  act,  and  defended  himself  on  the 
plea  of  drunkenness.  The  girl  was  examined  by  a  medical  man  on  the  day 
following.  The  labia  were  reddened,  and  there  was  injection  of  the  membrane 
at  the  entrance  of  the  vagina,  which  was  very  sensitive.  As  an  illustration  of 
the  rapidity  with  which  the  marks  of  rape  disappear  in  young  children,  when  not 
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attended  with  great  physical  injury,  it  may  be  stated  that  this  girl  was  carefully 
examined  by  Casper  eleven  days  after  the  assault.  The  sexual  organs  were  then 
in  their  natural  state,  and  there  was  not  the  least  appearance  of  local  injury. 

Medical  practitioners  are  not  always  sufficiently  careful  in  the 
inferences  which  they  draw  from  an  examination  of  children  at  distant 
periods  after  an  alleged  rape.  They  allow  themselves  to  be  deceived 
by  a  plausible  story,  apparently  consistent,  and  thus  see  proofs  of 
rape  on  examining  the  sexual  organs  of  a  girl  many  weeks  after  the 
alleged  perpetration  of  the  crime  ;  whereas  had  the  girl  been  brought 
before  them  as  a  casual  patient,  and  they  had  heard  nothing  of  violent 
intercourse,  they  would  have  probably  ridiculed  the  idea  of  setting 
up  a  charge  of  rape  on  so  slender  a  foundation.  The  delay  in  having  the 
examination  made,  unless  satisfactorily  explained,  is  always  a  suspicious 
circumstance.  On  one  occasion  a  man  was  tried  on  a  charge  of  rape 
on  a  girl  a  little  above  seven  years  of  age. 

About  six  weeks  had  elapsed  before  the  girl  was  seen  and  examined  by  the 
medical  man,  who  was  the  only  witness  for  the  prosecution  ;  and  after  this  long 
date  he  was  prepared  to  swear  at  the  trial  that  a  rape  had  been  perpetrated  on 
the  child.  Fortunately  for  him,  the  prosecutrix  was  first  called  as  a  witness. 
The  child,  under  cross-examination,  swore  that  all  that  she  had  previously 
stated  before  the  magistrates  regarding  the  prisoner  was  untrue  ;  and  her 
evidence  so  clearly  established  the  innocence  of  the  man,  that  the  case  broke 
down,  and  he  was  at  once  acquitted. 

But  for  the  medical  evidence  against  him,  this  man  could  not  have 
been  committed  for  trial  on  the  charge  ;  and  it  is  therefore  desirable 
to  consider  the  medical  facts  and  opinions  on  which  he  was  committed. 
The  medical  man  came  to  the  conclusion  that  the  girl  had  been  violated 
six  weeks  before  he  saw  her.  There  had,  in  his  opinion,  been  penetra¬ 
tion  ;  the  vagina  was  unnaturally  dilated  ;  there  was  a  discharge 
from  it,  and  an  abrasion  on  the  left  side  ;  the  mucous  membrane  was 
generally  inflamed.  “  Such  appearances  might  have  existed  as  the 
result  of  violence  perpetrated  on  them  three  months  previously.  He 
had  frequently  examined  the  girl  since,  and  his  conclusion  from  the 
first  examination  had  been  confirmed.  He  thought  the  appearances 
could  not  be  the  result  of  any  accident  or  disease  ;  it  was  not  impossible 
but  improbable  that  they  might  be  so.”  From  what  has  been  already 
stated  on  the  medical  proofs  of  rape,  it  will  be  obvious — 1 .  That  in  this 
case  there  was  no  evidence  of  penetration  by  the  male  organ,  and  that 
the  appearances,  after  six  weeks  had  elapsed,  did  not  in  any  way 
justify  such  an  opinion  from  an  examination  then  made.  2.  That  the 
discharge,  the  abrasion,  and  the  inflammation  of  the  vagina  were  all 
explicable  on  other  grounds,  and  did  not  prove  that  a  rape  had  been 
committed  on  the  girl  at  the  date  assigned.  It  is  highly  probable 
that  this  child  was  suffering  under  that  kind  of  inflammation  and 
purulent  discharge  from  the  genital  organs  which  has  been  elsewhere 
described  as  a  fertile  source  of  medical  errors  {ante,  pp.  127  et  seq.)  ; 
but  whether  this  be  admitted  or  not,  there  was  not  the  slightest  proof, 
from  the  facts,  that  this  girl  had  ever  been  violated,  even  supposing 
that  her  own  evidence  had  not  shown  that  the  medical  man  had  come 


FALSE  CHARGES  OF  RAPE 


137 


to  a  wrong  conclusion  from  the  data  before  him.  Dilatation  of  the 
vagina,  if  really  present,  could  not  have  been  the  result  of  only  one 
attempted  intercourse  with  a  child  of  such  tender  years,  six  weeks 
before  the  date  of  examination.  This  is  a  most  flagrant  example  of 
biassed  and  improper  medical  evidence. 

When  there  has  been  great  laceration  of  the  sexual  organs,  then 
certain  appearances  in  the  form  of  cicatrices  may  remain  ;  but  in  all 
cases  great  caution  should  be  observed  in  giving  an  opinion  of  rape 
having  been  perpetrated,  from  an  examination  made  even  two  or  three 
weeks  after  the  alleged  commission  of  the  offence.  Marks  of  violence 
on  the  person  can  never  establish  a  rape  ;  they  merely  indicate  that 
the  crime  may  have  been  attempted. 

•  .1  , 

FALSE  CHARGES  OF  RAPE 

False  charges  of  rape  may  be  easily  set  up  by  girls  at  the  age  of 
puberty.  The  falsehood  of  the  charge  may,  however,  be  generally 
elicited  by  a  careful  examination  of  the  prosecutrix,  as  in  the  following 
case. 

A  few  years  ago  the  editor  was  consulted  in  a  case  in  which  a  girl  of  seven 
or  eight  years  described  to  him  most  circumstantially  how  her  master  had  drawn 
her  down  on  to  him  and  inserted  his  organ  completely  into  her  vagina;  not¬ 
withstanding  these  details  her  vagina  showed  not  a  trace  of  any  damage,  and  the 
hymen  was  quite  intact.  An  appeal  to  the  common  sense  of  the  mother  of  the 
girl  and  the  wife  of  the  inculpated  man  led  to  an  abandonment  of  the  case. 

Apart  from  such  a  case  as  this,  we  have  a  similar  charge  noticed 
under  the  heading  of  “  Rape  under  Ansesthetics,”  p.  109,  and  also 
we  may  have  conspiracies  between  girls  or  between  a  girl  and  her 
mother.  Great  circumspection  and  very  close  examination  of  the 
evidence  is  frequently  required  to  extricate  an  unjustly  accused  man. 
The  medical  evidence  can  rarely  be  more  than  merely  negative  ; 
it  is  practically  impossible  from  it  alone  to  say  that  there  may  not 
have  been  such  a  degree  of  penetration  as  constitutes  rape  in  law.  Few 
men,  moreover,  care  to  face  a  trial  even  for  attempted  rape  or  indecent 
assault,  especially  on  a  little  girl,  for  the  crime  is  so  rightly  detested  ; 
when  a  girl  over  sixteen  or  a  woman  is  in  question,  juries  are  very 
prone  to  think  “  there  cannot  be  smoke  without  fire.” 

Bayard  met  with  a  case  of  this  kind,  in  which  a  woman  charged  a 
youth  with  having  committed  a  rape  upon  her  infant  child. 

On  examination  the  sexual  organs  were  found  uninjured ;  and  on  inspecting 
the  marks  of  blood  on  the  clothes  of  the  child,  it  was  observed  that  the  stains 
had  been  produced  on  the  outside ,  and  bore  the  appearance  of  smearing  ;  the 
whole  fibre  of  the  stuff  had  not  even  been  completely  penetrated  by  the  liquid. 
These  facts  established  the  falsehood  of  the  charge  (“Ann.  d’Hyg.,”  1847,  2, 
p.  219).  A  case  involving  a  false  charge  of  rape  was  tried  at  the  Glasgow  Aut. 
Circ.  in  1859.  One  of  the  witnesses,  an  accomplice,  proved  that  she  had  pur¬ 
chased  some  blood  and  handed  it  to  the  female  who  made  the  charge,  and  she 
saw  her  smear  it  over  her  person  and  on  some  sheets  on  which  it  was  alleged  the 
rape  was  perpetrated.  The  woman  and  her  husband,  who  made  this  false 
charge,  were  convicted  of  conspiracy. 
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Dr.  Nelson  Hardy  thus  reports  a  case  of  alleged  rape,  which  is 
interesting,  apropos  of  a  medical  man’s  duty  in  investigating  cases  : — • 

A  servant  girl  of  good  character  rushed  home  one  night,  knocked  excitedly 
at  the  door,  and  when  her  mother  opened  it,  fell  fainting  into  her  arms.  On 
coming  to,  she  told  the  following  extraordinary  story  :  She  had  been  out  walking 
with  another  girl,  and  had  passed  a  man  whom  she  could  not  describe.  She  and 
the  other  girl  had  separated  at  the  end  of  the  road,  and  she  had  then  come  back 
alone  in  the  direction  of  where  the  man  had  been.  When  she  reached  a  lonely 
part  of  the  road  she  had  been  thrown  down  by  him  on  her  back,  hurting  it 
against  a  stone.  A  white  scarf  had  been  placed  over  her  mouth  to  prevent  her 
screaming,  and  the  man,  holding  down  her  arms,  had  had  forcible  intercourse 
with  her.  In  less  than  half  an  hour  the  police  had  searched  the  road,  but  no 
scarf  had  been  found.  She  was  brought  to  the  station,  and  I  found  evidence 
on  her  dress  and  hat  that  she  had  been  on  the  ground.  I  also  found  a  red  mark  about 
the  middle  of  her  back,  where  she  complained  of  pain,  but,  on  examining  for  any 
evidence  of  the  alleged  rape,  I  found  absolutely  none  ;  no  stains  on  the  clothes, 
no  marks  of  violence,  not  even  a  scratch  on  her  limbs  ;  no  rupture  of  the  hymen, 
and  no  sign  of  any  irritation  about  the  genitals.  I  came  to  the  conclusion  that 
she  had  probably  enough  been  thrown  down  and  that,  in  her  fright,  she  had 
imagined  the  rest. 


Pregnancy  Following  Rape. 

It  was  formerly  a  debated  question  whether,  in  a  case  of  rape 
pregnancy  could  possibly  follow  ;  and  this  was  even  proposed  as  a 
rude  test  of  the  truth  of  a  charge  made  by  a  woman.  This  question 
scarcely  requires  discussion.  Such  a  defence  would  not  be  admitted 
as  an  answer  to  a  charge  of  rape,  nor  to  show  under  any  circumstances 
that  intercourse  had  been  voluntary  on  the  part  of  a  woman.  Con¬ 
ception,  it  is  well  known,  does  not  depend  on  the  consciousness  or  voli¬ 
tion  of  a  female.  If  the  state  of  the  uterine  organs  be  in  a  condition 
favourable  to  impregnation,  this  may  take  place  as  readily  as  if  the 
intercourse  were  voluntary  :  even  penetration  is  not  absolutely  neces¬ 
sary  for  impregnation. 

Many  women  in  married  life  who  anxiously  wish  for  children 
have  none,  and  vice  versa  ;  and  physical  impediments  do  not  suffice  in 
all  cases  to  explain  these  facts.  Women  are  reported  to  have  conceived 
during  the  states  of  asphyxia,  intoxication,  and  narcotism.  Ryan 
mentions  a  case  in  which  a  young  woman  became  unconsciously  preg¬ 
nant  from  intercouse  had  with  her  by  a  man  while  she  was  in  a  state 
of  intoxication,  and  in  which  it  was  clearly  impossible  that  her  volition 
could  have  taken  any  share.  In  married  life  there  is  no  doubt  that 
women  frequently  become  pregnant  against  their  will,  and  in  a  great 
number  of  cases  without  any  consciousness  of  their  condition  until 
pregnancy  is  far  advanced.  Those  who  affirm  that  without  the  active 
will  of  the  woman  there  can  be  no  conception,  must  deny  the  existence 
of  cases  of  impregnation  in  a  state  of  unconsciousness  ;  but  the  facts 
are  too  strong  and  too  numerous  to  be  met  with  a  simple  denial.  A 
medical  jurist,  therefore,  who  relied  upon  pregnancy  following  alleged 
rape,  as  a  proof  of  consent  on  the  part  of  the  woman,  and  would  infer 
from  this  result  that  the  intercourse  must  have  been  voluntary  on 
her  part,  would  inflict  great  injustice  by  such  an  opinion.  The  ex- 
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trusion  of  an  ovum  does  not  depend  on  the  will  of  a  woman,  but  is  a 
periodical  condition  ;  the  action  of  the  spermatozoa  on  this  ovum  is  as 
much  removed  from  the  will  of  the  woman  as  it  is  from  that  of  the  man. 

This  subject  would  have  hardly  required  so  much  notice,  but  for 
the  fact  that  in  some  trials  it  has  been  put  forward  with  a  view  to 
discredit  the  evidence  of  a  woman,  where  pregnancy  has  followed  inter¬ 
course  in  a  state  of  alleged  unconsciousness.  Any  statement  of  this 
kind  always  requires  a  close  examination,  because,  generally,  there  is  a 
strong  motive  for  falsehood  on  the  part  of  a  woman.  In  the  case  of 
Bromwich  v.  Waters  the  woman  had  had  a  child,  but  stated  that  she 
had  not  been  conscious  of  any  intercourse.  The  fact  that  she  had 
borne  a  child  did  not  prove  that  her  statement  was  false,  although  a 
suggestion  to  this  effect  was  made.  We  may  fairly  doubt  whether 
the  woman  could  have  had  intercourse  unconsciously  ;  but  because 
impregnation  followed  this  was  no  proof  that  she  was  guilty  of  false¬ 
hood  or  perjury. 

If  further  evidence  were  required  it  is  provided  by  the  attempt 
during  the  war  to  force  German  Kultur  on  Belgium  and  France. 

Evidence  of  Violation  in  the  Dead. 

The  body  of  a  child  or  woman  is  found  dead,  and  a  medical  man 
may  be  required  to  determine  whether  her  person  has  or  has  not  been 
violated  before  death.  There  is  here  some  difficulty,  because  there 
may  be  no  statement  made  by  the  deceased.  The  witness  can  seldom 
do  more  than  express  a  conjectural  opinion,  from  the  discovery  of 
marks  of  violence  on  the  person  and  about  the  genital  organs.  Even 
if  spermatozoa  were  detected  in  the  liquid  mucus  of  the  vagina,  or  on 
the  dress  of  a  female,  this  would  merely  prove  that  there  had  been 
intercourse  ;  whether  violent  or  not  would  depend  on  the  medical 
and  circumstantial  evidence.  (Cp.  2  Casper,  E.  Tr.,  206.) 

In  a  case  of  murder  tried  at  Edinburgh  some  years  ago,  the  first  point  to  be 
determined  in  the  dead  body  was,  whether  a  rape  had  or  had  not  been  committed. 
The  examination  of  the  stains  on  the  dress  was  conclusive,  when  taken  in  con¬ 
junction  with  the  other  evidence.  The  jury  convicted  the  man  of  a  rape,  and 
yet  acquitted  him  of  the  murder,  although  the  proof  of  the  latter  crime  was 
clearer  than  that  of  the  rape.  (For  a  case  in  which  evidence  was  obtained  on  the 
examination  of  a  dead  body,  see  Casper’s  “Klin.  Novellen,”  p,  17.) 

The  case  of  R.  v.  Kerr  (Carlisle  Sum.  Ass.,  1889)  is  a  very  good 
illustrative  case. 

The  proofs  of  rape  from  the  deceased  were : — tw*o  lacerations  of  the  vagina, 
which,  in  an  elderly  woman  who  had  borne  two  children,  indicated  violence  ; 
an  excoriation  on  the  abdomen  ;  blood  on  the  external  genitals.  The  prisoner 
had  an  abrasion  on  his  cheek,  vomited  matters  on  the  back  of  his  coat  resembling 
exactly  that  which  was  exuding  from  the  mouth  of  the  deceased,  while  on  the 
knees  of  his  trousers  were  found  embedded  in  mud  (resembling  that  found  in  the 
locality  where  the  deceased’s  body  was  found),  some  red  woollen  hairs  resembling 
that  of  a  petticoat  worn  by  the  deceased  woman.  The  cause  of  the  woman’s 
death  was  suffocation  from  the  impaction  of  vomited  matters  in  the  larynx, 
but  as  this  was  the  result  of  an  unlawful  act — i.e.,  rape — it  became  murder.  The 
prisoner  was  seen  coming  from  the  spot  where  the  deceased’s  body  was  found, 
and  within  a  short  distance  from  it,  by  two  men  who  knew  him  intimately. 
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It  proved  that  he  and  the  deceased  were  walking  in  opposite  directions  at  such 
times  and  places  as  would  bring  them  to  that  spot  shortly  before  the  time  he  was 
met  coming  away,  and  when  arrested  some  hours  after  his  clothes  were  found 
wet  and  muddy,  with  the  other  appearances  noted.  He  was  found  guilty  and 
sentenced  to  death,  but  this  was  subsequently  commuted  to  fourteen  years’ 
penal  servitude,  and  in  1893  he  was  liberated.  J 

Rape  by  Females  on  Males. 

So  far  as  we  can  ascertain,  this  crime  is  unknown  to  the  English 
law*.  Several  cases  of  this  kind  have,  however,  come  before  the  French 
criminal  courts. 

In  1845,  a  female,  aged  eighteen,  was  charged  with  having  been  guilty  of  an 
act  of  indecency,  with  violence,  on  the  person  of  a  boy  under  the  age  of  fifteen 
years.  She  was  found  guilty.  In  another  case,  which  occurred  in  1842,  a  girl, 
aged  eighteen,  was  charged  with  rape  on  two  children,  the  one  eleven  and  the 
other  thirteen  years  of  age.  It  appeared  in  evidence  that  the  accused  had 
enticed  the  two  boys  in  a  field,  and  had  there  had  forcible  connection  with  them. 
This  female  was  proved  to  have  had  an  unnatural  contraction  of  the  vagina, 
which  prevented  intercourse  with  adult  males.  She  was  found  to  be  labouring 
under  syphilitic  disease,  and  the  proof  of  her  offence  was  completed  by  the 
disease  having  been  communicated  to  the  two  boys.  She  was  convicted  (“  Ann. 
d’Hyg.,”  1847,  1,  p.  463). 

Casper  describes  cases  of  this  description  which  have  fallen  under 
his  observation  (“  Gerichtl.  Med.,”  vol.  2,  p.  129  ;  and  “  Klin.  Novel- 
len,”  1863,  p.  15).  By  the  Penal  Code  of  France,  it  is  a  crime  in  either 
sex  to  attempt  intercourse  with  the  other,  whether  with  or  without 
violence,  when  the  child  is  under  eleven  years  of  age.  That  this 
offence  is  perpetrated  in  England  cannot  be  doubted.  It  is  by  no 
means  unusual  to  find,  in  the  wards  of  hospitals,  mere  boys  affected 
with  venereal  disease.  In  some  instances  this  may  be  due  to  preco¬ 
cious  puberty ;  but  in  others  it  can  only  be  ascribed  to  that  unnatural 
connection  of  adult  women  with  male  children  which  is  punished  as  a 
crime  in  the  other  sex.  The  only  accessible  medical  evidence  would 
consist  in  the  definite  proof  of  transmission  of  gonorrhoea  or  syphilis 
from  the  woman  to  the  child,  though  it  must  be  remembered  that 
syphilis  at  any  rate  can  be  communicated  by  kissing. 
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SUB-SECTION  H. — ABORTION 


To  a  lawyer  this  word  has  a  somewhat  different  meaning  to  that 
which  it  has  to  a  medical  man :  to  the  latter  it  is  merely  an  untimely 
emptying  of  a  uterus  which  contains  the  products  of  a  conception  ;  to 
the  former  the  word  conveys  the  idea  of  a  criminal  offence,  though 
such  may  not  have  been  committed,  for  it  is  only  the  artificial  emptying 
(or  attempts  to  empty)  of  the  uterus  that  is  a  crime,  and  many  abortions 
are  produced  by  mere  disease  and  accident. 

In  a  medico-legal  work,  however,  the  subject  must  be  thoroughly 
discussed  from  every  point  of  view,  and  we  shall  therefore  consider  it 
according  to  the  following  table  : — 

1.  The  Law  on  the  Subject. 

*2.  The  Natural  Causes  of  Abortion  (i.e.,  Disease). 

3.  The  Artificial  Production  of  Abortion  which  may  be  justifiable  or 

Criminal. 

4.  The  Evidence  to  be  obtained  of  Criminal  Abortion. 

5.  Feigned  Abortion. 

6.  The  Abortion  of  Moles  and  Monsters,  Extra-Uterine  Fcetation. 

(1)  The  Law  on  thf  Subject  of  Abortion. 

The  legal  position  of  attempts  to  empty  a  pregnant  (or  a  non- 
pregnant)  uterus  is  fixed  by  24  &  25  Viet.  c.  100,  sects.  58  and  59; 
these  sections  have  not  lately  been  amended  and  run  as  follows  : — 

“58.  Every  woman ,  being  with  child,  who,  with  intent  to  procure  her 
own  miscarriage,  shall  unlawfully  administer  to  herself  any  poison  or  other 
noxious  thing,  or  shall  unlawfully  use  any  instrument  or  other  means 
whatsoever  with  the  like  intent,  and  whosoever,  with  intent  to  procure 
the  miscarriage  of  any  woman,  whether  she  be  or  not  with  child,  shall 
unlawfully  administer  to  her  or  cause  to  be  taken  by  her  any  poison  or 
other  noxious  thing,  or  shall  unlawfully  use  any  instrument  or  other 
means  whatsoever  with  the  like  intent,  shall  be  guilty  of  felony,  and  being 
convicted  thereof  shall  be  liable,  at  the  discretion  of  the  Court,  to  be  kept 
in  penal  servitude  for  life  or  for  any  term  not  less  than  three  years — or  to 
be  imprisoned  for  any  term  not  exceeding  two  years,  with  or  iviihout  hard 
labour  and  with  or  without  solitary  confinement. 

“  59.  Whosoever  shall  unlawfully  supply  or  procure  any  poison  or 
other  noxious  thing,  or  any  instrument  or  thing  whatsoever,  knowing  that 
the  same  is  intended  to  be  unlawfully  used  or  employed  with  intent  to 
procure  the  miscarriage  of  any  woman,  whether  she  be  or  be  not  with 
child,  shall  be  guilty  of  a  misdemeanour,  and  being  convicted  thereof 
shall  be  liable,  at  the  discretion  of  the  Court,  to  be  kept  in  penal  servitude 
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for  the  term  of  three  years ,  or  to  be  imprisoned  for  any  term  not  exceeding 
two  years,  with  or  without  hard  labour. 

It  will  be  noted — • 

(a)  That  the  statute  only  uses  the  word  “miscarriage,”  including 
in  that  term  comprehensively  the  emptying  of  a  pregnant  uterus  at  any 
time  of  conception,  ignoring  altogether  the  technical  terms  abortion, 
miscarriage,  premature  confinement,  which  are  merely  convenient 
descriptive  words  for  medical  men.  The  natural  inference  is  that  in 
legal  trials  the  medical  witness  should  always  speak  of  the  event  as 
“  miscarriage  ”  in  his  evidence. 

(b)  Throughout  both  sections  it  uses  the  word  “  unlawfully  ”  with¬ 
out  attempting  in  any  way  to  define  its  meaning  :  as  it  nowhere 
defines  a  “  lawful  ”  emptying  of  the  uterus  the  presumption  is  that 
such  a  thing  does  not  exist,  a  presumption  which  is  especially  important 
for  medical  men  to  remember  when  for  what  seems  to  them  good  and 
sufficient  reason  they  contemplate  emptying  a  pregnant  uterus  (vide 
below,  “  Justifiable  Abortion  ”). 

(c)  That  in  attempts  by  a  second  person  to  empty  a  uterus  it  makes 
no  difference  in  the  nature  of  the  crime  if  the  uterus  do  not  contain 
any  results  of  impregnation  at  all.  But  apparently  the  woman  herself 
commits  no  crime  by  an  attempt  to  empty  her  uterus  when  it  does 
not  contain  a  foetus,  though  if  it  does  contain  one  she  does  commit  a 
crime.  The  logic  of  this  is  not  at  all  apparent. 

Notwithstanding  the  above  sections,  and  the  severe  punishment 
provided,  there  can  be  no  reasonable  doubt  but  that  abortion  is  a  very 
common  crime.  Unless  the  woman  dies,  however,  there  is  but  little 
chance  of  inquiry  or  of  detection. 

When  the  death  of  the  woman  takes  place,  the  crime  is  cqnsidered 
to  be  murder,  although  the  accused  may  not  have  intended  to  destroy 
life.  The  law  was  thus  laid  down  by  Brain  well,  B.,  in  Stadtmiihler’s 
case,  infra  : — 

“  If  a  man  for  an  unlawful  purpose  used  a  dangerous  instrument,  or  medicine, 
or  other  means,  and  thereby  death  ensued,  that  was  murder,  although  he  might 
not  have  intended  to  cause  death,  although  the  person  dead  might  have  con¬ 
sented  to  the  act  which  terminated  in  death,  and  although  possibly  he  might 
very  much  regret  the  termination  that  had  taken  place  contrary  to  his  hopes 
and  expectations.  This  was  wilful  murder.  But  the  learned  counsel  for  the 
defence  had  thrown  on  the  judge  the  task  of  saying  whether  the  case  could  be 
reduced  to  manslaughter.  There  was  such  a  possibility,  but  to  adopt  it  would 
be,  he  thought,  to  run  counter  to  the  evidence  given.  If  the  jury  should  be  of 
opinion  that  the  prisoner  used  the  instrument  not  with  any  intention  to  destroy 
life,  and  that  the  instrument  was  not  a  dangerous  one,  although  he  used  it  for  an 
unlawful  purpose,  that  would  reduce  the  crime  to  manslaughter.  He  really  did 
not  think  they  could  come  to  any  other  conclusion  than  that  the  instrument  was 
a  dangerous  one,  if  used  at  all.  Then,  if  it  were  so  used  by  the  prisoner,  the 
case  was  one  of  murder  ;  and  there  was  nothing  for  the  case  but  a  verdict  either 
of  murder  or  of  acquittal.” 

This  decision  was  given  before  the  statute  quoted  above  was  enacted. 
Only  one  person  has  since  been  hanged  for  abortion  pure  and  simple, 
though  there  has  been  an  execution — this  was  a  man  named  Heap, 


THE  LAW  ON  ABORTION 


143 


executed  at  Liverpool  in  1876 — in  a  case  where  abortion-mongery  has 
been  combined  with  infanticide ;  in  some  cases  the  death  sentence  has 
been  pronounced,  but  with  a  full  knowledge  that  it  would  not  be  carried 
out.  In  the  years  following  the  case  of  the  man  Heap  there  were 
convictions  for  similar  crimes  (there  had  been  none  for  some  time 
before  that  case) — that  of  Cornelius  Asher,  a  herbalist  at  Leicester,  in 
1876  ;  that  of  Ann  Cartledge,  a  midwife,  in  1877  ;  another  of  a  woman 
in  1879  ;  two  separate  cases  in  1880  (the  two  Colmers  and  an  unqualified 
practitioner  named  Haywood)  ;  and  the  case  of  a  chemist  named  Hollis 
in  1882 — in  all  of  which  reprieves  followed.  In  all  of  these  cases,  in 
spite  of  the  recent  precedent  of  Heap’s  case,  the  death  sentence  was 
not  carried  out,  and  in  them,  and  in  all  such  cases  since,  the  Home 
Secretary,  and  not  the  judge  who  tried  the  case,  has  fixed  the  penalty 
for  the  crime.  There  is  a  great  reluctance  amongst  juries  to  bring  in 
verdicts  of  wilful  murder  for  abortion,  from  an  idea  that  there  is  no 
“  malice  aforethought  ”  in  the  act,  and  as  a  matter  of  fact  the  abortion¬ 
ist  hopes  that  she  will  recover  and  may  do  his  best  to  assist  recovery  : 
the  leader  in  the  Lancet ,  vol.  1,  1899,  in  which  the  above  cases  are 
given,  proceeds  as  follows 

“This  crime  has  been,  technically,  murder,  the  jury  only  convicting  because 
ignorant  that  a  death  sentence  would  be  passed  or  expecting  confidently  its 
commutation.  The  difficulty  of  persuading  the  jury  of  even  the  technical  guilt 
of  murder  on  the  part  of  the  prisoner  is  shown  by  the  way  in  which  the  law  has 
been  laid  down  in  the  three  recent  instances  already  referred  to.  According 
to  the  Attorney- General  in  the  Collins  case  (and  apparently  the  judge  took  the 
same  view),  ‘  if  the  act  done  was  not  in  itself  of  necessity  dangerous  then  the  jury 
might  find  a  verdict  of  manslaughter  and  not  murder.’  According  to  Mr. 
Justice  Bigham  in  the  Whitmarsh  case,  ‘  If  the  jury  could  bring  themselves 
to  think — he  did  not  see  how  they  could — -that  though  the  prisoner  might  have 
administered  the  injection  yet  nevertheless  as  a  reasonable  man  he  could  not 
have  contemplated  that  it  would  result  in  death,  it  was  competent  for  them  to 
say  that  he  was  not  guilty  of  murder  but  he  was  guilty  of  the  lesser  crime  of 
manslaughter.’  According  to  Mr.  Justice  Phillimore  in  the  Wark  case,  ‘  if  a 
person  committed  any  felony  on  the  body  of  any  one  to  whom  thereby  death 
resulted  he  was  guilty  of  murdering  that  person,’  It  is  in  consequence  of  such 
conflicting  and  irreconcilable  enunciations  of  the  law  that  we  have  urged  the 
desirability  of  legislation  with  regard  to  cases  of  what  is  sometimes  known  as 
‘  constructive  murder,’  a  convenient  term  against  the  use  of  which  Sir  Fitz- 
James  Stephen  once  emphatically  protested.  Failing  this  we  have  suggested  the 
possibility  of  a  uniform  practice  of  indicting  for  manslaughter,  except  perhaps 
in  any  exceptionally  heinous  cases  as  may  possibly  arise.  The  object  of  such 
legislation  or  practice  would  be  to  produce  consistency  and  prevent  the  possi¬ 
bility  of  a  criminal  being  acquitted  through  sympathy  or  prejudice.  It  is  quite 
another  matter  to  urge  that  a  jury’s  verdict  should  be  rendered  wholly  ineffective 
where  it  simply  amounts  to  a  finding  that,  whatever  crime  the  acts  committed 
involve,  the  prisoner  was  privy  to  it.  To  do  this  would  be  highly  undesirable, 
even  if  the  judge  trying  the  case  admittedly  assumed  a  responsibility  in  directing 
the  jury  from  which  some  of  his  colleagues  would  have  shrunk.” 

Mr.  Justice  Darling  in  March,  1899,  in  charging  the  grand  jury  at 
Chester  Assizes,  referred  at  length  to  the  case  of  William  Upton,  who 
was  alleged  to  have  killed  a  woman  named  Mary  Murray  at  Macclesfield 
by  means  of  an  illegal  operation.  The  learned  judge  referred  to 
the  notorious  cases  which  had  recently  been  tried,  and  pointed  out 
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that  where  the  death  sentence  had  been  pronounced  everybody  in 
court  knew  that  it  would  not  be  carried  out.  Such  a  state  of  the  law, 
he  considered,  put  judges  in  an  undignified  and  absurd  position. 
It  was  not  well  that  the  highest  penalty  which  man  had  it  in  his  power 
to  inflict  should  be  gravely  decreed  against  criminals  with  the  full 
knowledge  that  the  whole  proceeding  was  nothing  but  a  sham  from 
the  beginning.  He  advised  the  jury  upon  his  own  initiative  and  until 
some  consensus  of  opinion  had  been  arrived  at  in  the  matter  not  to 
return  a  true  bill  for  murder  if  they  thought  that  the  wound,  though 
inflicted  for  an  unlawful  purpose,  was  not  intended  to  kill,  and  only  to 
find  a  true  bill  for  murder  when  it  was  intended  to  kill  the  woman,  or 
at  any  rate  when  those  who  performed  the  operation  did  not  care  if 
the  woman  died  or  not.  The  grand  jury  adopted  Mr.  Justice  Darling’s 
suggestion  when  they  came  to  deal  with  the  matter,  and  found  a  true 
bill  for  manslaughter  only. 

PROFESSIONAL  SECRECY  IN  CASES  OF  ABORTION 

In  the  last  edition  of  this  work  was  published  a  report  of  the  Royal 
College  of  Physicians  as  to  the  duties  of  medical  men  in  cases  of  abor¬ 
tion.  In  July,  1913,  difficulties  had  arisen,  particularly  at  the  Hamp¬ 
stead  Infirmary,  on  the  question  whether  the  Medical  Officers  ought 
to  report  the  occurrence  of  abortions  in  the  Infirmary  which  were  the 
result  of  illegal  operations  performed  on  the  patients  before  admission, 
or  whether  to  report  such  cases  would  be  a  violation  of  professional 
secrecy,  and  the  Royal  College  of  Physicians  was  asked  to  make  a 
pronouncement  on  the  professional  question  involved.  Then  at  the 
Birmingham  Autumn  Assizes,  December,  1914,  a  case  occurred 
which  raised  the  whole  matter  in  an  acute  form.  The  facts  are  as 
follows.  They  are  sufficiently  common  or  general  in  application  to 
deserve  publication  in  full. 

A  woman,  living  near  Birmingham,  becoming  pregnant,  went  to  an  abor¬ 
tionist,  miscarried  on  September  19th,  1914,  developed  septicaemia  in  a  week’s 
time,  was  removed  to  hospital,  and  died  suddenly  on  October  16th.  Her  relations 
knew  that  she  had  had  an  illegal  operation.  To  one  of  the  medical  men  who 
attended  her  she  communicated,  under  secrecy,  the  name  of  the  abortionist. 
The  Coroner’s  Court  returned  a  verdict  of  wilful  murder.  The  magistrates, 
however,  held  that  the  evidence  was  insufficient  for  committal.  The  judge,  when 
the  case  came  before  the  Grand  Jury,  upheld  this  decision.  Further,  he  con¬ 
sidered  that  the  lack  of  evidence  was  due  to  the  fact  that  the  doctors  had  not 
reported  the  case  to  the  police,  and  on  this  point  made  the  following  observations 
to  the  Grand  Jury  : — 

*  r  * 

Charge  of  Mr.  Justice  Avory,  to  the  Grand  Jury  on  the  Case  of  R.  v.  X. 

The  learned  judge  said  : 

“  This  woman  has  been  committed  on  the  Coroner’s  inquisition  on  a  charge 
of  murder.  The  magistrates  who  have  investigated  the  case  have  dismissed  the 
charge.  The  deceased  woman,  according  to  the  evidence,  clearly  died  as  the 
result  of  an  illegal  operation.  Three  medical  men  in  succession  attended  her, 
and  to  one  at  least  she  confided  the  name  of  the  person  who  performed  the  act. 
No  information  was  given  to  the  police  or  the  authorities,  and  the  woman  died 
without  the  deposition  being  taken  or  without  any  statement  being  made  by 
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her  on  her  death-bed  which  could  be  used  in  a  court  of  law.  With  the  exception 
of  a  letter,  which  was  found  amongst  deceased’s  papers,  apparently  making  an 
appointment  with  the  accused  woman,  there  is  absolutely  no  evidence  against 
this  accused  person  of  having  performed  any  operation  upon  the  deceased  woman, 
and  the  magistrates,  taking  that  view,  dismissed  the  charge.  I  need  not  remind 
you  that  any  statement  made  by  the  deceased  woman  to  a  medical  man  is  not 
evidence  in  a  court  of  law.  I  can  see  no  evidence,  as  the  case  now  stands,  which 
will  justify  you  in  finding  a  true  bill  against  the  prisoner  for  murder.  The  law 
provides  that  in  the  case  of  any  person'  who  is  seriously  ill,  and  who,  in  the  opinion 
of  a  medical  man,  is  not  likely  to  recover,  the  evidence  of  such  a  person  may  be 
taken  by  a  Justice  of  the  Peace.  Under  circumstances  like  those  in  the  present 
case,  I  cannot  doubt  that  it  is  the  duty  of  the  medical  man  to  communicate 
with  the  police,  or  with  the  authorities,  in  order  that  one  or  other  of  those  steps 
may  be  taken  for  the  purpose  of  assisting  in  the  administration  of  justice.  No 
one  would  wish  to  see  disturbed  the  confidential  relation  which  exists,  and  which 
.must  exist,  between  the  medical  man  and  his  patient  in  order  that  the  medical 
man  may  properly  discharge  his  duty  towards  his  patient  :  but  there  are  cases,  of 
which  it  appears  to  me  that  this  was  one,  where  the  desire  to  preserve  that  con¬ 
fidence  must  be  subordinated  to  the  duty  which  is  cast  upon  every  good  citizen 
to  assist  in  the  investigation  of  a  serious  crime,  such  as  is  here  imputed  to  this 
woman.  In  consequence  of  no  information  having  been  given,  it  appears  to  me, 
that  there  is  no  evidence  whatever  upon  which  this  woman  can  properly  be  put 
upon  her  trial. 

“  I  have  been  moved  to  make  these  observations  because  it  has  been  brought 
to  my  notice  that  an  opinion,  to  which  I  was  a  party  some  twenty  years  ago, 
when  I  was  at  the  Bar,  has  been  either  misunderstood  or  misrepresented  in  a 
text-book  of  medical  ethics,  and  I  am  anxious  to  remove  any  such  misunderstand¬ 
ing,  if  it  exists. 

“  It  may  be  the  moral  duty  of  the  medical  man,  even  in  cases  where  the 
patient  is  not  dying,  or  not  unlikely  to  recover,  to  communicate  with  the  authori¬ 
ties  when  he  sees  good  reason  to  believe  that  a  criminal  offence  has  been  com¬ 
mitted.  However  that  may  be,  I  cannot  doubt  that  in  such  a  case  as  the  present, 
where  the  woman  was,  in  the  opinion  of  the  medical  man,  likely  to  die,  and 
therefore,  her  evidence  was  likely  to  be  lost,  it  was  his  duty,  and  that  some  one  of 
those  gentlemen  ought  to  have  done  it  in  this  case.” 

Thereupon  the  Royal  College  of  Physicians  took  a  great  deal  of 
trouble  to  obtain  information,  discussed  the  matter  fully,  took  counsel’s 
opinion  on  some  legal  points,  and  finally  passed  the  following  resolu¬ 
tions  for  publication  to  those  concerned,  viz.,  the  medical  profession : — 

ROYAL  COLLEGE  OF  PHYSICIANS  OF  LONDON 

Resolutions  Concerning  the  Duties  of  Medical  Practitioners  in 
Relation  to  Cases  of  Criminal  Abortion. 

The  College  is  of  opinion — 

1.  That  a  moral  obligation  rests  upon  every  medical  practitioner  to  respect 
the  confidence  of  his  patient  ;  and  that  without  her  consent  he  is  not  justified 
in  disclosing  information  obtained  in  the  course  of  his  professional  attendance  on 
her. 

2.  That  every  medical  practitioner  who  is  convinced  that  criminal  abortion 
has  been  practised  on  his  patient,  should  urge  her,  especially  when  she  is  likely 
to  die,  to  make  a  statement  which  may  be  taken  as  evidence  against  the  person 
who  has  performed  the  operation,  provided  always  that  her  chances  of  recovery 
are  not  thereby  prejudiced. 

3.  That  in  the  event  of  her  refusal  to  make  such  a  statement,  he  is  under  no 
legal  obligation  (so  the  College  is  advised)  to  take  further  action,  but  he  should 
continue  to  attend  the  patient  to  the  best  of  his  ability. 

4.  That  before  taking  any  action  which  may  lead  to  legal  proceedings,  a 
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medical  practitioner  will  be  wise  to  obtain  the  best  medical  and  legal  advice 
available,  both  to  ensure  that  the  patient’s  statement  may  have  value  as  legal 
evidence,  and  to  safeguard  his  own  interest,  since  in  the  present  state  of  the  law 
there  is  no  certainty  that  he  will  be  protected  against  subsequent  litigation. 

5.  That  if  the  patient  should  die,  he  should  refuse  to  give  a  certificate  of  the 
cause  of  death,  and  should  communicate  with  the  Coroner. 

The  College  has  been  advised  to  the  following  effect  : — 

1.  That  the  medical  practitioner  is  under  no  legal  obligation  either  to  urge 
the  patient  to  make  a  statement,  or,  if  she  refuses  to  do  so,  to  take  any  further 
action. 

2.  That  when  a  patient  who  is  dangerously  ill  consents  to  give  evidence,  her 
statement  may  be  taken  in  one  of  the  following  ways  : — - 

(a)  A  Magistrate  may  visit  her  to  receive  her  deposition  on  oath  or 
affirmation.  Even  if  criminal  proceedings  have  not  already  been  instituted, 
her  deposition  will  be  admissible  in  evidence  in  the  event  of  her  death 
provided  that  reasonable  written  notice  of  the  intention  to  take  her  state¬ 
ment  was  served  on  the  accused  person  and  he  or  his  legal  adviser  had  full 
opportunity  of  cross-examining. 

( b )  If  the  patient  has  an  unqualified  belief  that  she  will  shortly  die,  and 
only  in  these  circumstances,  her  dying  declaration  will  be  admissible.  Such 
a  declaration  may  be  made  to  the  medical  practitioner,  or  to  any  other 
person.  It  need  not  be  in  writing,  and  if  reduced  into  writing  it  need  not 
be  signed  by  the  patient  nor  witnessed  by  any  other  person,  though  it  is 
desirable  that  both  should  be  done,  or  that,  if  the  patient  is  unable  to  sign, 
she  should  make  her  mark.  If  possible,  the  declaration  should  be  in  the 
actual  words  of  the  patient,  and  if  questions  are  put,  the  questions  and 
answers  should  both  be  given,  but  this  is  not  essential.  If  the  declaration 
cannot  there  and  then  be  reduced  into  writing,  it  is  desirable  that  the 
person  to  whom  it  is  made  should  make  a  complete  note  of  it  as  soon  as 
possible. 

January  21th,  1916. 

It  must  not  be  supposed  that  the  above  is  now  the  fixed  law  of 
the  land,  but  the  resolutions  may  be  taken  as  representing  an  attitude 
which  if  adopted  by  a  medical  man  would  certainly  absolve  him  from 
any  censure  by  the  College  and  would  probably  gain  for  him  any 
support  which  the  College  or  any  medical  protection  society  could  offer. 

Both  the  Lancet  and  the  British  Medical  Journal  discussed  the 
matter  in  vol  1,  1916,  q.v.  The  statements  of  Avory,  J.}  appear  to  have 
been  obiter  dicta  and  merely  set  out  his  opinion  for  what  it  was  worth. 

(2)  Illness  and  Disease  as  Causes  of  Abortion  (More  Medico). 

If  a  medical  witness  be  asked  the  question,  “  Was  this  uterus 
emptied  as  the  result  of  disease  or  illness  ?  ”  it  is  impossible  by  physical 
examination  alone  to  answer  specifically  ;  he  is  obliged  to  depend  upon 
circumstantial  or  direct  evidence  as  to  the  nature,  or  the  existence,  of 
disease.  In  quite  recent  delivery  he  may  for  instance  find  the  woman  still 
very  obviously  suffering  from  an  acute  fever,  but  in  the  majority  of 
cases  he  will  have  to  depend  upon  his  ordinary  professional  knowledge  * 
as  to  the  tendency  of  certain  diseases,  if  present,  to  cause  abortion. 

These  natural  causes  are  so  frequent  that,  according  to  Whitehead’s 
observation,  of  2,000  pregnancies  one  in  seven  terminated  in  abortion. 

It  is  impossible  in  a  medico-legal  work  to  give  a  complete  list  of 
all  these,  but  the  following  are  well  recognised — 
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(a)  Specific  Fevers  of  all  kinds.  During  an  attack  of  any  of  them, 
the  uterus  may  empty  itself  ;  in  quite  recent  cases  definite  evidence 
of  them  may  be  forthcoming. 

(b)  Excessive  Vomiting  of  pregnancy — may  produce  it,  but  is  more 
commonly  the  alleged  reason  for  induction  of  labour. 

(c)  Chorea  Gravidarum — pregnant  women  are  liable  to  chorea, 
which  may  end  in  abortion. 

(d)  Bright’s  Disease — especially  if  advanced. 

(e)  Advanced  Heart,  Lung,  or  Liver  Disease — may  cause  abortion, 
and  are  certainly  dangerous  complications  of  pregnancy. 

(/)  Syphilis — an  extremely  frequent  cause  of  abortion,  and  that 
too  without  marked  syphilitic  symptoms  other  than  the  repeated 
abortions. 

The  case  of  JR.  v.  Wark,  Liverpool  Ass.,  December,  1898,  before  Mr.  Justice 
Phillimore,  is  of  some  interest  in  connection  with  the  diagnosis  of  criminal 
abortion,  in  that  medical  evidence  proved  that  the  dead  woman  had  suffered 
from  syphilis  three  years  previously,  and  this  was  urged  by  the  defence  as  a 
possible  cause  of  the  abortion.  There  was  circumstantial  evidence  suggesting 
the  use  of  a  catheter,  and,  indeed,  a  “  dying  declaration  ”  by  the  woman  that 
she  had  herself  used  it  on  her  own  person.  Dr.  Paul  testified  that  death  was  due 
to  septicaemia,  and  that  there  was  nothing  locally  to  show  whether  it  was  an 
abortion  due  to  disease  or  one  due  to  instrumental  interference,  or  even  to  the 
lawful  [? — Ed.]  action  of  another  medical  man  in  an  attempt  to  save  the  life  of  a 
woman  who  was  dying  of  septicaemia.  Dr.  Paul  was  not  acquainted  with  any 
case  of  a  woman  using  a  catheter  on  herself  {vide  infra).  Mainly  on  the  circum¬ 
stantial  evidence,  therefore,  the  prisoner  was  found  guilty  and  condemned  to 
death.  He  was  subsequently  respited  and  condemned  to  some  years’  penal 
servitude. 

(j g )  Uterine  and  Ovarian  Disease — these  frequently  arise  from 
an  abortion  or  badly  managed  delivery,  but  once  established  they  cause 
numberless  abortions. 

(h)  Disease  of  the  Placenta — usually  syphilitic  or  accidental 
separation  of  a  portion. 

(i)  Disease,  and  especially  the  Death  of  the  Foetus.  These  may 
own  any  of  the  above  maternal  causes  ;  if  once  established  they  almost 
inevitably  (death  practically  invariably)  lead  to  abortion  ( vide  below, 
“  Instrumental  Abortion  ”). 

(3)  Justifiable  Abortion. 

Strictly  speaking,  as  we  have  already  shown,  there  is  no  such  thing 

as  justifiable  abortion  ;  the  law  recognises  no  such  possibility  ;  a 

medical  man  must  always  remember  this  when  he  contemplates 

emptying  a  pregnant  uterus.  At  the  same  time  it  is  worth  while  to 

quote  counsel’s  opinion  given  to  the  Royal  College  of  Physicians  in  1 896. 

• 

We  are  of  opinion  that  the  law  does  not  forbid  the  procurement  of  abortion 
during  pregnancy,  or  the  destruction  of  the  child  during  labour,  where  such 
procurement  or  destruction  is  necessary  to  save  the  mother’s  life. 

It  is  obvious  that  the  only  reasons  that  can  be  thought  of  by  an 
honourable  man  as  justifying  the  induction  of  labour  are  (1)  to  save 
the  life  of  the  mother  ;  (2)  to  save  the  life  of  the  child.  (Some  religions 
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will  not  contemplate  the  first  reason,  but  that  we  are  not  now  con¬ 
cerned  with).  It  cannot  be  done  for  the  sake  of  family  honour  nor 
any  similar  ethical  reason. 

To  prevent  a  false  charge,  a  chance  of  blackmail,  and  even  to 
prevent  misapprehension  on  the  part  of  a  woman,  a  medical  man  should 
therefore,  before  emptying  a  uterus,  place  himself  in  the  position  of 
being  able  to  prove  that  he  did  it  for  one  of  the  two  reasons  given  above, 
and  for  no  other.  Details  of  the  actual  grounds  for  belief  that  life  can 
be  saved  by  the  act  would  here  be  out  of  place  ;  they  can  be  found 
in  any  good  work  on  obstetrics  ;  suffice  it  to  say  that  pelvic  deformities, 
chronic  heart  and  lung  disease,  and  vomiting  of  pregnancy  constitute 
the  bulk  of  them. 

The  golden  rule  is  never  to  empty  a  uterus  without  first  having 
a  second  professional  opinion  as  to  its  necessity ;  if  this  opinion  be 
adverse,  do  not  do  it ;  if  it  be  favourable  it  is  well  to  get  it  in  writing, 
and  it  is  well  also  to  get  the  written  or  attested  consent  of  the  woman 
and  her  husband,  and  then  proceed  to  do  it  with  all  the  skill  and  care 
possible.  The  death  of  the  foetus  is  at  any  time  the  most  certain  means 
of  causing  the  womb  to  empty  itself,  but  after  the  sixth  month  the 
operation  is  performed  usually  with  a  view  to  preserving  this  life, 
and  steps  must  be  taken  accordingly. 

It  is  undoubtedly  true  that  parturition  will  sometimes  take  place 
safely  at  the  full  time,  even  when  the  deformity  of  the  pelvis  is  appar¬ 
ently  so  great  as  to  lead  many  accouchers  to  suppose  natural  delivery  to 
be  impossible.  Hence  a  cautious  selection  should  be  made,  because 
the  operation  is  necessarily  attended  with  some  risk  ;  and  it  does  not 
ensure  safety  to  a  woman  and  child.  All  that  we  can  say  is,  that  it 
should  place  her  in  a  better  position  than  she  would  be  in  if  the  case 
were  left  to  itself  ;  and  of  this  the  practitioner  should  feel  assured. 
In  the  event  of  the  death  of  the  woman  or  child,  he  exposes  himself  to 
the  chance  of  a  prosecution  for  a  criminal  offence.  If  the  child  were 
born  alive,  and  died  merely  as  a  result  of  its  immaturity,  this  might 
give  rise  to  a  charge  of  manslaughter.  Several  practitioners  have 
been  tried  upon  charges  of  criminal  abortion — whether  justly  or 
unjustly  it  is  not  necessary  to  consider  ;  but  they  had  obviously 
neglected  to  adopt  those  simple  measures  of  prudence  the  observance 
of  which  would  have  been  at  once  an  answer  to  a  criminal  charge. 
Because  one  obstetric  practitioner  of  large  experience  may  have 
frequently  and  successfully  induced  premature  labour,  without  observ¬ 
ing  the  above  rule,  and  without  any  imputation  on  his  character,  this 
cannot  shield  another  who  may  be  less  fortunately  situated. 

(4)  Criminal  Abortion. 

Abortionists  (their  existence  as  a  class  is  unfortunately  only  too 
evident  from  the  cases  that  arise  from  time  to  time)  are  of  varying 
degrees  of  skill,  from  the  black  sheep  of  the  medical  profession  (who 
may  perform  the  deed  secundum  artem),  through  the  midwife  (who  has 
some  superficial  acquaintance  with  the  anatomy  of  the  parts),  down  to 
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the  totally  ignorant  layman  (who  is  interested  in  a  particular  case,  but 
makes  no  practice  of  the  act). 

To  detect  the  action  of  the  first  class,  and  even  the  sober  attempts 
of  midwives,  is  usually  quite  impossible  by  strictly  medical  evidence  ; 
it  can  only  be  done  by  inquiry  into  motives,  and  fees,  and  surrounding 
circumstances,  inquiries  more  in  the  province  of  the  detective  than  the 
medical  jurist.  We  must,  however,  consider  in  detail  the  means  that 
are  commonly  employed  with  a  view  to  estimating  how  we  may  detect 
them  in  certain  cases. 

The  means  employed  are  either — 


A.  Violence,  which  may  be 

B.  Drugs 


j' (a)  general 
1(6)  local 


/intentional 
\accidental 
{ skilled 
{ unskilled 


or  a  combina¬ 
tion  of  the 
two — 

Violence  and 
Drugs. 


A.  Violence — (a)  General. 

(i.)  Intentional. — Among  the  mechanical  causes  may  be  mentioned, 
severe  exercise  ;  and  the  violent  agitation  of  the  body,  as  by  riding 
or  driving  over  a  rough  pavement,  in  which  case  no  marks  of  violence 
would  be  apparent.  Any  physical  shock  sustained  by  the  body  may 
operate  indirectly  on  the  uterus.  Blows  or  violent  pressure  on  the 
abdomen  are  sometimes  resorted  to,  but  in  these  cases  the  marks  of 
violence  will  commonly  be  perceptible. 

Tidy  {Leg.  Med.,  pp.  164  and  165)  mentions  also  copious  bleedings 
(in  the  17th  century),  over-tight-lacing,  as  having  been  resorted  to. 
He  remarks  that  such  means  usually  fail  in  their  purpose,  and  not 
only  so,  but  leave  their  traces  in  view  for  all  to  see,  and  quotes  the  two 
following  cases  in  illustration  : — - 


(1)  In  the  Assize  Court  of  the  Loire -Inf  erieure,  it  was  proved  that  a  peasant, 
who  had  seduced  his  servant,  and  wished  to  make  her  abort,  mounted  on  a  strong 
horse  and  put  the  girl  on  the  same  horse,  then  galloped  wildly  hither  and  thither, 
throwing  her  down  on  the  ground  whilst  in  full  gallop,  and  this  repeatedly. 
Having  tried  this  twice  without  success,  he  conceived  the  horrible  idea  of  apply¬ 
ing  to  her  stomach  bread  just  taken  from  a  very  hot  oven.  This  means,  like 
the  former,  failed,  the  poor  victim  ultimately  giving  birth  to  a  living  and  well- 
formed  child  at  term  (Brillaud-Laujardiere,  “  De  l’Avortement  Provoque,” 
Paris,  1862,  p.  279)  (pp.  156,  165). 

(2)  A  case  quoted  by  Dr.  Guibaut  of  a  young  Munich  lady,  living  in  California. 
Becoming  pregnant,  she  wished  to  go  to  Munich  to  be  delivered.  In  crossing  the 
Isthmus  of  Panama  a  railway  collision  occurred.  In  consequence  of  this, 
labour  pains  set  in.  In  spite  of  this  she  embarked  for  Portsmouth.  She  had  a 
horrible  passage,  with  further  accidents.  Notwithstanding  these  the  pains 
subsided  each  time.  On  reaching  Paris,  she  fell  from  the  top  to  the  bottom  of 
the  hotel  stairs  !  Again  she  was  seized  with  pains  like  those  of  labour.  She 
was  then  eight  months  pregnant.  Next  day  she  departed  for  Munich,  and  was 
not  confined  till  some  days  after  her  arrival  in  that  city. 

(See  a  similar  case  from  Dr.  Wagner,  of  Berlin,  mentioned  in  Guy  and  Ferrier, 
p.  98.) 

(ii.)  Accidental. — This  can  only  be  separated  from  intentional  by 
general  evidence.  Playing  violent  games  in  an  advanced  state  of 
pregnancy  might  produce  abortion. 
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(b)  Local. 

(a)  Skilled — leaving  no  traces  of  violence. — Modern  life  has  brought 

with  it  an  amount  of  nervous  and  physical  degeneracy  of  such  a  nature 
that  an  increasing  number  of  women  are  unable  to  carry  children 
to  full  term.  Medical  science  has  consequently  been  busy  in  perfecting 
the  means  of  safely  emptying  a  uterus  when  the  life  of  the  mother  or 
the  infant  demands  it.  The  use  of  Hegar’s  dilators,  Barnes’  bags, 
Champonniere’s  dilators,  metal  sounds,  etc.,  etc.,  combined  with  the 
very  strictest  attention  to  even  the  minutest  details  of  asepticism,  have 
rendered  the  operation  almost  free  from  risk,  and  assuredly  free  from 
any  traces  that  a  medical  jurist  could  detect  as  by  themselves  evidence 
of  malpraxis.  The  only  danger  in  the  criminal  use  of  such  means  lies 
in  haste. 

When  the  membranes  are  penetrated  and  the  waters  are  dis¬ 
charged,  uterine  action  is  invariably  induced,  but  the  time  which 
elapses  from  the  performance  of  the  operation  to  the  commencement 
of  labour  is  subject  to  great  variation.  Ramsbotham  states  that  he 
has  known  the  uterus  begin  to  act  in  ten  hours  after  the  rupture,  but 
in  another  case  a  week  elapsed  before  its  action  commenced.  As  a 
general  rule,  uterine  action  is  fully  established  in  fifty  or  sixty  hours. 
It  must  not  be  supposed,  however,  that  where  a  criminal  intention 
exists  so  long  a  period  is  required  for  removing  the  contents  of  the 
uterus.  In  a  criminal  attempt  by  a  medical  practitioner,  in  which 
the  woman  w^ould  be  a  consenting  party  to  the  act,  the  removal  of  the 
embryo  or  foetus  may  be,  and  generally  is,  effected  in  a  much  shorter 
period  of  time.  At  any  rate,  the  time  for  the  completion  of  abortion 
could  not  be  measured  by  cases  in  which  the  uterus  has  been  left  to 
undergo  spontaneous  contraction  after  the  membranes  had  been  punc¬ 
tured  and  the  waters  had  escaped.  There  might,  however,  be  great 
danger  to  a  woman  in  the  necessary  manipulations. 

Cases  in  which  medical  men  have  thus  lent  their  aid  are  unfor¬ 
tunately  only  too  common.  In  the  Lancet ,  vol.  2,  1901,  will  be  found 
an  account  of  one  such  occurring  in  Sydney.  What  brought  the  matter 
to  light  was  the  death  of  the  woman.  The  medical  evidence  showed 
that  death  was  due  to  haemorrhage,  but  there  was  nothing  to  show  how 
delivery  was  brought  about. 

The  Recorder’s  remarks  at  the  Central  Criminal  Court,  June,  20th, 
1904,  are  well  worth  attention.  In  charging  the  grand  jury  the 
Recorder  referred  to  the  case  against  Dr.  Hicks,  charged  with  the 
illegal  use  of  instruments. 

“The  circumstances  of  this  last  case,”  said  the  Recorder,  “  disclose  a  condi¬ 
tion  of  morality  which,  I  trust,  has  not  spread  very  far  or  very  wide.  If  it 
does  there  must  ensue  a  decadence  of  our  race,  which  must  have  most  serious 
consequences.  Had  the  woman  in  this  case  died  the  doctor  would  have  been 
charged  with  murder.  Of  late  there  has  been  a  tendency  in  such  an  event  to 
minimise  this  offence  to  manslaughter,  but  by  what  process  of  reasoning  this 
course  is  arrived  at  I  have  not  been  able  to  understand.” 

Mid  wives  from  their  calling  acquire  considerable  skill  in  procuring 
abortion,  and  it  is  to  be  feared  that  they  lend  themselves  in  some 
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instances  only  too  readily  to  the  practice.  The  following  case  occurred 
at  the  Liverpool  Spr.  Ass.,  April,  1904  : — - 

R.  v.  Hankin. — Betsy  Hankin,  35  (on  bail),  was  indicted  for  an  offence  at  Little 
Hulton.  The  prisoner  practised  as  a  midwife,  and  it  was  alleged  that,  as  a  result 
of  the  offence  she  committed,  a  widow  named  Hurst  was  rendered  dangerously  ill. 
It  appeared  that  what  the  prisoner  did  was  done  at  the  repeated  request  of  Hurst. 
She  had  visited  Hankin  three  times  for  a  given  purpose,  and  admitted  she  had  said 
if  she  could  not  get  right  she  felt  “  as  if  she  could  do  something  to  herself.”  Mrs. 
Hurst  had  just  been  left  a  widow,  and  had  six  children  to  support.  For  the  defence 
it  was  urged  that,  in  view  of  Mrs.  Hurst’s  distress  of  mind,  the  prisoner  had  led 
the  woman  to  believe  she  had  performed  an  operation  when  she  had  not,  and  that 
the  illness  in  question  came  on  naturally,  the  same  kind  of  ailment  having  occurred 
to  her  twice  before.  Moreover,  it  was  urged,  the  prisoner  could  not  be  convicted 
on  the  uncorroborated  testimony  of  the  chief  witness.  The  jury  found  the 
prisoner  guilty.  A  police  superintendent  was  called,  who  stated,  as  to  the 
prisoner’s  reputation,  that  she  was  “  as  well  known  as  the  parish  clock  for  this 
sort  of  thing.”  The  judge  sentenced  the  prisoner— apparently  to  her  great 
surprise— to  three  years’  penal  servitude. 

Punishment  seems  to  have  but  little  deterrent  effect,  as  the  follow¬ 
ing  shows  (jR.  v.  Baudach,  C.  C.  C.,  March,  1904)  : — 

From  the  evidence  given  it  appears  that  the  prisoner  attended  the  deceased  in 
August  and  December  last,  and  on  each  occasion  performed  an  illegal  operation. 
After  the  last  operation  blood  poisoning  set  in,  and  the  patient  died.  On  being 
questioned  by  the  police,  the  prisoner  left  her  house,  and  ultimately  went  to 
Germany.  After  the  inquest  was  completed  she  returned  and  was  arrested.  The 
jury  having  found  the  prisoner  guilty,  it  was  announced  that  she  had  already 
undergone  a  sentence  of  five  years’  imprisonment  for  a  similar  offence,  and  was 
tried  again  only  last  year  upon  a  corresponding  charge.  On  that  occasion  she 
was  acquitted,  but  was  severely  censured  for  her  conduct  by  Mr.  Justice  Law- 
rance.  On  the  present  occasion  Mr.  Justice  Grantham,  on  receiving  the  verdict 
oLthe  jury,  remarked  upon  the  gravity  of  the  offence,  and  sentenced  her  to 
seven  years’  penal  servitude. 

As  elsewhere  remarked,  it  is  the  certainty  of  detection  and  not  the 
severity  of  the  sentence  when  detected  that  really  acts  as  a  deterrent 
from  crime. 

On  November  20th,  1904,  Ernestine  Katz,  a  midwife,  was  tried  ( R .  v.  Katz)  at 
the  Central  Criminal  Court  before  Mr.  Justice  Darling  on  the  charge  of  having 
murdered  a  young  woman  named  Kate  Kennedy.  The  prisoner,  a  German, 
resided  in  Whitechapel,  and  it  was  alleged  that  on  J une  30th  she  performed  an 
illegal  operation  upon  the  deceased  by  means  of  “an  instrument.”  The  case  for 
the  prosecution  was  that  the  deceased  woman’s  death  was  occasioned  by  the 
operation  which  the  prisoner  was  alleged  to  have  performed  upon  her. 

Much  legal  interest  was  attached  to  the  manner  in  which  the  deposi¬ 
tions  had  been  taken,  and  a  long  argument  ensued,  but  the  main  ques¬ 
tion  for  the  jury  was  as  to  whether  the  prisoner  was  guilty  of 
murder  or  of  manslaughter,  the  facts  of  the  case  being  perfectly  simple. 
It  appeared  that  when  the  prisoner  was  arrested  a  number  of  documents 
were  found  upon  her  which  showed  that  in  1897,  at  Berlin,  she  was 
charged  with  an  offence  of  this  very  same  nature,  and  that  she  ab¬ 
sconded  from  her  bail  to  this  country.  Mr.  Justice  Darling  is  reported 
as  saying  that  the  jury  had  found  the  prisoner  not  guilty  of  murder 
but  guilty  of  manslaughter,  having  been  informed  that  that  verdict 
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was  hardly  possible  if  they  were  of  opinion  that  she,  in  doing  what 
they  found  that  she  had  done,  did  not  know  that  she  was  performing 
an  act  which  was  likely  to  have  fatal  results.  In  their  opinion,  appar¬ 
ently  the  prisoner  was  an  extraordinarily  ignorant  person  in  the 
practice  of  the  business  which  she  carried  on.  The  judge  plainly 
intimated  that  he  did  not  share  the  opinion  of  the  jury,  and  we  entirely 
endorse  his  view.  It  would  seem  impossible  that  the  prisoner  did  not 
know  that  she  was  performing  an  illegal,  and  possibly  a  dangerous, 
act. 

With  regard  to  the  exact  way  in  which  skilled  instrumental  inter¬ 
ference  brings  about  abortion,  it  is  worth  while  to  say  a  few  words,  as 
some  doubt  was  once  (at  the  Leeds  Assizes,  in  1897)  expressed  on  the 
point ;  in  B.  v.  Bower  a  sound  was  said  to  have  been  passed  by  the 
prisoner  and  the  ovum  was  said  to  have  been  expelled  entire,  i.e.,  still 
enclosed  in  its  membranes,  with  placenta  attached.  The  defence  said 
that  abortion  could  not  have  been  procured  by  simply  passing  a  sound 
without  rupturing  the  membranes.  This  defence  rested  upon  a  state¬ 
ment  to  the  required  effect  appearing  in  a  work  on  Medical  Juris¬ 
prudence. 

It  must  be  distinctly  understood  once  for  all,  and  laid  down 
emphatically,  that  such  a  defence  is  absolutely  without  basis  in  medical 
fact ;  the  position  may  be  succinctly  stated  in  a  few  paragraphs. 

It  is  possible  that  a  bougie,  catheter,  or  similar  instrument,  may  be 
passed  into  a  pregnant  uterus  without  abortion  following,  but  such  an 
event  would  be  unusual :  this  might  happen  in  the  very  early  days 
because  the  instrument  had  not  disturbed  the  ovum  in  any  way.  It 
might  happen  in  the  later  stages  because  the  womb  was  particularly 
healthy,  and  soon  repaired  the  injury  done.  Abortion  does,  as  a  rule, 
occur,  because,  either  the  membranes  happen  to  be  ruptured,  leading 
to  death  of  the  foetus  ;  or  a  portion  of  the  placenta  is  separated,  and 
the  uterus  is  too  weak  or  irritable  to  repair  such  damages  ;  or  lastly, 
it  may  happen  simply  because  an  irritable  uterus  resents  even  the 
simple  introduction  of  anything  through  its  cervix.  These  statements 
are  based  on  the  universal  consensus  of  opinion  of  all  reputable 
obstetricians,  and  they  are  directly  at  variance  with  the  above  defence. 

It  may  be  admitted  that  if  the  membranes  are  ruptured  abortion  is 
practically  certain,  but  this  does  not  invalidate  the  positive  fact  that 
rupture  is  not  indispensable  for  abortion  to  occur. 

(b)  Unskilled — leaving  traces. — It  is  usually  assumed  that  it  is 
impossible  for  a  woman  to  induce  abortion  by  instrumental  means 
upon  herself.  Evidence  is  given  below  that  such  is  not  necessarily 
the  case,  but  for  all  that  it  is  the  rule  that  at  least  a  second  person  is 
concerned.  When  such  second  person  is  a  medical  man,  the  very  fact 
of  injuries  being  found  argues  want  of  skill,  or  secrecy  and  haste,  and 
suggests  an  evil  intent,  though  such  must  not  be  taken  for  granted, 
for  when  the  operation  is  legitimately  undertaken  slight  lacerations 
may  occur.  Such  traces  of  violence  must  not  therefore  be  taken  to 
prove  criminality  till  all  the  circumstances  have  been  investigated, 
however  much  they  may  suggest  it. 
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Still,  even  a  medical  man  does  sometimes  produce  injuries  which 
cannot  be  accounted  for  on  any  innocent  hypothesis. 

In  R.  v.  Stadtmilhler  (Liverpool  Winter  Ass.,  1858)  a  German  doctor  was 
charged  with  murder.  A  healthy  young  woman,  set  22,  consulted  the  prisoner 
in  ref erence  to  her  pregnant  state.  He  employed  instruments  for  the  purpose  of 
procuring  abortion.  She  died  within  forty-eight  hours,  and  on  inspection  severe 
internal  injuries  were  found,  which  quite  accounted  for  her  death. 

An  important  case  of  this  kind  was  the  subject  of  a  criminal  trial 
in  Scotland  in  1858  (case  of  Reid,  Med.  Gaz.,  1858,  2,  p.  605). 

/ 

The  uterus  near  its  mouth  presented  two  openings  in  its  substance,  described 
as  punctured  wounds  by  the  medical  witnesses  for  the  prosecution  who  made  the 
examination,  and  as  the  openings  of  torn  blood-vessels  by  others  who  were  called 
for  the  defence.  There  was  also  a  rupture  of  one  ovary.  The  prisoner  was  con¬ 
victed  ;  but  the  medical  man  who  was  supposed  to  have  been  the  principal  agent 
in  the  crime  committed  suicide. 

The  case  is  chiefly  important  in  showing  that  any  apparent 
mechanical  injury  to  the  womb  should  be  minutely  examined  at  the 
time  of  inspection,  so  that  no  doubt  of  the  cause  may  afterwards  be 
entertained. 

If  the  second  person  be  not  a  medical  man,  but  some  ignorant 
quack,  the  evidence  of  criminal  violence  is  usually  much  stronger,  for 
the  nature  of  the  wounds  generally  shows  a  total  lack  of  knowledge 
of  the  proper  methods,  and  forbids  even  the  supposition  of  justifiable 
attempts  at  relief. 

The  professional  abortionists  of  India,  the  native  dhaees,  who  are 
women  of  the  lowest  castes,  generally  adopt  the  following  method  of 
procuring  abortion.  They  insert  into  the  uterus  a  twig  of  a  tree  about 
six  or  eight  inches  long,  smeared  with  assafcetida.  The  membranes 
are  ruptured,  abortion  takes  place,  and  if  the  woman  dies  from  peri¬ 
tonitis,  the  walls  of  the  uterus  will  usually  be  found  perforated.  It 
is  a  common  practice  in  these  cases  to  refer  death  to  snake-bite,  in 
order  to  prevent  inspection  of  the  body,  which  generally  reveals  the 
means  by  which  the  abortion  was  procured. 

A  case  was  tried  some  years  since,  in  which  the  evidence  showed 
that  the  prisoner  had  attempted  to  produce  abortion  in  the  deceased 
by  thrusting  wooden  skewers  into  the  substance  of  the  uterus.  In¬ 
flammation  and  gangrene  took  place,  and  the  woman  died.  The  prisoner 
was  convicted,  and  executed  for  murder.  (For  a  similar  case  by 
MTherson,  see  Med.  Gaz.,  vol.  36,  p.  102  ;  see  also  another  case  in 
the  same  journal,  vol.  45,  p.  693.) 

In  1896  the  editor  had  a  case  in  the  London  Hospital  in  which  the 
bladder  had  been  perforated  by  an  abortionist.  The  criminal  was 
never  detected.  Cases  of  this  kind  might  be  multiplied  ad  nauseam. 

The  following,  known  as  the  West  Houghton  case  ( R .  v.  Buckley), 
occurred  in  1894,  and  presents  some  unusual  features  : — 

It  was  tried  before  Mr.  Justice  Wills  and  a  special  jury,  at  Liver¬ 
pool  Assizes,  November,  1894.  The  prisoner,  Joseph  Buckley,  was 
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charged  with  the  wilful  murder  of  his  wife,  Sarah  Buckley,  aged 
about  42.  Dr.  Doman’s  account  of  the  evidence  is  as  follows  : — 

I  was  called  to  the  house  of  a  Mrs.  Latham,  where  I  found  the  deceased  lying 
upon  the  sofa  in  the  kitchen.  I  understood  from  those  present  that  she  had  run 
from  her  own  house  to  that  of  Mrs.  Latham  (a  distance  of  two  hundred  yards  or 
so)  in  her  night  attire  to  escape  a  renewal  of  her  husband’s  violence.  After 
consultation  with  Dr.  Cooke,  I  made  an  examination  of  the  deceased.  She  was 
dressed  in  her  night  clothes.  I  found  there  was  slight  haemorrhage  from  the 
vulva  ;  the  inside  of  vagina  had  blood  trickling  down,  and  contained  a  few  dark- 
coloured  clots :  the  patient  complained  of  great  pain  in  the  abdomen,  and  was 
suffering  from  shock  to  the  system.  I  made  repeated  examinations  to  ascertain 
if  she  were  in  labour ;  there  were,  however,  no  signs  of  commencing  labour,  and 
the  membranes  were  intact ;  the  mouth  of  the  womb  was  patulous.  A  midwife 
in  attendance  informed  me  that  the  patient  “  was  expecting  confinement  in  a 
week.”  Dr.  Cooke  recommended  the  removal  of  the  patient  to  the  workhouse 
hospital,  which  is  six  miles  away.  We  both  considered  the  patient  was  in  a 
fit  state  for  careful  removal.  Afterward,  and  in  the  presence  of  prisoner,  I 
said  to  deceased,  “  Your  husband  is  here ;  tell  me,  what  has  he  done  to  you  ?  ” 
She  replied,  “He  threw  me  on  the  bed,  and  put  his  hand  in  me,  many  a  time.” 
Prisoner  replied,  “  It’s  all  lies.”  The  patient  was  dressed,  and  carefully  trans¬ 
ferred  to  a  trap,  and  removed  to  her  brother’s  house.  During  the  remainder 
of  that  day  I  saw  the  deceased  five  times.  The  haemorrhage  had  ceased,  but 
patient  was  very  weak,  suffering  from  shock  and  collapse  ;  there  was  no  sign  of 
labour.  I  saw  her  again  twice  on  the  31st  of  October,  and  again  at  2.30  p.m., 
when  she  had  slightly  rallied,  but  later  on  she  had  sunk  again,  and  about  7  p.m. 
I  called  in  Dr.  Tyndall,  of  West  Houghton,  in  consultation,  when  the  collapse 
was  greater  than  before.  We  both  made  examination,  and  this  was  the  first 
time  at  which  suspicion  of  a  rupture  through  the  upper  part  of  posterior  wall  of 
vagina  was  entertained ;  but  we  could  not,  owing  to  the  tenderness  of  the  parts 
and  the  weak  condition  of  patient,  make  a  more  thorough  examination.  At 
10  p.m.  I  found  her  (with  Dr.  Tyndall  in  consultation)  to  be  in  a  dying  condition. 
I  sent  for  Mr.  George  Caldwell,  J.P.,  and  in  the  meantime  administered  hypoder¬ 
mic  injections  of  ether  and  brandy,  as  a  result  of  which  the  patient  partially 
revived,  and  the  magistrate  and  myself  put  questions  to  her,  the  answers  to 
which  I  wrote  down  on  paper,  and  the  following  is  a  copy  : —  “  Has  kicked  her  on  the 
privates,  knocked  her  on  the  bed,  made  her  get  up,  and  kicked  her  ;  put  his  hand 
inside  her  three  or  four  times,  struck  her  face,  says  he  was  drunk.  Had  been 
drinking  long  ;  said  he  would  knock  her  head  off.  Had  often  ill-treated  her 
before.  He  condemned  her  of  another  man.  He  said  he  could  do  it  as  well 
as  any  man  or  woman,  but  for  folk  talking.”  To  the  question,  “Did  he  want  to 
bring  on  confinement  ?  ”  she  answered  “  Yes.”  “  In  fear  of  death  she  adhered 
to  truth  of  statement.  All  she  has  said  is  quite  true.  He  actually  put  his  hand 
in  her  body  five  or  six  times.” 

As  the  patient  was  actually  dying,  myself  and  Dr.  Tyndall  made  efforts,  in  the 
interests  of  the  unborn  child,  to  deliver,  but  the  patient  shortly  died,  and  we 
desisted. 

Autopsy  showed  the  following  appearances  : — 

Externally . — There  were  no  external  marks  of  violence  about  the  genital 
organs,  but  the  right  upper  eyelid  was  blackened  by  ecchymosis. 

Internally. — The  outer  surface  of  the  uterus  showed  very  distinct  signs  of  acute 
inflammation.  The  intestines  formed  an  arch  over  the  uterus,  and  thus  were  sup¬ 
ported.  The  uterus  was  opened  by  a  longitudinal  incision  and  contained  a  female 
foetus  of  complete  gestation,  the  placenta  was  situated  on  the  anterior  uterine 
wall.  The  head  of  foetus  was  the  presenting  part.  The  interior  of  uterus  showed 
the  same  signs  of  inflammation  of  its  surface  as  did  the  outer  surface.  The  os 
uteri  was  slightly  dilated,  and  its  margins  presented  a  sloughy  and  uneven  condi¬ 
tion.  The  upper  part  of  the  posterior  vaginal  wall  at  its  junction  with  the  cervix 
uteri  was  ruptured,  the  aperture  being  sufficiently  large  to  admit  a  man’s  hand 
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or  fist,  and  communicating  directly  with  the  general  abdominal  cavity.  The 
rupture,  in  our  opinion,  was  caused  by  the  insertion  of  a  foreign  body  with 
appreciable  force.  The  peritoneal  cavity  contained  a  quantity  of  serous  fluid, 
there  was  evidence  of  inflammation  of  the  bowels  situated  in  the  lower  part  of 
abdominal  cavity.  The  other  organs  of  the  body  were  healthy. 

In  our  opinion  the  cause  of  death  was  metritis  and  slight  peritonitis  (caused  by 
the  rupture  described)  with  haemorrhage  and  shock  to  the  system. 

For  the  defence  counsel  argued  that  death  was  accelerated  by  the  journey 
in  the  trap,  and  that  delivery  ought  to  have  been  effected  at  once,  but  this  was 
swept  aside  by  the  judge,  though  a  medical  man  was  found  to  support  it. 

The  following  case  shows  well  the  extreme  injury  that  may  be 
inflicted  in  attempts  to  procure  abortion  ;  the  defence,  though  suc¬ 
cessful,  would  probably  not  again  be  so  : — 

R.  v.  Westworth,  Liverpool  Assizes,  March,  1896.  The  facts  ascertained  at  the 
trial  were  these  :  The  prisoner’s  wife  had  been  married  to  him  for  eight  years, 
had  borne  three  children,  and  wTas  sworn  to  have  said  that  “  she  would  rather 
kill  herself  than  have  another,”  but  there  was  no  evidence  to  prove  that  she 
believed  herself  to  be  pregnant  at  the  time  of  her  death,  though  there  was  evi¬ 
dence  suggesting  that  she  thought  so  in  October,  1895.  On  the  night  of  the  12th 
December,  1895,  the  prisoner  stated  that  he  arrived  home  about  midnight  and 
found  his  wife  lying  on  the  sofa  in  the  parlour,  as  he  thought,  drunk,  and  bleeding 
from  the  vagina ;  he  immediately  fetched  a  doctor,  and  with  his  assistance  carried 
her  upstairs  to  the  bedroom,  where  she  died  next  morning.  The  post-mortem 
examination  of  the  body  was  made  by  Drs.  Gordon,  Paul,  and  Barnes,  in  the 
presence  of  Dr.  Mulliner,  on  December  14th,  1895,  when  the  following  pathological 
appearances  were  noted  : — (1)  Between  forty  and  fifty  small  bruises  on  the 
legs  and  arms,  which  Dr.  Paul  swore  were  so  situated — other  accounts  say 
on  front  and  inner  side  of  the  thighs,  and  a  large  one  on  the  hip — that  they  could 
not  have  been  produced  by  falls,  nor  by  the  victim  herself  ;  (2)  four  wounds  in 
the  vagina  :  of  these  one  was  about  half-an-inch  deep,  just  inside  the  vaginal 
orifice,  near  the  urethra,  a  second  of  about  the  same  depth  was  an  inch  higher  up, 
also  on  the  front  wall  of  the  vagina,  a  third  at  the  left-hand  top  corner  of  the 
vagina,  penetrating  the  left  broad  ligament,  causing  much  extravasation  of 
blood,  but  not  penetrating  the  peritoneum  ;  a  fourth,  much  larger  than  the 
others  in  calibre,  passed  out  of  the  vagina  between  the  uterus  and  bladder  into 
the  peritoneal  cavity,  it  then  penetrated  the  tissues  in  front  of  the  spine,  ran  along¬ 
side  the  aorta,  entered  the  peritoneum  again  near  the  left  kidney,  twice  per¬ 
forated  the  mesentery  of  the  top  of  the  jejunum,  and  passed  through  the  left 
kidney  ;  a  second  plunge,  apparently  through  the  larger  hole  in  the  vagina,  had 
sent  the  instrument  up  to  the  pyloric  end  of  the  stomach,  which  was  bruised 
but  not  perforated.  The  deceased  was  found  not  to  be  pregnant,  and  the  uterus 
was  quite  healthy.  (This  account  is  taken  from  the  Lancet,  vol.  1,  1896,  p. 
860,  which,  in  turn,  was  taken  down  from  Dr.  Paul’s  words,  verbatim.)  Paul, 
with  Gordon  and  Barnes,  held  that  the  bruises  could  only  have  been  caused  by 
some  heavy  instrument,  such  as  the  round  head  of  a  poker,  as,  though  most  of 
them  were  small,  they  penetrated  deeply  into  the  muscles  ;  they  also  held  that 
it  was  physically  impossible  for  such  internal  injuries  as  those  described  to  have 
been  self-inflicted.  Whitehead,  of  Manchester,  Bennett,  and  Mulliner  on  the 
other  hand  held  that  the  bruises  might  have  been  caused  by  the  efforts  of  Gordon 
and  the  prisoner  in  carrying  the  deceased  upstairs,  and  that  the  internal  injuries 
might  have  been  self-inflicted  from  behind  whilst  the  victim  was  lying  on  the  sofa. 
A  small  brass  poker  with  blood  on  the  handle  was  found  in  the  room,  and  was 
alleged  to  be  the  weapon  with  which  the  above  wounds  were  inflicted.  On  being 
asked  his  reasons  for  saying  that  the  internal  wounds  could  not  have  been  self- 
inflicted,  Mr.  Paul  is  reported  as  saying,  “  They  were  so  extensive  that  I  cannot 
believe  that  any  human  being  could  inflict  such  wounds  on  herself,”  and  “  The 
instrument  must  have  been  introduced  from  behind,”  and  further,  “  The  wounds 
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are  such  as  we  have  no  previous  enperience  nor  knowledge  of,”  “  There  are  limits 
to  human  power,  and  I  think  this  is  beyond  human  power.”  He  admitted  that, 
“  Supposing  the  woman  had  been  using  the  poker  from  behind  and  slipped, 
sufficient  force  might  have  been  occasioned  to  cause  the  wounds.” 

In  face  of  a  verdict  of  acquittal,  which  the  jury  pronounced  after 
very  short  consultation,  criticism  is  powerless,  hut  we  may  hope  that 
such  injuries  may  long  remain  unique. 

Local  Injections. — A  case  occurred  in  France  hi  which  it  was  proved 
that  abortion  had  been  caused  by  the  injection  of  some  corrosive 
and  irritating  substance  into  the  vagina.  The  genital  organs,  as  well 
as  the  abdominal  viscera,  were  found  in  a  high  state  of  inflammation 
{Med  Gaz.y  vol.  37,  p.  171).  This  is  an  unusual  mode  of  perpetrating 
the  crime,  but  it  is  one  which  can  hardly  escape  detection.  An  analysis 
of  the  tissues  might  be  required,  in  order  to  determine  the  nature  of 
the  substance  used.  It  appeared  from  a  trial  which  took  place 
(York  Sum.  Ass.,  1853),  that  this  mode  of  attempting  to  procure 
criminal  abortion  has  been  the  subject  of  a  prosecution  in  this  country. 
It  was  established  by  the  evidence  that  some  liquid  was  injected  into 
the  vagina  by  a  syringe,  but  there  was  no  proof  of  the  nature  of  this 
liquid  ;  and  as  it  was  not  shown  to  be  of  a  noxious  nature,  the  judge 
who  tried  the  cause  directed  an  acquittal  {Lancet,  1853,  2,  p.  89).  The 
mere  mechanical  effect,  however,  of  an  innocent  liquid  frequently 
applied  may  be  more  effectual  in  producing  abortion  or  premature 
labour  than  the  use  of  any  irritating  liquid.  In  medical  practice, 
tepid  water  has  been  employed  as  an  injection  for  the  purpose  of 
inducing  premature  labour.  Lazarewitch  has  published  twelve  cases 
in  which  the  injection  of  water  at  95°  F.  caused  the  uterus  to  contract 
and  expel  its  contents  (“  Trans  of  the  Obst.  Soc.,”  vol.  9,  p.  161). 
The  earliest  period  at  which  Lazarewitch  employed  water  was  in  the 
thirtieth  week  of  pregnancy.  In  most  of  the  cases  the  women  had 
reached  the  thirty-sixth  week  of  pregnancy.  This  is  much  later 
than  the  usual  period  at  which  abortion  is  commonly  attempted  for 
criminal  purposes,  namely,  about  the  twenty-eighth  week.  At  the 
same  time  it  proves  that  an  innocent  injection  may  be  used  to  produce 
abortion.  The  words  of  the  statute,  however,  “  other  means  whatso¬ 
ever,”  appear  sufficiently  comprehensive  to  include  the  use  of  a  non- 
noxious  liquid,  and  according  to  a  judicial  opinion  given  in  the  case 
of  Wallis  {R.  v.  Wallis),  it  is  not  material  to  prove  that  the  liquid 
employed  is  'per  se  of  a  “  noxious  ”  nature. 

In  the  case  of  Collins  {R.  v.  Collins,  reported  in  full,  B.M.J.,  2, 
1898,  p.  59)  there  was  some  evidence  to  suggest  that  he  had  used 
injections  of  corrosive  sublimate  to  effect  his  purpose.  This  substance 
might  be  chosen  in  false  reliance  upon  its  undoubted  antiseptic 
powers. 

Self-Induced  Instrumental  Abortion. — The  following  case  serves 
to  emphasise  the  possibility  of  self-induced  instrumental  abortion, 
and  the  care  necessary  in  dealing  with  such  cases  in  private  to  protect 
oneself  against,  at  least,  the  suspicion  of  malpractice. 
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‘ 1  A  married  woman  with  several  children  sent  for  me  to  visit  her,  and  gave  the 
following  history  :  She  knew  herself  pregnant,  having  gone  several  days  over 
her  time;  since  then  (several  weeks)  she  had  been  losing  blood  constantly.  On 
examining  her  the  cervix  was  found  soft  and  patulous,  with  blood  escaping  from 
it,  and  the  uterus  irregularly  contracted,  apparently  about  the  size  of  the  preg¬ 
nant  uterus  at  four  months.  She  had  no  fever,  pain,  nor  tenderness. 

“  On  further  questioning  her,  she  at  first  admitted  taking  ‘  herbs  ’  ;  then 
that  she  had  ‘  scraped  out  the  womb  with  a  hairpin,’  showing  me  the  pin,  which 
was  an  ordinary  woman’s  hairpin,  the  looped  end  of  which  she  had  used  as  a 
*  curette,’  the  operation  being  rendered  easier  by  her  suffering  from  slight  pro¬ 
lapse,  and  pressing  on  the  fundus  through  the  abdominal  wall.  She  informed  me 
that  she  had  done  the  same  thing  twelve  months  ago,  with  the  result  that  in  the 
course  of  time  she  was  delivered  of  what  seems  to  have  been  a  fleshy  mole. 
She  informed  me  that  she  had  told  no  one  but  myself  of  the  cause  ;  and,  with 
the  possibility  of  complications  in  view,  I  decided  to  send  her  to  hospital. 
Through  the  courtesy  of  the  house-surgeon  I  am  able  to  state  that  after  a  course 
of  ecbolic  medicine  she  was  delivered  of  a  foetus  of  about  five  months’  gestation, 
which  appeared  to  have  been  some  time  dead,  and  the  patient  progressed  satis¬ 
factorily.  I  am  induced  to  chronicle  the  above  case  on  the  following  grounds  :■ — • 

“  1.  It  has  been  frequently  stated  that  self -induced  instrumental^  abortion 
is  impossible. 

“  2.  A  practitioner  would  be  placed  in  an  awkward  position  if,  when  called 
to  treat  such  a  case,  peritonitis  and  a  fatal  ending  should  supervene,  he  probably 
not  knowing  the  actual  cause. 

“3.  If  a  post-mortem  were  made  and  a  wound  found,  what  would  be  the 
inference  ?  ”  ( B.M.J. ,  2,  1899,  p.  187.) 

In  the  Lancet,  2,  1900,  p.  978,  the  following  note  occurs  : 

An  inquest  was  held  in  Bath  on  September  20th  upon  a  married  woman  aged 
thirty-six  years.  It  was  proved  that  deceased  had  taken  drugs  and  used  an 
instrument  upon  herself  for  the  purpose  of  procuring  a  miscarriage.  Medical 
evidence  showed  that  the  drugs  were  harmless,  but  that  the  deceased  had  used 
an  instrument.  The  coroner  said  the  woman  had  paid  the  penalty  of  her  own 
foolish  act  and  evidently  nobody  else  was  implicated.  The  jury  returned  a 
verdict  of  “  Death  from  septic  poisoning.” 

t 

Within  the  editor’s  personal  knowledge  a  girl  confessed  that  she 
had  pushed  the  handle  of  a  small  paint  brush  up  the  womb  till  she 
“  felt  something  give  way  ”  ;  abortion  had  resulted. 

A  curious  case  was  tried  some  years  ago  in  which  a  vaginal  specu¬ 
lum  figured  prominently  ;  it  need  not  be  remarked  that  no  medical 
man  who  wished  to  induce  abortion  would  ever  make  use  of  such  an 
instrument ;  though  it  is  conceivable  that  in  an  unhealthy  uterus 
such  vaginal  manipulation  might  possibly  cause  the  event,  it  would 
be  to  the  last  degree  improbable  that  a  healthy  uterus  would  empty 
itself  upm  such  provocation.  But  for  all  that,  when  this  instrument 
has  been  improperly  or  unnecessarily  used  on  a  pregnant  woman,  a 
charge  of  an  attempted  abortion  by  instruments  may  be  easily  raised 
against  a  medical  practitioner. 

The  trial  above  referred  to  took  place  at  Exeter  Lent  Assizes,  1844  (  R  v. 
Griffin  and  Venn).  According  to  the  evidence,  Venn  had  on  several  occasions 
passed  a  round  polished  instrument  into  the  body  of  the  woman,  once  in  a 
coppice  and  at  another  time  in  a  field.  The  defence  was  that  the  surgeonjiad  * 
merely  used  a  speculum  to  ascertain  whether  she  was  pregnant,  in  order  to  know 
how  to  prescribe  for  her  ;  and  that  it  was  absurd  to  suppose  that  he  had  ever 
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intended  to  procure  abortion,  for  this  had  not  followed,  and  it  might  have  been 
easily  induced  by  him  at  any  period  of  pregnancy  if  he  had  wished  it.  The 
prisoners  were  acquitted.  Admitting  the  statements  of  the  prosecutrix  and 
prisoner  to  be  correct,  it  may  be  remarked  that  it  is  a  well-known  fact  that  a 
speculum  is  not  required  at  all  for  determining  the  question  of  pregnancy. 


B.  Production  of  Abortion  by  Drugs. 

The  following  generalisation,  which  is  strictly  warranted  by  facts, 
conveys  a  warning  to  would-be  abortionists,  whether  professional  and 
habitual,  or  lay  and  occasional — There  is  no  drug  and  no  combina¬ 
tion  of  drugs  which  will,  when  taken  by  the  mouth,  cause  a  healthy 
uterus  to  empty  itself,  unless  it  be  given  in  doses  sufficiently  large  to 
seriously  endanger,  by  poisoning,  the  life  of  the  woman  who  takes  it 
or  them. 

Notwithstanding  this  very  serious  statement  abortionists  still 
exist,  and  we  must  consider  what  drugs  they  use.  For  the  actions 
of  the  drugs  mentioned,  and  for  much  other  information,  the  editor 
has  largely  to  thank  the  Lancet,  vol.  2,  1898,  and  vol.  1,  1899,  wherein 
the  reader  will  find  a  series  of  articles  on  “  Quacks  and  Abortion,” 
giving  much  valuable  information  as  to  the  modus  o'perandi  of  these 
creatures. 

“  The  action  of  emmenagogues  and  ecbolics  is  a  difficult  question 
to  decide,  and  one  upon  which  very  little  experimental  work  has  so  far 
been  done.  The  conclusions  as  to  the  action  of  certain  drugs  rest 
almost  entirely  upon  clinical  evidence  often  of  very  doubtful  value. 
Emmenagogues  may  be  defined  as  remedies  used  to  produce  or  in¬ 
crease  the  menstrual  flow.  They  may  be  divided  into  direct  and 
indirect  :  the  former  are  supposed  to  act  directly  upon  the  uterus  or 
the  nervous  system  in  close  relation  to  it,  while  the  latter  act  by  pro¬ 
moting  or  restoring  the  health  of  the  body  as  a  whole. 

Indirect  emmenagogues  include,  therefore, 

Tonics,  such  as  iron  and  arsenic  ; 

Hcematinics,  especially  iron  ;  and 

Purgatives,  especially  of  the  stronger  kind  such  as  colocynth, 
gamboge,  magnesium  and  sodium  sulphate,  and  aloes,  croton  oil, 
elaterium,  hiera  picra  (a  mixture  of  aloes  and  canella  bark),  and  pila- 
cotia  (a  mixture  of  aloes  and  colocynth). 

Amongst  direct  emmenagogues  the  following  drugs  have  from  time 
to  time  been  included  :  aloes,  cantharides,  caulophyllin,  borax,  apiol, 
cimicifuga  racemosa,  potassium  permanganate,  manganese  dioxide, 
myrrh,  anemone  pulsatilla,  polygala  senega,  sanguinarin,  pennyroyal 
or  mentha  pulegium,  senecio,  yew  leaves,  grains  of  paradise,  tansy, 
hellebore  (white  and  black),  squills,  broom,  male  fern,  laburnum, 
asarum  arabicum. 

Ecbolics  may  be  defined  as  drugs  increasing  the  expulsive  power 
of  the  uterine  muscle.  Commonly  included  amongst  this  class  are 
*  ergot,  hydrastis  canadensis,  ruta,  juniperus  sabina,  quinine,  and  sodii 
salicylas,  although  this  is  rather  an  emmenagogue  than  an  ecbolic.”  . 
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In  addition  to  this  list  from  the  Lancet  a  few  metals  must  be  included, 
lead  especially,  and  also  mercury. 

According  to  Dr.  Stevenson’s  experience,  a  mixture  of  the  watery 
extract  of  aloes  and  ferric  chloride  in  large  doses  is  a  favourite  aborti- 
facient  among  abortion- mongers.  Should  this  fail  of  its  effects,  ergot 
is  given  at  a  later  stage  of  pregnancy  ;  and  if  this  also  fails  to  secure 
the  desired  result,  instrumental  means  are  employed. 

The  native  Indian  abortionists  employ  the  following  drugs  : 
camphor,  the  juice  of  the  jaeta,  the  mulberry,  and  seajeenaroot,  as  well 
as  pan  root — a  species  of  pepper.  These  act  chiefly  as  irritants  upon 
the  system,  although  they  are  supposed  to  have  a  specific  effect  on  the 
uterus  as  ecbolics. 

Vegetable  and  Animal  Abortifacients  (?). — In  the  B.M.J. ,  2,  1902, 
the  following  note  occurs  : — 

“  Oil  of  Absinthe  as  a  Supposed  Abortifacient. — An  inquest  was 
recently  held  on  the  wife  of  a  farm  labourer  living  near  Runcorn, 
who,  according  to  the  report  in  the  Liverpool  Courier ,  died  three- 
quarters  of  an  hour  after  swallowing  oyer  100  Tl\.  of  oil  of  absinthe, 
which,  according  to  the  evidence,  she  had  obtained  for  the  purpose  of 
terminating  pregnancy.  She  had  obtained  the  drug  from  a  firm  of 
qualified  chemists  in  Liverpool,  from  whose  representative  it  was 
elicited  at  the  inquest  that  absinthe  was  not  a  scheduled  poison,  that 
it  was  not  regarded  as  a  poison,  and  that  in  this  instance  the  dose — - 
one  or  two  drops-— was  not  indicated  on  the  bottle.  From  the  evidence 
of  a  neighbour  it  appeared  that  the  drug  came  by  the  evening  post, 
that  the  deceased  took  it  almost  immediately,  and  that  a  few  minutes 
later  she  was  found  lying  speechless  in  the  yard.  The  coroner  ex¬ 
pressed  the  opinion  that  it  was  very  reprehensible  for  such  a  drug, 
to  be  supplied  without  a  direction  as  to  the  dose,  and  to  an  illiterate 
person  as  in  the  present  case.  The  jury  returned  the  verdict  that 
death  was  caused  through  deceased  taking  an  overdose  of  oil  of  absinthe 
to  cause  abortion,  and  recommended  that  such  a  dangerous  drug  should 
be  scheduled  as  a  poison.  They  also  stated  that  they  were  satisfied 
it  was  taken  by  mistake  ;  that  the  woman  did  not  know  the  quantity. 
In  the  course  of  the  inquiry  Dr.  Carter  Bell,  Analyst  to  the  County 
of  Chester,  said  that  he  believed  oil  of  absinthe  was  frequently  used  as 
an  abortive  :  that  it  was  one  of  those  substances  believed  by  the  laity, 
and  probably  erroneously,  to  have  the  power  of  ending  pregnancy 
seems,  indeed,  to  be  fairly  certain.  References  to  the  action  of  the 
drug  have  been  kindly  supplied  by  Dr.  R.  H.  Beardsley,  in  S  telle ’s 
National  Dispensatory  (J.  and  A.  Churchill,  1879).” 

The  article  in  the  Lancet  then  proceeds  : — 

“  We  will  now  consider  the  respective  action  of  these  drugs  in  detail. 

Aloes  apparently  acts  by  producing  congestion  of  the  large  intestine 
and  of  the  pelvic  organs.  It  is  said  to  have  a  direct  effect  upon  the 
uterus,  but  there  is  no  exact  evidence  of  this. 

Anemone  pulsatilla. — There  is  clinical  evidence  to  show  that  this 
drug  is  useful  in  amenorrhoea.  Tt  has  an  irritant  effect  upon  the 
kidneys  and  digestive  tract. 
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Apiol. — The  neutral  principle  of  petroselinum  sativum  or  common 
parsley  has  a  decided  action  as  an  emmenagogue.  In  doses  of  from 
three  to  five  minims  three  or  four  times  a  day  it  is  said  to  have  no 
abortifacient  effect  whatever.  Perhaps  larger  doses  might  produce 
such  an  effect. 

Asarum  Bur  op  mum  Asarabacca — The  powdered  leaves  of  this 
plant  were  formerly  used  in  medicine.  The  leaves,  as  well  as  the  root, 
are  irritant  and  a.crid,  owing  to  the  presence  of  an  essential  oil.  They 
have  an  aromatic  and  bitter  taste.  In  doses  of  from  half  a  drachm  to 
a  drachm  these  preparations  excite  vomiting,  purging,  and  griping 
pains.  Like  other  acrid  or  irritant  substances,  they  may  lead  in¬ 
directly  to  abortion  by  their  effects  on  the  general  system,  but  they 
have  no  specific  action  on  the  uterus.  Maschka  met  with  the  following 
case,  in  which  a  decoction  of  the  leaves,  taken  by  a  pregnant  woman, 
was  followed  by  death  without  causing  abortion. 

A  woman  who  had  reached  the  fourth  month  of  her  pregnancy  was  advised 
to  take  a  decoction  of  asarum  for  the  purpose  of  exciting  abortion.  Pains  in  the 
abdomen  were  followed  by  convulsions,  which  proved  fatal  on  the  second  day. 
The  coats  of  the  stomach  and  duodenum  were  found  softened  and  reddened. 
The  stomach  contained  a  pasty-looking  substance,  without  any  appearance  of 
leaves,  roots,  or  seeds.  The  kidneys  were  much  diseased,  and  in  the  uterus  there 
was  a  four  months’  foetus.  The  contents  of  the  stomach  were  examined  chemi¬ 
cally,  but  nothing  was  found  to  throw  a  light  on  the  cause  of  death.  The  fact 
that  she  had  taken  a  decoction  of  asarum  was  rendered  probable  by  the  evidence 
of  witnesses  ;  but  it  had  not  produced  the  usual  effects  of  vomiting  and  purging. 
Maschka  ascribed  death  to  a  diseased  condition  of  the  kidneys,  leading  to  ursemic 
poisoning  of  the  blood.  This  had,  in  his  opinion,  caused  eclampsia  gravidarum 
and  death.  (Horn’s  Vierteljahrsshr.,  1865,  1,  54.) 

Atropa  Belladonna. — In  1856,  a  medical  man  was  convicted  at  the 
Central  Criminal  Court  of  Sydney  of  administering  extract  of  belladonna 
as  a  suppository,  in  order  to  excite  abortion ;  this  substance  has  no 
influence  on  the  uterus,  except  in  affecting  it  indirectly  by  its  action 
on  the  system. 

Cantharides  has  less  effect  upon  the  genito-urinary  organs  of  women 
than  upon  those  of  men.  It  has  no  special  effect  upon  the  uterus,  but 
has,  however,  caused  abortion  in  large  doses,  although  one  drachm  has 
been  taken  by  a  pregnant  patient  with  no  effect.  It  would  produce 
abortion  only  in  large  doses,  and  then  only  by  its  action  as  an  irritant 
poison.  We  have  not  been  able  to  find  any  experimental  evidence  as 
to  its  abortifacient  powers. 

Caulophyllin ,  from  Caulophyllum  thalictroides,  a  resinoid  powder 
obtained  from  the  root. — This  principle  is  said  to  have  a  direct  influence 
upon  the  uterus  or  upon  the  motor  nerves  supplying  the  uterus.  It  has 
been  used  in  America  for  the  purpose  of  producing  abortion  with 
apparent  success.  The  dose  of  caulophyllin  is  given  in  Martindale’s 
Extra  Pharmacopoeia  as  from  one  to  four  grains,  but  the  dose  necessary 
to  procure  abortion  is  not  definitely  known. 

Cimifuga  racemosa. — This  drug  is  said  to  act  upon  the  uterus  and 
to  cause  uterine  contraction,  but  we  have  been  unable  to  find  any 
experimental  evidence  in  support  of  this.  It  has  been  used  to  promote 
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contraction  of  the  uterus  and  to  hasten  expulsion  of  the  placenta.  It 
might  help  to  produce  abortion. 

Ergot.' — As  to  the  action  of  ergot  there  can  be  no  doubt  that  it  is 
a  true  ecbolic.  The  action  upon  the  muscular  tissue  is  mainly  due  to 
the  cornu  tine  and  sclerotic  acid  it  contains.  It  produces  powerful 
uterine  contractions,  and  although  it  acts  best  when  uterine  action  lias 
started,  yet  given  in  a  fair  dose  at  the  time  when  the  menstrual  periods 
should  occur  it  would  be  likely  to  initiate  uterine  action  and  so  in  a 
case  of  pregnancy  would  act  as  an  abortifacient.” 

In  powder,  infusion,  or  tincture,  it  has  been  for  some  time  used  by 
medical  practitioners  to  excite  the  action  of  the  uterus  and  aid  parturi¬ 
tion.  It  is  also  used  for  a  similar  purpose  on  animals  in  veterinary 
practice.  A  trial  which  took  place  at  the  Central  Criminal  Court  in 
July,  1871,  shows  that  “herbalists”  are  well  acquainted  with  the 
properties  of  ergot  as  an  abortive,  and  are  ready  to  supply  it  in  secrecy 
(R.  v.  De  Baddeley  and  wife).  The  prisoners  in  this  case  gave  ergot 
of  rye,  knowing  that  it  was  intended  to  procure  abortion. 

An  advertisement  was  inserted  in  a  spiritualistic  journal  inviting  people  to 
consult  at  that  house  “  Madame  De  Baddeley,  the  celebrated  clairvoyante.” 
From  what  was  alleged  to  be  transacted  there,  the  police  were  induced  to  send 
a  woman  to  consult  the  prisoners,  and  to  concoct  a  story  which  might  elicit  their 
“  spiritual  ”  mode  of  procedure.  After  being  put  into  a  state  of  so-called  “  clair¬ 
voyance,”  the  female  prisoner  advised  the  applicant  what  to  do  in  the  case  of  a 
young  woman  whom  she  had  mentioned,  and  gave  her  a  quantity  of  ergot  of  rye 
to  procure  abortion.  In  all,  6 1.  was  paid  to  the  prisoners.  The  drug  was  at  once 
handed  over  to  the  police.  They  were  found  guilty. 

Ergot  of  rye  has  been  found  to  bring  on  contractions  of  the  uterus 
at  an  advanced  stage  of  gestation,  or  when  efforts  at  parturition  had 
already  commenced.  There  is,  however,  some  difference  of  opinion 
respecting  its  exact  mode  of  action,  whether,  that  is,  it  acts  directly 
on  the  muscle  fibre  or  indirectly  through  centres  and  nerves  (Hale 
White,  “  Therapeutics  ”). 

Eden,  “  Pract.  of  Midw.,”  1908,  states  very  plainly — ergot  in 

any  dose  is  unable  to  transform  the  contractions  characteristic  of 

pregnancy  into  those  characteristic  of  labour  :  it  is  therefore  useless 

for  inducing  abortion  or  premature  labour,  and  its  specific  effect  is 

manifested  only  on  the  parturient  uterus. 

•  ■  '  .  .  > 

A  case  occurred  at  Brighton,  in  1864,  in  which  a  question  arose  respecting  the 
fatal  effects  of  ergot  on  a  woman  who  had  taken  it  for  a  long  period,  obviously 
with  a  view  to  procure  abortion.  She  died,  however,  without  abortion  having 
taken  place  ;  and  the  question  at  issue  was,  whether  this  drug  had  or  had  not 
caused  her  death.  The  dose  taken  was  about  a  teaspoonful  of  the  tincture  of 
ergot  three  times  a  day,  for  a  period  of  eleven  weeks.  On  inspection,  patches  of 
inflammation  were  found  on  the  mucous  membrane  of  the  stomach  after  death. 
No  other  cause  for  death  was  apparent,  and  one  medical  witness  assigned  it 
to  the  poisonous  irritant  action  of  the  ergot,  as,  at  the  early  stage  of  preg¬ 
nancy  which  she  had  reached  (the  third  month),  this  substance  would  not  be 
likely  to  act  as  an  abortive.  Another  medical  man  who  gave  evidence  at  the 
inquest,  asserted  that  death  could  never  be  primarily  caused  by  ergot  of  rye. 
Tardieu  describes  the  case  of  a  woman,  set.  24,  who  aborted  in  the  fourth 
month  of  pregnancy,  as  a  result  of  the  administration  of  ergot  in  powder  ; 
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she  died  from  peritonitis  in  about  twenty-four  hours.  The  ergot  was  found  in 
fragments  in  the  lower  third  of  the  bowels  (“Ann.  d’Hyg.,”  1855,  vol.  1,  404). 

In  1878,  a  woman  was  tried  ( R .  v.  Brown,  Lewes  Ass.,  June,  1878)  for  admin¬ 
istering  ergot  to  a  married  woman  with  the  view  of  procuring  abortion.  There 
was  little  doubt  that  ergot  was  the  substance  administered  ;  and  though  repeated 
doses  were  given,  the  drug  failed  of  its  effect. 

The  case  broke  down,  the  only  evidence  being  that  of  the  patient 
herself,  and  Thesiger,  L. J.,  directed  an  acquittal  on  the  ground  that  the 
woman  to  whom  the  drug  was  given  by  consenting  to  the  operation 
made  herself  an  accomplice  ;  and  it  is  a  maxim  of  English  law  that 
no  person  can  be  convicted  of  a  criminal  offence  on  the  unsupported 
evidence  of  an  accomplice. 

For  actions  and  symptoms  other  than  ecbolic,  vide  Sect.  XVI., 
“  Poisoning  by  Ergot.” 

Hydrasiris  Canadensis .• — This  causes  contraction  of  the  peripheral 
bloodvessels,  and  acts  upon  the  uterine  muscular  tissue.  It  has  a 
direct  effect  upon  the  muscular  fibres  of  the  uterus  due  to  the  hydras- 
tine  or  hydrastinine  it  contains.  In  one  case,  17J  grammes  of  hydras- 
tine  in  five  days  brought  on  labour  at  the  seventh  month.  It  is  of 
very  little  use  as  an  emmenagogue,  but  is  a  definite  ecbolic,  and  there¬ 
fore  might  produce  abortion. 

Juniperus  sabina,  Savin. — Hamelin  made  some  experiments  on  a 
rabbit,  and  produced  abortion  without  any  definite  suffering  on  the 
part  of  the  animal. 

The  rabbit,  weighing  2  kilos.  300  grammes,  was  given  in  four  doses  on  different 
days,  some  70  c.c.  of  an  infusion  of  fresh  savin  tops  and  20  minims  of  the  oil. 
Another  treated  in  the  same  fashion  died  from  inflammation  of  the  lungs  and 
abdominal  viscera  without  aborting.  A  bitch  went  to  term  without  aborting, 
although  suffering  from  severe  gastro -intestinal  disturbance  produced  by  the 
drug.  In  this  case  the  animal  weighed  7  kilos.  500  grammes,  was  in  the  fourth 
week  of  gestation,  and  was  given  during  three  weeks  six  large  doses  of  a  fresh 
infusion  and  full  doses  of  the  oil. 

Savin  is  reputed  to  have  an  emmenagogic  action,  but  it  is  exceed¬ 
ingly  doubtful  if  it  has  any  direct  effect  upon  the  uterus.  It  is  em¬ 
ployed  as  a  popular  abortive.  In  small  doses  it  is  useless,  while  in 
large  doses  it  acts  as  an  irritant  poison.  The  woman  may  die  unde¬ 
livered  or  the  foetus  may  be  expelled,  and  the  mother  subsequently 
die  from  the  effects  of  the  drug. 

The  fatal  irritant  action  of  savin  will  be  evident  from  the  following  case.  In 
1845,  the  deceased,  a  healthy  woman,  had  reached  about  the  seventh  month  of 
pregnancy.  She  was  very  well  on  the  Friday,  but  was  seized  with  vomiting  on 
the  Saturday,  and  she  stated  that  she  had  taken  nothing  to  produce  this.  The 
vomiting  continued  throughout  Sunday,  and  was  of  a  green  colour.  She  was 
first  seen  by  a  medical  man  on  Sunday  evening.  The  symptoms  were  those  of 
inflammation  of  the  stomach  and  bowels,  with  great  anxiety  :  pulse  150.  The 
green  colour  of  the  vomited  matter  was  at  first  supposed  to  be  owing  to  bile. 
The  vomiting  appears  to  have  continued  at  intervals,  but  it  does  not  seem  that 
there  was  any  violent  purging.  Labour  supervened  on  Wednesday.  The  child 
was  born  living,  but  soon  died.  The  woman  died  on  the  Thursday,  i.e.,  five  days 
after  having  taken  the  poison,  for  there  was  no  proof  that  any  savin  could  have 
been  taken  after  Saturday.  The  brain  and  lungs  were  healthy,  except  that  the 
air-tubes  had  a  dark  red  colour  ;  the  heart  was  flabby  ;  the  blood  was  generally 
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fluid.  The  lining -membrane  of  the  gullet  was  reddened,  and  had  on  it  ecchy- 
mosed  patches.  Half  of  the  mucous  membrane,  from  the  cardiac  orifice  upwards, 
presented  a  dark  red  arborescent  injection,  with  slight  patches  of  ecchymosis  ; 
but  there  was  no  erosion  or  ulceration.  In  the  stomach  a  large  patch  of  redness, 
about  three  inches  in  extent,  extended  from  the  greater  curvature  towards  the 
pylorus.  The  vessels  of  the  mucous  membrane  were  considerably  injected, 
forming  infiltrated  patches,  especially  about  the  lesser  curvature,  extending 
towards  the  cardiac  end  ;  but  there  was  no  ulceration  or  erosion.  The  stomach  con¬ 
tained  nearly  eight  ounces  of  a  greenish  fluid,  of  the  appearance  and  consistency 
of  green-pea  soup.  By  examining  a  portion  of  the  washed  vegetable  substance 
under  a  microscope,  and  by  drying  a  portion,  rubbing  it,  and  observing  the 
odour,  clear  evidence  was  obtained  that  the  green  colour  was  owing  to  the  diffu¬ 
sion  of  finely  triturated  savin  powder  [vide  Section  XVI.).  The  interior  of  the 
duodenum,  especially  towards  the  pylorus,  was  intensely  inflamed,  being  of  the 
colour  of  cinnabar.  Patches  of  inflammation  were  found  throughout  the  other 
portions  of  the  intestines.  There  was  some  inflammation  of  the  peritoneum, 
chiefly  over  the  upper  part  of  the  bowel  and  omentum.  The  kidneys  were  in¬ 
flamed,  and  of  a  dark  red  colour  ;  the  bladder  was  healthy.  Green-coloured 
mucous  matter,  containing  savin,  was  found  in  the  duodenum,  but  not  in  the 
lower  part  of  the  intestines  [Med.  Gaz.,  vol.  36,  p.  646).  The  quantity  of  poison 
taken  by  the  deceased  could  not  be  ascertained,  but  it  must  have  been  large. 
The  quantity  remaining  in  the  stomach  after  five  days,  under  frequent  vomiting, 
was  from  twenty-five  to  thirty  grains. 

In  another  case  a  pregnant  female,  eight  hours  after  she  had  taken  savin,  was 
found  lying  on  her  back,  perfectly  insensible,  and  breathing  stertorously.  She 
had  been  suddenly  seized  with  vomiting,  and  this  continued  for  some  time.  At 
first  the  case  was  thought  to  be  one  of  puerperal  convulsions.  Labour  came  on, 
and  she  died  in  about  four  hours,  during  a  fit  of  pain.  She  appeared  to  be  be¬ 
tween  the  seventh  and  eighth  month  of  pregnancy,  and  the  child  was  born  dead. 
On  inspection,  twenty-four  hours  after  death,  the  brain  was  found  gorged  with 
black  fluid  blood.  The  stomach  was  paler  than  usual,  excepting  in  one  or  two 
spots,  which  were  red,  as  if  blood  had  been  effused  into  the  mucous  tissue.  It 
contained  four  ounces  of  an  acid  liquid  of  a  brownish-green  colour.  This,  on 
distillation,  yielded  an  opaque  liquid,  from  which  a  few  drops  of  a  yellow  oil  were 
separated  by  means  of  ether.  Some  sediment  foimd  in  a  bottle  presented,  under 
the  microscope,  the  characters  of  powdered  savin  ( Lancet ,  June  14th,  1845,  p. 
667).  There  can  be  no  doubt  that  this  substance  was  the  cause  of  death.  The 
action  of  the  poison  appears  to  have  been,  in  the  first  instance,  like  that  of  an 
irritant,  and  just  before  death  like  that  of  a  narcotic. 

The  symptoms  are  not  always  those  of  an  irritant.  In  some  ex¬ 
ceptional  instances,  as  in  the  subjoined  case,  the  action  of  the  poison 
was  spent  on  the  nervous  system  : — 

A  young  woman,  advanced  to  the  eighth  month  of  pregnancy,  secretly  took 
this  substance  for  an  abortive.  A  medical  man  who  was  called  to  see  her  foimd 
her  with  the  teeth  tightly  clenched,  and  unable  to  swallow.  There  were  tetanic 
convulsions,  and  the  body  was  slightly  arched  forwards.  She  died,  as  was  at  first 
supposed,  from  strychnine  poisoning  ;  but  on  examining  the  contents  of  the 
stomach,  as  well  as  a  bottle  containing  a  mixture,  part  of  which  she  had  taken 
before  death,  Tidy  found  a  large  quantity  of  savin  (from  the  effects  of  which 
there  was  no  doubt  she  had  died),  but  no  strychnine  [Lancet,  1872,  2,  p.  41). 

It  will  be  seen,  therefore,  that  under  a  fatal  dose  of  this  drug, 
sufficient  to  act  as  a  special  poison,  a  woman  even  advanced  so  far  as 
the  eighth  month  of  pregnancy  may  die  without  any  effect  being 
produced  on  the  womb. 

The  powdered  leaves  are  the  form  in  which  savin  has  been  often 
given  as  a  popular  abortive,  and  the' above  cases  show  the  dangerous 
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effects  to  the  woman  and  child.  The  leaves  of  savin  are  readily  obtain1- 
able  in  gardens.  They  may  be  given  in  the  form  of  infusion  or  decoc¬ 
tion.  The  former  is  the  most  powerful.  Savin  may  also  be  given 
as  a  tincture,  or  as  an  essential  oil.  In  all  these  forms,  in  large  or 
frequently  repeated  doses,  it  has  an  irritant  action.  The  powdered 
leaves  are  not  used  in  medical  practice.  The  dose  as  an  emmenagogue 
would  be  from  five  to  fifteen  grains — the  medicinal  dose  of  the  oil  is 
from  two  to  six  minims,  and  of  the  tincture  [ Tinct .  Sabince,  now 
expunged  from  the  Brit.  Pharm. — Ed.]  is  from  twenty  minims  to  one 
fluid  drachm.  This  holds  the  oil  and  resin  dissolved.  The  leaves  of 
savin  may  be  identified  by  their  peculiar  odour  when  rubbed,  and  also 
by  their  appearance  under  the  microscope. 

Cases  in  which  the  oil  of  savin  has  been  administered  for  the  pur¬ 
pose  of  abortion  are  common. 

In  R.  v.  Pascoe  (Cornwall  Lent  Ass.,  1852)  a  medical  man  was  convicted  of 
administering  oil  of  savin  to  a  woman  with  intent  to  procure  miscarriage.  The 
proof  of  intent  rested  partly  on  medical  and  partly  on  moral  circumstances.  It 
appeared  that  the  prisoner  had  given  fourteen  drops  of  the  oil,  divided  into  three 
doses,  daily — a  quantity  which,  according  to  the  medical  evidence  at  the  trial, 
was  greater  than  should  have  been  prescribed  for  any  lawful  purpose. 

On  the  Northern  Circuit,  December,  1853  (R.  v.  Moore),  a  man  was  tried  and 
convicted  of  administering  oil  of  savin  to  a  pregnant  woman.  It  made  her 
very  ill,  but  did  not  produce  abortion. 

The  oil  of  savin  is  obtained  in  the  proportion  of  2  or  3  per  cent,  by 
weight  by  the  distillation  of  the  tops.  It  has  a  yellowish  colour,  and 
the  peculiar  terebinthinate  odour  of  the  plant,  by  which  alone  it  may 
be  recognised.  It  may  be  separated  from  the  contents  of  the  stomach 
by  agitating  them  with  its  volume  of  ether,  in  which  the  oil  is  very 
soluble.  The  ether  may  be  afterwards  removed  by  distillation.  The 
odour  of  the  oil  is  stated  to  have  been  perceived  in  the  blood  and  in 
the  cavities  of  the  body.  This  may  be  regarded  as  the  best  test  of  its 
presence  (Horn’s  Vierteljahrsschr.,  1866,  1,  241).  The  oil  of  savin 
forms  a  turbid  mixture  with  alcohol.  When  treated  with  an  equal 
volume  of  sulphuric  acid  it  acquires  a  dark  brown  colour,  and  when 
this  mixture  is  added  to  distilled  water,  a  dense  white  precipitate 
separates. 

Myristica  Fragrans ,  Nutmeg. — This  common  kitchen  flavour  has 
some  reputation  amongst  ignorant  people  as  an  abortifacient ;  need¬ 
less  to  say,  no  such  action  is  known  to  the  profession.’  For  cases  and 
symptoms  vide  Sect.  XVI.,  “  Poisoning  by  Nutmeg.” 

Myrrh.— This  is  said  by  Cullen  to  act  directly  upon  the  uterus, 
but  Sydenham  denies  this.  If  it  has  any  action  it  is  feeble  and  pro¬ 
bably  indirect  rather  than  direct.  It  acts  as  a  stomachic  tonic.  We 
have  not  found  any  experimental  evidence  as  to  its  abortifacient  or 
emmenagogic  powers. 

Pennyroyal ,  Mentha  'pulegium. — This  is  a  popular  emmenagogue 
and  abortifacient,  but  is,  we  believe,  never  used  at  the  present  day  by 
medical  men.  It  has  neither  emmenagogue  nor  ecbolic  properties, 
and  is  not  now  employed  for  any  purpose  by  medical  practitioners.  It 
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is  a  warm  stomachic,  like  the  other  mints,  and  its  place  in  pharmacy 
is  now  supplied  by  peppermint  water.’ 

Any  notice  of  this  substance  here  would  have  been  quite  unneces¬ 
sary,  but  for  the  fact  that  in  a  trial  for  criminal  abortion  ( R .  v.  Wallis, 
1871),  strongly  abortive  properties  were  incorrectly  assigned  to  it; 
and  it  was  described  as  a  highly  noxious  substance. 

[The  case  is  merely  of  historical  interest,  and  is  omitted  from  this 
edition. — Ed.] 

Poly  gala  senega. — This  is  used  in  the  United  States  as  an  aborti- 
facient  apparently  with  success.  But  the  dose  is  uncertain  and  there 
is  no  definite  evidence  either  clinical  or  experimental  as  to  its  action 
upon  the  uterus. 

Quinine.—  The  definite  effect  produced  by  the  administration  of 
quinine  during  labour  is  partly  due  to  its  general  tonic  action  and 
partly  to  a  direct  action  upon  the  uterus  or  uterine  nerves.  It  definitely 
increases  uterine  pains,  but  there  is  no  undisputed  evidence  that  it  will 
produce  abortion  even  when  pushed. 

Ruta  or  Rue. — There  seems  to  be  no  doubt  that  given  as  infusion  or 
as  oil  this  produces  emmenagogic  and  ecbolic  effects,  acting  possibly 
directly  upon  uterine  muscular  tissue  or  through  the  nervous  system. 
Experiments  upon  rabbits  by  Hamelin  show  this.  The  exact  dose 
necessary  to  produce  abortion  in  the  human  female  is  not  certain. 
The  drug  is  often  taken  as  an  infusion,  and  it  probably  has  a  direct 
action  upon  the  uterus,  and  does  not  act  merely  as  a  gastro-intestinal 
irritant. 

This  common  garden  plant  has  been  much  used  in  the  form  of 
decoction.  Tardieu  reported  three  cases  in  which  a  strong  decoction 
of  rue  produced  abortion  at  the  fourth,  fifth,  and  about  the  sixth 
month  of  pregnancy  respectively,  and  the  women  recovered  (“  Ann. 
d’Hyg.,”  1855,  1,  403).  Among  the  symptoms  caused  by  rue  when 
taken  for  the  purposes  of  abortion  are  profuse  salivation  and  great 
swelling  of  the  tongue.  Abortion  has  slowly  taken  place  after  five 
or  six  days.  There  has  been  no  inflammation  of  the  uterus,  but  the 
woman  has  not  recovered  from  the  effects  for  a  long  time  (Horn’s 
Vierteljahrsschr.,  1866,  1,  233).  Rue  acts  most  powerfully  when 
taken  in  the  fresh  state.  The  active  principle  appears  to  be  a  volatile 
oil,  which  gives  the  peculiar  odour  to  the  plant.  The  oil  is  most 
abundant  in  the  seeds.  In  the  event  of  the  leaves  being  taken,  the 
best  evidence  will  be  furnished  by  their  botanical  characters. 

Saffron. — A  decoction  of  the  dried  stigmas  of  saffron  ( Crocus 
sativus)  has  been  employed  as  a  popular  abortive.  Thomsen  has 
reported  a  case  in  which  abortion  occurred  in  a  woman  who  had  taken 
repeated  doses  of  a  decoction  of  saffron  with  starch.  There  was 
reason  to  believe,  however,  that  manipulations  per  vaginam  had  also 
been  resorted  to,  and  these  may  have  had  the  principal  share  in  bringing 
about  the  result  (Horn’s  Vierteljahrssch.,  2,  p.  315).  According  to 
Pereira,  although  saffron  was  formerly  used  as  an  emmenagogue  and 
to  promote  uterine  contractions,  it  is  not  established  by  any  trust¬ 
worthy  observations  that  it  possesses  any  medicinal  properties.  In 
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modern  medicine  its  chief  use  is  to  give  colour  and  flavour  to  liquids. 
It  has  been  observed  that  when  administered  to  ‘pregnant  women,  the 
yellow  colouring-matter  has  been  absorbed,  and  the  foetus  in  utero  has 
been  stained  with  it.  This  appearance  in  the  body  of  the  foetus  might 
lead  to  a  suspicion  of  its  use,  although  no  injury  to  the  woman  may  have 
resulted. 

Sanguinarin. — A  resinoid  powder  obtained  from  the  blood-root 
(sanguinaria  canadensis).  This  is  said  to  be  an  emmenagogue. 

Senecio. — According  to  Fothergill  and  Murrell  this  drug  is  an 
emmenagogue  but  not  an  ecbolic,  at  any  rate  in  ordinary  doses.  It 
has  a  definite  action  in  cases  of  amenorrhoea. 

Sodii  salicylas. — This  drug  often  causes  haemorrhages  from  mucous 
membranes  and  not  infrequently  brings  on  menstruation  when  given 
for  rheumatism.  This  was  definitely  proved  by  a  case  which  was 
under  observation  for  two  years.  Apart  from  this  tendency  to  produce 
haemorrhage  it  has  no  action  on  the  uterus  and  is  not  a  true  ecbolic. 
It  might  produce  abortion  but  not  with  certainty. 

Tanacetum  vulgare.  Tansy.  Oil  of  tansy. — Hartshorne  states  that 
in  the  United  States  the  oil  of  tansy  has  acquired  the  character  of  a 
popular  abortive,  and  has  caused  death  in  several  instances.  In 
England  this  oil,  and  the  herb,  have  been  chiefly  employed  for  the 
purpose  of  expelling  worms.  Pereira  quotes  a  case  in  which  half  an 
ounce  of  the  oil  proved  fatal.  The  symptoms  were  spasms,  convulsive 
movements,  and  impeded  respiration  ;  no  inflammation  of  the  stomach 
or  bowels  was  discovered  upon  dissection.  The  cases  referred  to  by 
Hartshorne  are — 

1.  A  teaspoonful  of  the  volatile  oil  was  taken  by  a  girl  in  mistake  for  the 
essence.  She  complained  of  giddiness,  and  became  insensible  in  ten  minutes  ; 
convulsions  came  on,  with  frothing  at  the  mouth,  difficult  respiration,  and  irregu¬ 
lar  pulse  ;  and  she  died  in  one  hour  after  taking  the  oil  ( Amer .  Jour.  Med.  Sc., 
July,  1852,  p.  279).  2.  The  second  case  occurred  to  Dalton,  and  is  reported  by 

him  in  the  same  Journal  for  January,  1852,  p.  136.  A  healthy-looking  girl,  set. 
21,  took  eleven  drachms  of  oil  of  tansy  about  six  hours  after  a  hearty  dinner. 
She  was  found  insensible,  and  in  convulsions,  soon  after  she  had  taken  the  drug. 
She  died  in  three  hours  and  a  half.  A  strong  odour  of  tansy  was  observed  in  the 
breath  before  death,  and  on  inspection  in  the  peritoneal  cavity,  stomach,  and 
even  the  interior  of  the  heart.  The  uterus  contained  a  well-formed  foetus  about 
four  months  old,  which  did  not,  either  in  itself  or  its  membranes,  present  any  evi¬ 
dence  of  having  been  disturbed.  3.  In  a  third  case  {Amer.  Jour.  Med.  Sc.,  May, 
1835,  p.  256),  a  woman  but  a  few  weeks  pregnant  took  half  an  ounce  of  the  oil, 
and  did  not  entirely  lose  her  consciousness  until  three -quarters  of  an  hour  had 
elapsed,  although  she  was  convulsed  at  intervals  before  that  time.  She  died 
without  abortion  being  produced,  within  two  hours  after  taking  the  poison. 
(For  another  case  see  Med.  Times  and  Gaz.,  1861,  1,  p.  397.) 

These  facts  show,  that  while  oil  of  tansy  possesses  no  specific  action 
on  the  uterus  as  an  abortive,  and  does  not  even  affect  this  organ  or  its 
contents  by  sympathy,  it  is  capable  of  acting  as  a  powerful  poison  on 
the  brain  and  nervous  system,  and  of  destroying  life  rapidly.  The  oil 
would  be  easily  recognised,  either  before  or  after  distillation  of  the 
contents  of  the  stomach,  by  its  peculiar  and  penetrating  odour.  It  is 
very  soluble  in  ether,  and  this  may  be  employed  for  its  separation. 
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Metals  and  Mineral  Substances  as  Abortifacients. — Mineral  poisons 
have  been  ignorantly  employed  for  this  nefarious  object,  and  often 
with  a  fatal  result.  Among  these  substances  may  be  mentioned 
phosphorus,  arsenic,  corrosive  sublimate,  bichromate  of  potassium, 
blue  vitriol  or  sulphate  of  copper,  copperas  or  ferrous  sulphate, 
the  preparations  of  ferric  chloride,  and  especially  lead.  Metallic  mer¬ 
cury,  which  is  generally  reputed  to  be  innocent,  has  been  given  for 
the  purpose  of  procuring  abortion.  In  one  case  {Lancet,  1873,  1,  p. 
339),  it  produced  no  effect  on  the  uterus,  but  caused  some  severe 
nervous  symptoms,  which  would  justify  the  application  of  the  term 
“  noxious  55  to  this  substance. 

\ 

A  man  administered  to  a  girl,  set.  20,  in  the  third  month  of  pregnancy,  about 
four  ounces  and  a  half  of  metallic  mercury.  It  had  no  effect  on  the  uterus,  but  in 
a  few  days,  owing  to  oxidation  and  absorption  of  the  metal,  tremors  began  to 
affect  the  right  side  of  her  body.  Her  gait  became  unsteady,  and  she  stumbled 
in  walking.  These  symptoms  continued  unabated  for  two  months  and  then 
affected  the  left  side.  She  lost  the  power  of  grasping  things.  She  went  the  full 
time,  and  the  symptoms  had  then  almost  disappeared. 

This  is  perhaps  the  only  instance  in  which  mercury  has  been  given 
by  the  mouth  {vide  “  Injections  ”  above)  for  such  a  purpose.  These 
powerful  poisons  may  produce  violent  symptoms  and  destroy  life, 
without  in  any  way  affecting  the  gravid  uterus  or  its  contents.  A 
woman,  set.  22,  had  passed  the  fifth  month  of  her  pregnancy,  and 
died,  it-  was  supposed,  from  the  effects  of  arsenic.  It  appeared  from 
the  evidence  that,  with  the  view  of  producing  abortion,  she  had  been 
advised  to  take  a  large  dose  of  arsenic.  She  suffered  from  severe 
vomiting  and  purging,  and  died  in  seven  hours  without  having  aborted. 
A  large  quantity  of  arsenic  was  found  in  the  stomach. 

Borax. — This  is  used  clinically  for  amenorrhcea,  but  no  evidence 
exists  of  its  possessing  a  definite  effect  upon  the  uterus,  though  the 
editor  has  heard  a  medical  man  give  evidence  that  the  small  quantity 
in  preserved  cream  had  caused  abortion — one  more  instance  of  silly, 
or  worse,  medical  evidence. 

The  Tincture  of  Ferric  Chloride  has  frequently  caused  severe 
symptoms,  and  seriously  injured  health,  without  producing  abortion. 

In  one  case  ( R .  v.  Rumble,  Lincoln  Sum.  Ass.,  1863),  it  was  proved  that  this 
compound  of  iron  had  been  given  in  large  doses  daily  to  a  pregnant  woman,  for 
the  purpose  of  exciting  abortion.  It  had  no  such  effect.  The  prisoner  also 
gave  to  her  cantharides  in  pills.  The  defence  was,  that  these  were  proper  medi¬ 
cines  for  the  treatment  of  amenorrhcea,  under  which  it  was  alleged  she  was 
labouring.  The  large  doses  administered,  and  the  secrecy  with  which  the  medi¬ 
cine  was  supplied,  proved  that  they  had  been  given  unlawfully  and  with  criminal 
intent  ;  the  druggist  who  supplied  them  was  convicted. 

The  editor  has  heard  it  gravely  stated  from  the  witness-box  that 
15  minims  of  Tinct.  Ferri  Perchlor.  was  a  noxious  drug  likely  to  induce 
abortion — another  instance  of  either  ignorance  or  wilfully  biassed  false 
evidence. 

Lead. — Dr.  Ransom,  of  Nottingham,  writing  on  lead  poisoning,  in 
the  B.M.J.,  vol.  1,  1900,  p.  1591,  after  describing  three  cases,  says  : 
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44  From  my  own  experience,  therefore,  I  have  reason  to  believe 
that  the  use  of  diachylon  as  an  abortifacient  is  a  fast-growing  evil. 
There  is  now  in  hospital  a  woman  with  wrist-drop  from  this  cause,  and 
Dr.  Handford  tells  me  that  he  has  had  in  his  wards  three  cases  of  lead 
encephalopathy  and  two  or  three  others  of  less  serious  lead  poisoning, 
all  from  taking  diachylon.  Two  of  these  brain  cases  had  to  be  trans¬ 
ferred  to  the  City  Asylum.  Inquiries  I  have  made  among  medical 
men  in  one  quarter  of  the  town  only — Sneinton — lead  to  the  same  con¬ 
clusion.  Thus  Dr.  Cole  has  sent  two  cases  into  hospital  in  the  last 
year,  and  has  seen  several  others.  Dr.  Dabell  writes  : 

44  4  I  remember  two  cases  of  poisoning  due  to  diachylon  taken  to 
procure  abortion.  One  was  mild,  with  no  nerve  symptoms  ;  the  other 
was  more  severe,  and  her  peripheral  nerves  were  affected.  Both 
recovered.  I  am  now  visiting  a  patient  in  a  fairly  good  position  who, 
in  addition  to  a  large  quantity  of  purgatives,  took  a  pennyworth  of 
diachylon  in  one  day,  but  with  no  effect.  It  is  not  uncommon  for 
women  to  ask  me  about  this  drug/ 

44  Possibly  the  purgatives  taken  by  this  lady  saved  her  from  the  ill- 
effects  of  the  lead.  Dr.  William  Thomson  says  : 

u  fI  have  had  a  good  many  cases  of  abortion  due  to  lead  poisoning 
from  pills  taken.  Abortion  usually  occurs  before  nerve  symptoms  set 
in,  although  I  had  one  case  with  severe  anaemia,  jaundice,  albuminuria, 
colic,  and  slight  wrist-drop.  I  think  the  practice  is  very  common  and 
on  the  increase,  as  I  can  recall  half  a  dozen  cases  within  the  last  year 
or  two.’ 

44  Dr.  Cornwall  writes  : 

“  4 1  have  had  several  cases  such  as  you  mention,  and  found  the 
brain  always  more  or  less  affected,  also  the  peripheral  nerves.  Jaun¬ 
dice  was  common.’ 

44  Thinking  it  would  be  of  interest  to  ascertain  whether  persistent 
weakness  of  the  brain  often  ensued,  I  wrote  to  Dr.  Powell,  of  the  City 
Asylum,  who  replied  : 

44  4 1  have  had  two  cases  of  insanity  from  the  cause  you  name 
during  the  past  year,  both  with  melancholia,  one  having  also  active 
hallucinations  of  hearing.  One  recovered  in  three  months,  the  other 
is  now  slowly  recovering  after  a  residence  of  five  months,  but  there  is 
much  secondary  mental  enfeeblement.’ 

44  These  two  cases  were  the  two  of  Dr.  Handford’s  already  men¬ 
tioned. 

44  Dr.  Moore  Bennett,  of  Ruddington,  lately  told  me  the  practice 
was  common  in  his  rural  district,  and  kindly  sent  me  brief  notes  of 
three  cases  in  which  the  abortion  was  associated  with  lead  colic  due  to 
diachylon.  In  one  of  these  there  was  also  wrist- drop  and  much  tremor, 
in  another  coffee-coloured  vomit,  and  in  the  other  septic  metritis. 
All  recovered  after  severe  illnesses.  Dr.  Bennett  thinks  that  these 
cases  usually  suffer  from  septic  mischief. 

44  Dr.  Cole  also  informs  me  that  he  has  no  doubt  many  women  take 
the  drug  without  ever  coming  under  medical  treatment  for  it,  as  he  has 
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been  frequently  told  by  patients  that  they  have  used  it  without  the 
desired  effect.  He  considered  it  a  by  no  means  certain  abortifacient. 

“Turning  to  the  medical  journals  of  the  last  few  years,  I  find 
several  cases  of  poisoning  by  diachlyon  taken  to  procure  abortion. 
Dr.  Pope  (Leicester)  records  two  cases  which  died  with  cerebral 
symptoms.  The  late  Dr.  Crooke  (Birmingham)  described  a  similar 
fatal  case,  and  expressed  his  belief  in  the  common  use  of  this  drug. 
Dr.  Bell  Taylor  gives  a  case  in  which  the  drug  had  no  other 
effect  than  to  produce  optic  atrophy  and  permanent  blindness  in  the 
left  eye.  Dr.  Branson  relates  the  case  of  a  multipara  who  took  a  penny¬ 
worth  of  diachylon  in  forty-eight  hours  when  three  months  pregnant. 
When  seen  a  month  later  the  uterus  was  empty,  and  she  was  suffering 
from  severe  colic.  He  adds  that  the  Birmingham  chemists  told  him 
diachylon  is  much  used  for  this  purpose. 

“  There  can  be  no  doubt  that  diachylon  is  largely  used  by  women  of 
various  classes  to  procure  abortion.  It  is  easily  purchased.  Any  one 
can  go  to  a  chemist’s  and  buy  a  pennyworth  of  diachylon,  as  I  have 
myself  done,  without  being  asked  any  question  except  as  to  whether 
the  purchaser  wants  it  spread  or  in  the  mass.  Penny  balls  of  the 
emplastrum  plumbi  are  kept  by  the  most  respectable  chemists  ready 
wrapped  in  a  handy  drawer,  and  there  is  absolutely  no  restriction  on 
its  sale.  For  a  penny  a  woman  can  buy  enough  lead  not  only  to  empty 
the  uterus,  but  to  cause  grave  disease  of  the  bowels,  the  kidneys,  and 
the  brain,  a  disease  which  not  rarely  proves  fatal.  The  drug  appears  to 
be  an  uncertain  abortifacient,  always  endangers  and  often  destroys 
life,  or  leaves  permanent  bodily  and  mental  enfeeblement.  It  is  a 
question  whether  something  should  not  be  done  to  restrict  the  indis¬ 
criminate  sale  of  this  drug  and  to  class  it  with  poisons.  Of  course, 
lead  can  be  bought  in  other  forms — as  in  paint  or  putty,  but  we  might 
at  least  limit  the  evil,  and  reduce  temptation  by  removing  the  present 
dangerous  facility  for  manslaughter  or  suicide.” 

Dr.  Bostock  Hill  has  kindly  given  the  editor  the  following  case  : — - 

At  the  Staffordshire  Summer  Assizes  in  1903  the  case  R.  v.  Goodall  was  heard, 
in  which  the  prisoner  was  charged  with  manslaughter,  and  with  supplying  pills  for 
the  purpose  of  procuring  abortion.  The  case  was  one  in  which  pills  of  two  kinds, 
namely  diachylon  and  aloes  respectively,  were  administered.  As  a  result,  the 
woman  miscarried,  and  although  she  lived  for  a  fortnight  after  taking  the  pills, 
finally  died,  with  symptoms  of  intense  headache,  convulsions,  ansemia,  etc. 

On  analysis,  lead  was  found  in  as  small  a  portion  as  an  ounce  of  the  liver.  It 
would  appear  that  a  quantity  equivalent  to  20  grains  per  day  of  the  diachylon  had 
been  taken  for  several  days.  The  prisoner  was  sentenced  to  seven  years’  penal 
servitude. 

Probably  since  the  above  was  written  there  have  been  many 
hundreds  of  cases,  as  the  method  seems  to  have  spread  rapidly 
throughout  the  country. 

Phosphorus. — Popular  opinion,  in  Vienna  at  any  rate,  ascribes  to 
this  extremely  virulent  poison  an  abortifacient  power,  and  in  that  city 
fatal  cases  are  very  common.  My  colleague,  Dr.  Russell  Andrews, 
when  studying  there  for  only  a  few  months,  saw  at  least  two  such. 
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He  was  unable  to  supply  me  with  any  details,  but  such  are  needless,  as 
the  action  of  phosphorus  as  a  poison  is  well  known. 

In  a  case  which  occurred  in  France  iodide  of  'potassium,  was  pro¬ 
nounced  by  three  medical  men  to  be  an  abortive  [Med.  Times  and 
Gaz.,  1859,  1,  p.  116),  but  the  reasons  for  this  opinion  are  not  given. 

Potassium  permanganate  and  Manganese  dioxide.- — The  clinical 
evidence  as  to  the  value  of  these  salts  as  emmenagogues  is  conflicting. 
In  ordinary  doses  they  do  not  tend  to  produce  abortion.  Cases  of 
abortion  occurring  after  the  administration  of  potassium  permanganate 
are  recorded,  but  it  is  doubtful  whether  this  result  was  not  due  to  the 
general  condition  of  the  patient  apart  from  the  drug. 

Combined  Drugs  and  Local  Violence. 

A  method  much  resorted  to  is  to  rupture  the  membranes  by  the 
insertion  of  a  piece  of  whalebone  or  wire  into  the  mouth  of  the  womb 
till  blood  appears.  Pills  of  oil  of  savin,  sulphate  of  iron,  and  aloes,  are 
then  freely  given  to  aid  in  the  expulsion  of  the  ovum. 

THE  NATURE  OF  THE  EVIDENCE  WHICH  MAY  BE  GIVEN 
WHEN  ANY  OF  THE  FOREGOING  METHODS  ARE 
ALLEGED  TO  HAVE  BEEN  APPLIED 

Elsewhere  will  be  found  the  signs  of  delivery — they  need  not  be 
here  repeated  ( vide  pp.  66  et  seq.).  They  simply  prove  (or  disprove) 
the  fact  of  delivery  :  we  must  discuss  here  the  medical  evidence  of 
how  or  wThy  delivered. 

Evidence  when  Disease  is  Alleged  as  the  Cause. — This  cannot  be  dis¬ 
cussed  at  full  length  ;  we  have  given  a  few  of  the  more  important  or 
commoner  diseases  with  which  abortion  is  associated,  and  the  medical 
evidence  consists  largely  in  showing  (1)  that  such  disease  existed  and 
(2)  that  there  is  no  evidence,  local  or  general,  of  violence  or  drugs 
having  been  employed.  For  the  former  the  medical  witness  must  use 
his  own.  judgment  and  professional  knowledge  when  acute  or  marked 
disease  is  in  question,  but  he  will  have  to  trust  to  general  information 
as  to  previous  abortions  or  vaginal  discharges,  etc.,  for  much  that  is 
valuable  ;  local  examinations  may  show  old  para-  or  perimetritis  quite 
sufficient  to  account  for  abortion.  Evidence  as  to  drugs  may  be 
derived  from  the  symptoms  or  from  analysis— it  will  be  of  precisely 
the  same  nature  as  in  poisoning.  ( Vide  Sect.  XVI.,  what  to  do  in 
suspected  poisoning  ;  of  local  evidence  of  violence  vide  below.) 

Evidence  when  Violence  is  Alleged. — When  general  violence  has 
been  criminally  used,  it  is  only  the  fact  that  marks  of  violence  are 
found  on  a  woman  who  is  or  was  pregnant  that  can  cause  suspicion  of 
attempted  or  completed  abortion.  The  violence  can  be  judged  on 
general  principles- — the  intention  with  which  it  was  inflicted  must  be 
judged  by  circumstances.  There  is  one  point  to  be  emphasised  here  : 
if  a  criminal  has  resorted  to  kneeling  on  the  abdomen,  much  violence 
may  be  done  internally  without  leaving  any  bruises  on  the  skin  ( vide 
Vol.  I.,  pp.  420,  etc.). 
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When  local  violence  is  alleged,  the  question  of  criminality  or  rather 
of  proving  that  such  violence  has  been  applied  is  very  difficult,  for, 
as  we  have  seen,  skilled  criminal  violence  may  leave  no  traces  whatever. 

In  these  cases  a  medical  opinion  should  not  be  based  upon  the 
statements  either  of  the  woman  or  of  her  friends,  but  upon  some 
distinct  and  satisfactory  medical  proofs  that  mechanical  violence  has 
been  done  to  the  womb,  its  contents,  or  its  appendages.  Peritonitis, 
or  inflammation  of  the  lining-membrane  of  the  abdomen,  may  arise 
from  a  variety  of  causes.  If  we  assign  it  to  a  particular  cause,  and 
thus  implicate  another  in  a  felonious  charge,  we  should  do  this  only 
upon  medical  facts  obtained  by  an  examination  of  the  dead  or  living 
body  ;  we  should  deal  with  such  cases  as  if  we  knew  nothing  of  their 
history.  In  1863,  it  was  supposed  that  the  death  of  Susannah  Barker 
had  been  caused  by  attempts  made  to  produce  criminal  abortion. 

It  appeared  that  after  three  days’  illness,  the  deceased  was  taken  in  labour  and 
was  delivered  of  a  dead  child,  which  was  between  the  sixth  and  seventh  month  of 
uterine  age,  and  that  she  died  a  few  hours  afterwards.  On  an  inspection  of  her 
body,  it  was  found  that  the  cause  of  death  was  peritonitis.  She  had  previously 
complained  of  great  pain  in  her  abdomen,  and  there  was  no  doubt  that  peritonitis 
had  developed  before  she  was  delivered  ;  in  fact,  the  peritonitis  appeared  to  be 
the  direct  cause  of  the  abortion.  She  admitted  to  her  medical  attendants  that 
she  had  taken  some  powders  to  cause  miscarriage,  and  further,  that  a  person 
calling  himself  a  medical  man  had  about  a  week  before  introduced  two  instru¬ 
ments  into  her  body,  which  had  caused  her  great  pain.  Besides  extreme  in¬ 
flammation  of  the  peritoneum,  which  was  the  immediate  cause  of  death,  the 
heart,  lungs,  and  stomach  were  healthy,  and  the  womb  presented  no  appearances 
excepting  those  arising  from  recent  delivery  ;  it  was  perfectly  natural,  and 
free  from  all  marks  of  injury.  There  was  no  injury  to  the  vagina,  nor  any  wound 
in  the  peritoneum  itself.  There  was  no  mark  of  violence  on  the  body  of  the  child ; 
in  short,  this  could  have  sustained  no  injury,  as  the  membranes  surrounding  it 
were  not  ruptured. 

The  medical  man  who  examined  this  case  thought  that  the  fatal 
peritonitis  had  been  caused  by  the  introduction  of  instruments  into  the 
vagina,  and  that  this  might  occur  without  leaving  after  death  any 
traces  of  their  employment.  At  the  same  time  it  was  admitted  that  a 
speculum  used  in  the  ordinary  way  would  not  produce  peritonitis, 
and  it  was  alleged  in  defence  that  a  speculum  only  had  been  used. 
The  connection  of  the  peritonitis  with  the  alleged  manipulations  of  the 
unlicensed  practitioner  rested  more  on  surmise  than  proof.  The 
absence  of  any  bruise,  puncture,  or  laceration  affecting  the  vagina, 
uterus,  or  foetus,  with  the  fact  that,  whatever  may  have  been  the 
instruments  used,  the  membranes  were  left  entire,  rendered  it  impossible 
to  assign  the  peritonitis  with  certainty  to  the  acts  of  the  person  who 
was  charged  with  causing  the  death  of  the  woman.  For  anything  that 
appeared  to  the  contrary,  he  might  have  used  a  speculum,  and  it  is 
well  known  that  this  instrument,  although  frequently  introduced  into 
the  vagina,  does  not  cause  peritonitis,  [unless  the  speculum  be  septic 
and  cause  vaginitis,  which  may  spread  up  wards. — Ed.]  The  connec¬ 
tion  of  the  peritonitis  with  instrumental  violence,  therefore,  was  not 
established  in  this  case,  and  the  jury  discharged  the  suspected  person. 
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They  could  not  do  otherwise,  for  there  was  not  the  slightest  medical 
proof  that  any  improper  instrument  had  been  introduced  into  the 
vagina  with  felonious  intention. 

A  case  occurred  in  which  a  druggist  was  charged  with  using  instruments  to 
cause  abortion,  leading  to  the  death  of  a  woman  from  peritonitis.  It  appeared 
also  that  he  had  given  to  her  doses  of  the  tincture  of  perchloride  of  iron.  The 
woman  was  delivered  of  a  dead  foetus  at  about  the  fifth  month,  and  she  herself 
died  shortly  afterwards.  There  was  nothing  in  the  body  of  the  woman  or  of  the 
foetus  to  show  that  instruments  had  been  used,  but  it  was  quite  clear  that  peritonitis 
was  the  cause  of  death.  One  medical  witness  thought  that  an  operation  had 
been  performed  on  the  body  of  the  woman,  but  it  was  admitted  that  peritonitis 
might  arise  from  a  variety  of  causes  in  a  woman  who  had  had  a  miscarriage 
( Pharm .  Jour.,  1871,  p.  256). 

If  wounds  are  found  of  only  slight  character,  such  as  tears  in  the 
cervix,  it  may  be  impossible  to  say  that  they  were  not  due  to  the 
child’s  head,  but  if  on  the  outer  or  vaginal  surface  of  the  womb  wounds 
are  found,  and  especially  'punctured  wounds  of  the  vagina  itself,  these 
could  not  have  been  done  by  the  child,  and  there  is  clear  evidence  of 
violence  for  a  purpose. 

In  December,  1904,  the  editor  met  with  a  case  in  which  there  were 
two  perforations  of  the  cervix  itself  leading  into  Douglas’  pouch,  and 
causing  death  by  peritonitis.  They  were  obviously  criminal,  or  at  least 
caused  by  improper  mechanical  violence  (Lond.  Hosp.  Post-mortem 
Records,  December,  1904). 

There  is  very  clear  evidence  that  when  labour  is  impeded  by  a 
serious  disproportion  between  the  size  of  the  head  and  the  calibre  of 
the  passages  the  uterus  may  be  torn  (either  in  its  body  or  in  its  attach¬ 
ment  to  the  vagina)  by  its  own  contractions  ( Lancet ,  1,  1902,  p.  523  ; 

1,  1901,  p.  19).  If  such  be  alleged  to  be  the  cause  of  such  a 
rupture  in  a  given  case,  there  is  usually  abundant  evidence  as  to  the 
real  cause  of  the  damage,  for  the  abortionist  using  such  violence  rarely 
stops  at  vagina  or  uterus,  but  damages  other  organs  as  well.  The  clini¬ 
cal  fact  of  such  rupture  has  a  more  important  bearing  when  ordinary 
malpraxis  is  alleged  against  a  medical  man  ( vide  Vol.  I.,  pp.  89  et  seq.). 

Marks  on  the  Child. — It  is  obvious  that  when  an  instrument  is 
used,  injury  may  possibly  be  inflicted  upon  the  child.  This  is  more 
likely  to  happen  with  an  ignorant  person  than  in  skilled  attempts,  and 
more  likely  with  sharp  pointed  instruments  than  with  blunt  catheters, 
etc.  If  these  marks  be  found  they  will  be  very  important  evidence  ; 
they  may  not  be  sufficient  to  account  for  its  death,  but  that  is  not  the 
question.  If  it  can  be  proved  that  they  have  not  resulted  from 
accidental  causes  during  gestation,  or  sequently  to  delivery,  their 
presence  may  furnish  strong  corroborative  evidence  of  the  actual 
means  by  which  abortion  was  produced. 

Evidence  when  Drugs  are  alleged  to  have  been  given. — Medical 
witnesses  should  be  careful  in  giving  evidence  on  these  occasions  in 
reference  to  the  properties  of  drugs.  They  have  to  consider  in  all 
cases  of  alleged  criminal  abortion  by  drugs  whether  the  substance 
is  noxious,  and  must  be  prepared  for  a  close  cross-examination  on  the 
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ecbolic  properties  of  the  alleged  administered  substance,  as  well  as  its 
general  action  as  a  poison  on  the  woman  or  child. 

Thus  in  the  case  of  R.  v.  Wallis,  the  counsel  for  the  prosecution  stated  that  he 
should  show  by  the  opinions  of  good  medical  witnesses,  whose  evidence  on  this 
point  was  remarkably  strong,  that  pennyroyal  was  a  well-known  herb  and  “  one 
calculated  and  well  known  to  be  calculated  to  procure  abortion.”  The  first 
edition  of  this  work  was  misquoted  in  order  to  support  this  incorrect  view,  whereas 
all  that  was  there  stated  respecting  pennyroyal  was  that  i£  was  one  of  those 
substances  which  had  acquired  “  popular  repute  ”  for  procuring  abortion  (“  Prin. 
and  Prac.  of  Med.  Jur.,”  p.  782).  It  was  not  described  as  an  emmenagogue  or 
ecbolic,  nor  as  a  substance  having  any  abortive  or  noxious  properties. 

Noxious  Thing. — The  actual  words  in  use  in  the  statute  are  “  a 
poison  or  other  noxious  thing.” 

In  R.  v.  Wallis  (Winchester  Aut.  Ass.,  1871),  Brett,  J.,  in  addressing 
the  grand  jury,  called  their  attention  to  the  words  of  the  statute,  which 
declares  that  where  any  person  shall  unlawfully  administer  a  poison  or 
some  other  noxious  thing,  or  shall  unlawfully  use  any  instrument  or 
other  means  whatsoever,  with  intent  to  procure  miscarriage,  he  shall 
be  guilty  of  felony.  He  said  that,  having  regard  to  the  words  “  other 
means  whatsoever,”  though  there  might  be  some  doubt  as  to  the 
construction  of  the  statute,  he  should  direct  that  in  one  count  of  the 
indictment  the  word  “  noxious  ”  should  be  omitted,  and  he  should 
hold  that  if  the  person  accused  did  administer  some  drug  or  something 
which  he  thought  would  procure  miscarriage  with  that  intent,  although 
the  thing  itself  would  not  procure  that  miscarriage,  he  would,  never¬ 
theless,  be  guilty  of  the  offence,  and  they  ought  to  find  a  true  bill. 

According  to  this  decision,  it  would  appear  that  it  is  not  in  all  cases 
necessary  to  prove  by  medical  evidence  that  the  substance  procured  or 
administered  was  of  a  noxious  nature.  The  words  of  sect.  59  as  to 
procuring  a  noxious  thing,  or  any  instrument  or  “  thing  whatsoever,” 
strictly  interpreted,  would  include  all  substances,  noxious  and  innoxious. 
If  this  view  is  generally  adopted  in  future  cases,  medical  evidence 
will  be  much  simplified.  Counsel  will  not  be  under  the  necessity  of 
severely  cross-examining  medical  witnesses  on  the  strict  meaning  of  the 
word  “  noxious.”  In  R.  v.  Wallis  {supra)  the  substances  procured  by 
the  accused  were  not  noxious,  but  the  jury  acquitted  him  on  the 
ground  that  he  did  not  administer  the  drugs  ;  hence  the  question  of 
noxiousness  did  not  formally  arise.  From  the  ruling  in  this  case  it 
would  appear  that  if  a  person  procured  or  administered  castor-oil  or 
camphor  julep  with  intent  to  procure  miscarriage,  and  with  the  belief 
that  the  substance  would  produce  it,  he  would  be  found  guilty  of  the 
offence.  This  being  so,  the  use  of  the  words  “  poison  ”  and  “  noxious 
thing  ”  in  the  statute  is  surplusage,  and  tends  only  to  cause  confusion  in 
the  medical  evidence. 

It  is  probable,  however,  that  this  ruling  will  not  be  accepted  in  all 
cases  ;  we  may  then  reasonably  consider  the  idea  of  noxious  in  the 
present  connection. 

In  Sect.  XV.  will  be  found  a  wider  discussion  and  an  attempt  to 
define  poison  and  noxious  thing  with  reference  to  all  circumstances. 
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We  may  here  confine  ourselves  to  a  brief  discussion  of  the  following 
questions  : — 

1.  For  what  alleged  symptom  was  the  drug  in  question  administered  ? 
Why  was  the  particular  drug  chosen  ? 

Women  will  frequently  deceive  a  medical  man  with  regard  to  their 
symptoms  in  order  to  induce  him  to  administer  drugs,  which  they 
hope  may  have  the  desired  effect,  but  often  enough  an  abortionist 
will  wilfully  mis-state  symptoms  in  order  to  shield  himself.  Cross- 
examination  should  here  be  able  to  bring  out  the  motives.  A  man 
was,  for  instance,  accused  of  procuring  abortion  by  administering  oil 
of  savin. 

The  medicinal  dose,  as  an  emmenagogue,  on  the  authority  of  Christison,  is 
from  two  to  five  minims,  and  according  to  Pereira  from  two  to  six  drops.  The 
quantity  given  by  the  prisoner,  although  a  full  dose,  was  not,  therefore,  greater 
than  these  authorities  recommend  ;  and  his  criminality  appears  to  have  rested 
not  so  much  on  the  dose  given,  as  on  the  question  whether  he  knew  or,  as  a 
medical  man,  had  reason  to  suspect  that  the  female  for  whom  he  prescribed  it  was 
pregnant.  No  medical  authority  would  recommend  oil  of  savin  in  full  doses 
for  pregnant  women  ;  and  with  regard  to  the  existence  or  non-existence  of 
pregnancy  in  a  special  case,  medical  men  are  reasonably  presumed  to  have  better 
means  of  satisfying  themselves  than  non-professional  persons.  The  prisoner’s 
innocence,  therefore,  rested  on  the  presumption  that  he  implicitly  believed  what 
the  prosecutrix  told  him  regarding  her  condition — that  he  had  no  reason  to 
suspect  her  pregnancy,  and  therefore  did  not  hesitate  to  select  and  prescribe  a 
medicine  which  certainly  has  an  evil  reputation,  and  is  rarely  used  by  medical 
practitioners.  According  to  the  evidence  of  the  prosecutrix,  she  informed  the 
prisoner  that  she  had  disease  of  the  heart  and  liver,  and  that  nothing  more  was 
the  matter  with  her.  There  can,  it  appeared  to  the  author,  be  no  doubt  that 
the  oil  was  administered  with  a  guilty  intention.  Every  qualified  practitioner, 
acting  bond  fide,  would  undoubtedly  satisfy  himself  that  a  young  woman  whose 
menses  were  obstructed  was  not  pregnant  before  he  prescribed  full  doses  of  this 
oil  three  times  a  day,  or  he  would  fairly  lay  himself  open  to  a  suspicion  of  crimin¬ 
ality.  If  pregnancy — a  frequent  cause  of  obstructed  menstruation — were  only 
suspected,  this  would  be  sufficient  to  deter  a  practitioner  of  common  prudence 
from  prescribing,  in  any  dose,  a  drug  which  may  exert  a  serious  action  on  the 
uterine  system  (Med.  Times  and  Oaz.,  1852,  1,  p.  104). 

2.  Is  the  alleged  drug  known  or  reputed  to  have  any  specific  and  direct 
action  on  the  uterus  ? 

Attention  must  be  drawn  to  the  distinction  between  known  and 
reputed — the  former  refers  to  decent  medical  works,  the  latter  to  hear¬ 
say  amongst  the  ignorant  laity.  The  Lancet  ( l.c .),  with  reference  to 
those  we  have  mentioned  above,  sums  the  position  up  as  follows  : — 

“  Conclusions  as  to  Emmenagogues. — There  can  be  no  doubt  that 
some  drugs  possess  an  emmenagogic  action,  but  exact  evidence  as  to 
this  is  wanting  in  the  great  majority  of  drugs  with  such  a  reputation. 
Amongst  the  most  efficient  are  potassium  permanganate,  manganese 
dioxide,  caulophyllin,  pulsatilla,  aloes,  either  alone  or  combined 
with  iron.  Abortion  has  followed  the  use  of  cantharides,  caulo¬ 
phyllin,  cimicifuga  racemosa  (?),  potassium  permanganate,  senega, 
and  pennyroyal  (?).  It  is  quite  possible  that  any  one  of  these 
drugs  in  large  doses  might  cause  abortion  in  a  person  predis^ 
posed  to  it,  but  there  is  no  evidence  to  show  that,  except  in  excessive 
doses,  they  will  cause  abortion  in  a  healthy  woman:  Of  the  indirect 
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emmenagogues  only  the  powerful  purgatives  are  likely  to  produce 
abortion,  and  that  through  causing  congestion  of  the  pelvic  organs  and 
possibly  from  the  causation  of  minute  haemorrhages  in  the  mucous 
membrane  of  the  uterus  owing  to  the  straining  which  they  cause.” 

To  these  we  must  from  evidence  add  at  any  rate  lead  and  phos¬ 
phorus,  ergot,  rue,  and  savin. 

3.  Is  it  known  to  have  'produced  abortion  ? 

This  must  be  answered  in  the  affirmative  of  all  the  drugs  we  have 
been  considering,  or,  rather,  perhaps  it  is  more  correct  to  say  that 
abortion  has  been  known  to  follow  after  their  administration. 

4.  In  what  doses  and  with  what  frequency  was  it  administered  ? 

Savin,  ergot,  and  rue  are  irritant  ;  and  they  become  noxious  when 

given  in  large  doses,  or  in  small  doses  frequently  repeated.  Aloes  and 
castor-oil  are  innocent  when  taken  in  small  doses  ;  but  they  acquire 
noxious  or  injurious  properties  when  administered  frequently,  or  in 
large  quantity,  to  a  pregnant  woman.  The  small  quantity  of  the 
substance  taken  at  once  does  not  affect  the  question,  provided  the 
dose  be  frequently  repeated. 

In  one  case  (Exeter  Wint.  Ass.,  1844),  two  powders,  weighing  each  one 
drachm,  were  prescribed  by  the  prisoner  ;  one  consisted  of  colocynth,  the  other 
of  gamboge,  and  with  them  was  half  an  ounce  of  a  liquid  (balsam  of  copaiba). 
They  were  to  be  mixed  together,  and  a  fourth  part  to  be  taken  four  mornings 
following. 

Reynolds  said,  in  answer  to  the  question  whether  such  a  mixture 
was  noxious  or  injurious,  that  each  dose  would  be  an  active  purgative, 
and  might  thereby  tend  to  produce  abortion.  One  dose  would  not  be 
productive  of  mischief  in  a  healthy  country  woman,  but  its  frequent 
repetition  might  lead  to  serious  consequences  in  a  pregnant  woman. 

A  few  years  ago  the  editor  was  called  upon  to  give  evidence  under 
the  following  circumstances  :  A  man  had  given  a  pregnant  woman 
twenty  drops  of  Tinct.  Eerri  Perchlor.  three  times  a  day.  Of  course 
such  a  drug  in  such  doses  were  perfectly  harmless,  though  other 
evidence  threw  great  suspicion  on  the  intent  of  the  prisoner,  who 
was,  however,  acquitted. 

Hence  when  purgatives,  or  indeed  any  drug,  is  known  to  have 
been  administered  to  a  woman  in  excessive  doses  or  with  excessive 
frequency,  one  must  ask  the  question  why  ? 

5.  Is  the  drug  in  question  commonly  recognised  as  an  active  poison  ? 

This  obviously  raises  the  further  question,  If  so,  why  was  it 

administered  at  all  ?  Lead,  savin,  rue,  phosphorus  wrould  naturally 
come  under  this  head.  In  R.  v.  Whisker  (Norwich  Lent  Ass.,  1846), 
it  was  proved  that  the  prisoner  had  caused  to  be  taken  by  the  prosecu¬ 
trix  a  quantity  of  white  hellebore ,  in  powder,  for  the  purpose  of  pro¬ 
curing  abortion.  One  medical  witness  said  he  considered  hellebore 
to  be  noxious  to  the  system,  but  he  knew  of  no  case  in  which  it  had 
produced  death  ;  and  under  these  circumstances  he  did  not  consider 
himself  justified  in  calling  it  a  poison.  Another  medical  witness 
stated,  in  his  opinion,  it  belonged  to  the  class  of  poisons.  The  judge, 
in  summing  up,  told  the  jury  that  that  was  to  be  regarded  as  a  poisonous 
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drug  which,  in  common  parlance,  was  generally  understood  and  taken 
to  be  such  ;  and  he  thought  the  medical  evidence  sufficiently  strong  to 
bring  hellebore  within  the  meaning  of  the  statute.  The  jury  found 
the  prisoner  guilty,  alleging  that  in  their  belief  white  hellebore  was  a 
poison.  The  only  circumstances  calling  for  remark  in  this  case  is,  that 
any  doubt  should  have  been  entertained  by  a  medical  practitioner 
respecting  the  poisonous  properties  of  white  hellebore.  It  is  a  power¬ 
ful  vegetable  irritant,  and  has  caused  death  in  several  instances  ;  yet 
on  this  occasion  it  appears  to  have  been  admitted  to  be  noxious, 
but  not  poisonous. 

It  must,  however,  never  be  forgotten,  with  reference  to  this 
crime,  that  whether  the  drug  would  or  would  not,  whether  it  did  or 
did  not,  have  the  intended  effect,  and  whether  the  woman  is  injured 
or  not — all  these  are  quite  immaterial  if  only  the  motive  can  be  reason¬ 
ably  proved  to  the  satisfaction  of  the  jury. 

For  the  following  case  in  point  the  editor  is  indebted  to  D.  Cotes- 
Preedy : — 

“  At  Staffs  Ass.,  November,  1909,  before  Jelf,  J.,  R.  v.  Simpson.  Prisoner 
was  convicted  under  sect.  59  of  the  Offences  against  the  Person  Act,  1861  (24  &  25 
Viet.  c.  100),  for  causing  to  be  sent  to  a  girl,  whom  he  had  seduced,  a  box  contain¬ 
ing  132  pills  (Pilula  Aloes  et  Ferri,  B.P.)  with  directions  to  take  between  20  and 
30  a  day.  Sentence  :  six  months’  hard  labour.” 

It  was  submitted  to  jury  that  they  could  convict  if  they  believed  that  the 
pills,  though  harmless  in  themselves,  were  sent  with  the  intention  that  the 
girl  should  produce  a  miscarriage  which  the  medical  men  said  was  possible. 
Jelf,  J.,  directed  the  jury  in  the  same  way. 

“  To  sum  up,  no  single  drug  in  ordinary  doses  can  be  said  to  be  a 
certain  abortifacient.  Some  drugs,  such  as  cathartics,  from  their 
action  upon  neighbouring  organs,  may  produce  abortion.  Other 
drugs,  such  as  cantharides  and  savin,  only  produce  abortion  when  given 
in  poisonous  doses  and  by  producing  poisonous  symptoms.  Others, 
such  as  ergot,  undoubtedly  act  upon  the  uterus,  and  if  taken  in  a 
number  of  cases  will  no  doubt  in  a  few  set  up  uterine  contractions 
and  so  induce  abortion.  The  majority  of  so-called  abortifacients  are 
therefore  uncertain  in  their  action,  and  their  exact  modus  operandi 
has  yet  to  be  worked  out.  It  may  be  said,  however,  that  any  preg¬ 
nant  woman  taking  a  reputed  emmenagogic  or  ecbolic  drug  in  large 
or  even  at  times  in  normal  doses  runs  a  risk  of  producing  abortion, 
especially  if  she  has  had  previous  miscarriages.  It  is  nevertheless 
impossible  to  say  that  any  given  drug  in  any  given  dose  will  produce 
abortion  with  certainty,  and  therefore  the  production  of  legitimate 
abortion  by  means  of  d^ugs  is  never  practised  at  the  present  day.” 

Far  otherwise  is  it  with  abortion-mongers,  who  fatten  on  the 
credulity  and  folly  of  women. 

In  the  series  of  articles  which  we  have  utilised  so  largely  the  Lancet 
gives  many  analyses  of  the  pills  and  potions  received  from  these  crea¬ 
tures.  To  repeat  most  of  them  would  be  waste  of  time,  but  the  follow¬ 
ing  account  of  B.  v.  Bedford  may  serve  as  an  example. 

R.  y.  Bedford. — About  the  end  of  October,  1897,  Superintendent  Barry  wrote 
a  letter  to  the  defendant  representing  himself  to  be  “  Mrs.  E.  A.  Y.,”  a  woman 
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two  months  advanced  in  pregnancy,  with  the  suggestion  that  the  defendant 
should  supply  something  to  procure  abortion,  and  on  the  18th  November  he 
received  in  reply  a  cigar-box  containing  an  8-oz.  bottle  of  medicine  and  a  box 
of  twenty-four  pills  and  a  letter  instructing  “  E.  A.  Y.”  to  take  “  two  table¬ 
spoonfuls  of  the  medicine  night  and  morning,”  and  that  “  the  bottle  will  require 
a  good  shaking  before  taking  it,”  and  “  you  must  take  three  pills  with  each 
dose  of  medicine.” 

The  following  table  shows  the  result  of  Mr.  Orsman’s  analysis  of  the  medicine 
and  pills  : — 


Total 
quantity 
found 
in  8-oz. 
bottle  by 
Mr. 

Orsman. 

Quantity 
in  each 
dose  of 
medicine. 

Quantity 
found  in  each 
pill. 

Quantity 
in  each  dose  of 
pills. 

Total  at  one 
time  for 

4  days, 
night  and 
morning. 

Colocynth  . 
Aloes  . 
Ergot 
(really 
Ergo  tin) 

Borax  . 
Savin  . 
Sulphate  of 
Iron  . 

Hellebore  . 

67  grs. 
90  grs. 

77  grs. 

5  grs. 

81  grs. 
11  grs.  / 

< 

\ 

H  grs. 
%  of  a 
grain 

Extractive  / 

matter  con¬ 
taining  both] 
aloes  and 
ergot,  1-7 
grains 

•21  grain 

•96  grain 

1-2  grains 

Extractive  \  5-2 
matter  con 

probably 
about  5-1  ^ 
grains  2-5 

/grs. 

•63  grain,  about 

3  grains  about 

3  grains,  about 

81  grains 
13-5  grs., 
about 

2-5  grs. 

about 

9|  grains 
1-23  grs., 
about 

3  grains, 
about 

3  grains, 
about 

On  Friday,  the  19th  day  of  November,  Superintendent  Barry  sent  a  woman 
named  Alice  Brear  to  defendant’s.  Alice  Brear  represented  herself  to  have 
missed  her  courses  for  about  nine  weeks,  and  said  she  did  not  want  to  be  bothered 
with  any  more  children.  The  defendant  supplied  her  with  an  8-oz.  bottle  of 
medicine  and  a  box  of  pills,  and  also  a  powder.  The  result  of  Mr.  Orsman’s 
analysis  of  these  three  things,  and  of  the  instructions  given  by  the  defendant, 
would  be  as  follows  : — 


Total 
quantity 
found 
in  8-oz. 
bottle  by 
Mr. 

Orsman. 

Quantity 
in  each 
dose  of 
medicine. 

Quantity 
found  in  each 
pill. 

Quantity 
in  each  dose  of 
pills. 

Total  at  one 
time. 

Aloes  . 

90  grs. 

11  grs. 

( 

Extractive 

/ 

Extracted  \ 

1-7 

12-7  grs. 

Ergot 

matter  con- 

matter, 

grs. 

(really 

taining  both 

3-4  grs., 

Ergo  tin) 

aloes  an  d^ 

probably 

r 

ergot,  1*7 

contain- 

1-7 

1-7  grs. 

\ 

grains 

\ 

ing  ) 

grs. 

Borax  . 

77  grs 

9-5  grs. 

- — - 

— - 

9-5  grs. 

Oil  of  Savin 

5  grs. 

•6  gr. 

•21  grain 

•41  grain 

1-1  grs. 

Sulphate  of 

Iron 

• — 

■ — 

•96  grain 

2  grains 

2  grs. 

Hellebore  (?) 

' 

■ 

1-2  grains 

2-4  grains 

2-4  grs. 
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That  is,  on  Friday  night,  the  19th,  she  would  take  the  quantities  mentioned 
in  the  last  column  ;  on  Saturday  morning,  the  20th,  she  would  take  similar 
quantities  ;  on  Sunday,  the  21st,  she  would  take  similar  quantities  three  times 
during  the  day  ;  on  Monday  morning  she  would  take  similar  quantities  three 
times  during  the  day  ;  and  she  would  then  take  the  powder  at  two  equal  doses. 
The  powder  consisted  of  58  grains  of  colocynth. 

On  the  1st  December  Superintendent  Barry  sent  a  woman  named  Alice 
Hockin  to  the  defendant’s.  Hockin  informed  the  defendant  that  she  had  missed 
her  courses  for  seven  weeks.  The  defendant  gave  her  a  bottle  of  medicine  and  a 
box  of  pills,  and  instructed  her  to  take  two  pills  and  two  tablespoonfuls  of  the 
medicine  at  the  same  time  twice  a  day.  The  result  of  Mr.  Orsman’s  analysis 
will  be  seen  in  the  following  table  : — 


Colocynth  . 
Aloes  . 
Ergot 
(really 
Ergotin) 

Borax  . 

Oil  of  Savin 
Sulphate  of 
Iron 

Hellebore  ( ? ) 


Superintendent  Barry  subsequently  ascertained  that  the  pills  were  supplied  by 
a  Liverpool  firm  (Sumner  &  Co.,  of  Lord  Street,  wholesale  chemists),  and  they 
informed  him  that  Mr.  Orsman’s  analysis  was  practically  correct,  and  the  pills 
were  what  were  known  in  the  trade  as  an  emmenagogue. 

The  analyst  was  Mr.  William  James  Orsman*,  the  Wigan  county  borough  public 
analyst. 

The  defendant  advertised  herself  as  Madame  Bedford,  female  specialist  and 
medical  herbalist.  The  jury  found  her  guilty  of  supplying  noxious  things,  etc., 
with  intent,  etc.,  and  she  was  sentenced  to  six  months’  imprisonment  with  hard 
labour  on  6th  January,  1898. 

The  following,  taken  from  the  Lancet  (1,  1899,  p.  588),  is  a  dreadful 
commentary  on  the  ways  of  these  gentry,  and  shows  incidentally  the 
difficulty  of  deciding  as  to  whether  abortion  had  been  criminally 
induced  or  not  : — 

At  the  Hackney  Coroner’s  Court  on  Monday  last  Dr.  Wynn  Westcott  held  an 
inquiry  respecting  the  death  of  an  unfortunate  woman  who  died  from  haemorrhage 
consequent  on  abortion.  Evidence  was  given  that  the  deceased  had  attempted 
to  obtain  medicine  for  certain  purposes  from  Madame  Frain.  The  jury 
returned  a  verdict  to  the  effect  that  “  the  deceased’s  death  was  due  to  syncope, 
the  result  of  haemorrhage,  consequent  on  abortion,  for  which  no  cause  has  been 
proved,  and  the  jurors,  having  heard  the  evidence  as  to  the  manner  and 
conduct  of  the  business  called  that  of  ‘  Madame  Frain,’  are  of  opinion  that  the 
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quantity 
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in  8-oz. 
bottle  by 
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Orsman. 


67  grs. 
90  grs. 


77  grs 
5  grs. 


Quantity 
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11  grs. 
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— 
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•21  grain 

•41  grain 

•96  grain 

2  grains 

1-2  grains 

24  grains 

Quantity 
in  each  dose  of 
pills. 


1-7 
grs., 
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1-7 
grs., 
about 
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time  for 
4  days, 
night  and 
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8$  grs. 
12*7  grs. 
about 
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about 

9-5  grs. 
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business  is  either  fraudulent  or  felonious.”  The  coroner  said  that  “Madame 
Frain’s  ”  business  had  at  one  time  a  most  evil  reputation,  and  the  Lancet  had 
designated  the  advertisements  issued  by  the  firm  as  “disgusting.”  No  steps 
had  been  taken  by  the  proprietors  to  disprove  the  insinuation,  so  he  concluded 
that  they  did  not  wish  the  truth  or  otherwise  of  the  Lancet's  statement 
investigated. 

FEIGNED  ABORTION 

For  various  motives,  into  the  consideration  of  which  it  is  unneces¬ 
sary  to  enter,  a  woman  may  charge  another  person  with  having 
attempted  or3  p^yetrated  the  crime  of  abortion.  Such  a  charge  is 
not  common, '^’DEtase,  if  untrue,  its  falsity  may  he  easily  demonstrated. 
A  young  womt^f,  admitted  into  Guy’s  Hospital  in  1846,  charged  a 
policeman  (who,  according  to  her  statement,  had  had  forcible  inter¬ 
course  with  her)  having  given  her  some  substance  to  produce  abortion 
and  having  subsequently  effected  this  mechanically.  She  was  not 
examined  until  nearly  two  months  after  the  alleged  perpetration  of  the 
crime,  when  Lever  found  that  there  was  no  reason  to  believe  that 
she  had  ever  been  pregnant.  This  was  a  case  of  feigned  abortion. 
When  charges  of  this  serious  kind  are  brought  forward  they  are  always 
open  to  the  greatest  suspicion  unless  made  immediately  after  the 
alleged  attempt,  as  it  is  then  only  that  an  examination  can  determine 
whether  they  are  true  or  false.  If  so  long  delayed  as  in  this  instance 
without  any  satisfactory  reason,  the  assumption  is  that  they  are  false. 

ABORTION  OF  MONSTERS,  MOLES,  AND  IN  EXTRA- 

UTERINE  FCETATION 

The  law  uses  the  term  miscarriage,  a  popular  word,  and  it  intends 
thereby  to  mean  the  contents  of  a  gravid  uterus,  whether  such  con¬ 
tents  be  well  or  ill  formed,  living  or  dead,  moles,  or  any  other  result  of 
conception  ;  the  thing  is  the  intent  with  which  an  operation  was  done 
or  a  drug  given. 

Again,  a  person  would  be  equally  amenable  for  the  attempt  whether 
the  foetus  was  in  the  uterus  or  in  the  Fallopian  tube.  For  the  case 
of  attempting  to  procure  abortion  in  extra-uterine  foetation  see  “  Obst. 
Trans.,”  vol.  5,  p.  154.  The  symptoms  of  extra-uterine  pregnancy, 
especially  of  the  tubal  kind,  are  similar  to  those  of  ordinary  preg¬ 
nancy,  and  are  not  to  be  distinguished  from  them  in  the  early  stages. 
In  an  advanced  stage  the  case  is  different ;  the  symptoms  are  wholly 
unlike  those  of  pregnancy,  and  may  wrongly  give  rise  to  the  suspicion 
that  the  woman  has  died  from  criminal  interference. 

A  young  lady,  supposed  to  be  some  months  advanced  in  pregnancy,  died 
very  suddenly  soon  after  taking  some  medicine  prescribed  for  her  by  a  physician. 
She  had  enjoyed  excellent  health,  with  the  exception  of  being  occasionally  subject 
to  slight  abdominal  pains  threatening  abortion,  and  to  relieve  these  pains  a 
physician  was  consulted.  It  seems  that  she  had  aborted  on  a  previous  occasion. 
She  was  found  to  be  in  a  state  of  great  depression,  but  not  suffering  at  the  time 
from  any  dangerous  symptoms.  The  physician  had  prescribed  a  sedative 
medicine,  of  which  the  patient  had  taken  only  three  doses  when  she  fell  into  a 
deep  sleep,  and  in  this  state  she  died,  the  symptoms  of  depression  not  having 
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been  relieved.  The  family  attributed  her  death  to  some  mistake  in  the  prepara¬ 
tion  of  the  medicine.  The  tribunal  before  which  the  charge  of  poisoning  was 
laid  directed  an  inspection  of  the  body.  The  result  was  that  a  quantity  of 
blood  was  found  effused  in  the  lower  part  of  the  abdomen.  This  had  obviously 
arisen  from  the  rupture  of  a  tumour,  containing  an  embryo  of  which  the  remains 
were  found  in  the  midst  of  the  clots  of  blood  in  the  pelvis.  It  appeared  to  be 
of  only  a  few  weeks’  development.  The  body  had  been  contained  in  a  cyst 
external  to  the  uterus,  which  had  suddenly  given  way,  and  had  thus  led  to  fatal 
haemorrhage. 

It  was  the  suddenness  of  death  soon  after  taking  medicine,  without 
any  preceding  symptoms  of  illness  or  any  other  is  cause  except 

the  medicine  to  account  for  her  condition,  that  gave  —  e  to  the  inquiry. 
An  excellent  illustration  of  what  a  post-mortem  may  do. 
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SUB-SECTION  I. — NATURAL  BIRTH  AND  MEDICO-LEGAL 
QUESTIONS  CONNECTED  THEREWITH 

1.  THE  LEGAL  POSITION  OF  THE ' UNBORN  CHILD  “  EN  VENTRE  SA  M&RE.” 

2.  BIRTH  INDEPENDENT  OF  WHETHER  ALIVE  OR  DEAD. 
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PLURAL  BIRTHS. 

4.  LIVE  BIRTH. 

EVIDENCE  FROM  MUSCULAR  MOVEMENTS. 

WARMTH  AND  RIGOR  MORTIS. 

CBYING. 

RESPIRATION  I  HAS  THIS  CHILD  BREATHED  ? 

CHANGE  IN  SHAPE  OF  CHEST. 

POSITION  OF  DIAPHRAGM. 

„  THE  LUNGS. 

„  „  STOMACH  AND  BOWELS. 

CIRCULATION. 

CONTENTS  OF  ALIMENTARY  CANAL. 

THE  MODE  OF  BIRTH. 

THE  UMBILICAL  CORD. 
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THE  UNBORN  CHILD 

So  long  as  the  infant  remains  in  the  womb  it  is  said  in  law  to  be 
en  ventre  sa  mere  :  but  it  is  legally  supposed  to  be  bom  for  many 
purposes  (Blaqkstone’s  Comm.).  A  child  in  the  womb*may  have  a 
legacy  or  an  estate  made  over  to  it ;  it  may  have  a  guardian  assigned 
to  it ;  but  none  of  these  conditions  can  take  effect  unless  the  child 
is  born  alive.  So  the  foetus  may  be  made  an  executor  ;  but  it  is 
very  judiciously  provided  that  an  infant  cannot  act  as  such  until  it  has 
attained  the  age  of  seventeen  years.  The  Roman  and  English  systems 
of  law  apply  the  same  term  ( venter )  to  the  unborn  child ;  when  born 
dead  it  is  called  abortus ,  abortion  ;  when  alive,  partus  infans ,  infant. 
In  1871,  the  following  case  affecting  the  venter  came  before  the  Court 
of  Admiralty. 

Noyes  v.  s.s.  Eleutheria. — A  ship  was  damaged,  in  collision  with  another, 
called  the  Eleutheria ,  and  a  man  named  Noyes,  one  of  the  crew  of  the  damaged 
ship,  was  killed.  The  widow  claimed  of  the  proprietors  of  the  Eleutheria,  damages 
in  respect  of  a  child  with  which  she  was  then  pregnant.  Sir  R.  Phillimore  held 
that  the  child  was  entitled  to  recover  for  the  loss  sustained  of  its  father,  although 
the  damages  could  not  be  assessed  until  the  child  was  born. 
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The  maxim  of  English  law  derived  from  the  Roman  law  is  that 
a  child  en  ventre  sa  mere  is  to  be  considered  as  actually  born  if  any 
question  arises  for  its  benefit.  The  ruling  was  confirmed  by  Lord 
Westbury  in  Blasson  v.  Blasscn,  but  this  fiction  is  applicable  only  for 
enabling  such  child  to  take  a  benefit  to  which  it  would  have  been 
entitled  if  actually  born.  In  the  case  decided  by  Phillimore  the 
action  of  the  court  was  suspended  until  the  child  was  born,  as  if  still¬ 
born  there  would  be  an  end  to  any  claim  {Med.  Times  and  Gaz., 
1871,  2,  p.  146). 

It  is  questions  of  this  sort  that  call  legally  for  the  determination  of 
the  existence  of  pregnancy  in  any  woman  claiming  damages.  A  similar 
idea  of  the  possibility  of  children  being  born  is  at  the  bottom  of  the 
fact  that  wills  made  before  marriage  are  invalidated  by  a  subsequent 
marriage  unless  certain  formalities  are  gone. through. 

The  medical  interest  only  lies  in  the  establishment  of  pregnancy 
(Sub-section  C)  subsequently  in  the  nature  (sex,  shape,  etc.)  of  the 
products  of  conceptions  {vide  infra). 

In  June,  1904,  a  curious  decision  was  left  to  the  judge  of  the  Blackburn 
County  Court,  viz.,  to  apportion  the  sum  of  money  awarded  to  the  family  of  an 
employe  who  had  been  killed  on  the  railway.  The  recipients  were  a  widow 
and  two  children.  But  a  third  child  was  expected,  and  the  question  at  issue 
was  as  to  whether  the  posthumous  offspring  would  be  entitled  to  share  in  the 
amount.  In  the  absence  of  any  specific  provision  for  meeting  such  a  situation, 
the  learned  Judge  wisely  resolved  to  postpone  the  apportionment  and  to  give 
the  widow  leave  to  apply  again.  In  due  course,  it  might  be  found  that  there 
were  four  or  even  five  children  to  be  provided  for. 

BIRTH  ALIVE  OR  DEAD 

The  law  of  England  has  not  defined  the  meaning  of  the  term 
“birth”  in  reference  to  either  criminal  or  civil  jurisprudence,  but 
if  we  are  to  be  guided  by  the  numerous  decisions  which  have  been 
made  on  trials  for  infanticide,  it  must  be  regarded  as  signifying  “  the 
entire  delivery  of  a  child,”  with  or  without  its  separation  from  the 
body  of  the  mother.  (See  “  Infanticide  ”  ;  also  Chitty,  “  Med. 
Jurispr.,”  4T2.) 

Some  have  considered  that  'partial  birth,  provided  a  child  is 
living,  should  suffice  to  confer  the  same  rights  on  the  offspring  as  the 
proof  of  entire  birth.  The  following  case  has  been  adduced  by  Locock 
in  support  of  this  view,,  although  the  question  here  was  rather  in 
reference  to  the  actual  date  of  birth  than  to  the  acquisition  of  civil 
rights  therefrom  :  the  principle  is,  however,  the  same. 

On  a  Saturday  evening  a  lady  was  taken  in  labour  with  her  first  child.  The 
head  and  one  arm  were  born  two  or  three  minutes  before  a  neighbouring  clock 
struck  twelve.  There  was  a  cessation  of  pain  for  several  minutes,  during 
which  time  the  child  cried  and  breathed  freely.  The  rest  of  the  body  was 
not  expelled  until  full  five  minutes  after  the  same  clock  had  struck  twelve. 
Was  the  child  born  on  the  Saturday  or  the  Sunday  ? 

Certainly  the  birth  was  not  completed  until  the  Sunday  :  the  child 
was  still  partly  within  the  body  of  the  mother — the  circulation  was 
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still  kept  up  through  the  umbilical  vessels  :  “  but,”  continues  Locock, 
“  I  gave  my  opinion  that  the  child  was  born  on  the  Saturday.  I 
considered  that  the  child  had  then  commenced  an  independent 
existence.  The  foetal  life  had  then  to  all  intents  and  purposes 
ceased  ;  and  breathing — a  function  incompatible  with  the  condition 
of  a  foetus — had  commenced.  The  navel-string  will,  it  is  true,  go 
on  pulsating  for  many  minutes  after  an  infant  has  been  brought 
completely  into  the  world,  crying  and  kicking,  unless  it  be  compressed 
artificially  ;  and  yet  no  one  will  say  that  a  child  in  such  a  case  is  not 
born  until  we  choose  to  take  the  trouble  to  tie  the  navel-string.  The 
child  would  not  have  been  damaged  if  it  had  remained  for  hours  or 
even  days  with  merely  its  head  and  arms  extruded  ;  it  could  have 
been  fed  in  this  situation  ”  ( Med  Gaz.,  vol.  12,  p.  636).  However 

reasonable,  medically  speaking,  this  view  may  appear,  a  medical 
jurist  shall  shape  his  evidence  according  to  what  the  law  demands. 
It  is  elsewhere  stated  (“  Infanticide,”  post)  that  our  judges  have  dis¬ 
tinctly  laid  down  the  law  that  no  child  can  be  considered  to  be  legally 
born  until  the  whole  of  its  body  has  come  entirely  into  the  world. 
This  is  in  relation  to  criminal  jurisprudence,  in  which  case,  if  in  any, 
the  rule  should  be  relaxed,  because  its  relaxation  would  tend  to  punish 
the  wilful  destruction  of  living  infants  partially  born.  The  child 
could  not,  therefore,  have  been  born  on  the  Saturday,  because  the 
law  does  not  regard  partial  birth  as  entire  birth  ;  and  respiration 
and  birth  are  not  synonymous  terms.  Supposing  this  child  to  have 
died  before  its  body  was  entirely  extruded,  it  could  not  be  said,  even 
medically,  that  it  was  born  alive  ;  and  certainly  it  could  not  be  con¬ 
sidered,  according  to  the  present  state  of  the  law,  to  have  acquired 
the  rights  of  a  child  born  living.  The  reasonableness  of  the  opinion 
that  partial  birth  should  suffice  for  all  the  legal  purposes  of  entire 
birth  is  a  distinct  question,  and  one  over  which  a  medical  witness  has 
no  sort  of  control.  Whatever  apparent  injustice  may  be  done  by 
adhering  to  this  rule  in  respect  to  the  civil  rights  of  persons,  there  is 
no  doubt  that  the  evil  is  really  of  great  magnitude  in  relation  to 
criminal  jurisprudence  ;  for  it  would  appear  that  the  destruction 
of  partially  born  children,  although  alive  and  healthy,  is  not,  legally 
speaking,  murder. 

On  the  other  hand,  some  difficulty  might  arise  in  civil  cases  if  the 
bare  extrusion  of  a  part  of  the  body  sufficed  for  all  the  legal  purposes 
of  entire  birth.  It  might  become  a  casuistical  question  as  to  how 
much  of  a  child’s  body  should  be  in  the  world  in  order  to  constitute 
legal  birth ;  for  there  is  no  reason  why,  in  a  medical  view,  the  extrusion 
of  the  head  and  shoulders  should  constitute  birth  any  more  than  the 
extrusion  of  a  hand  or  a  foot.  If  it  be  said  that  the  act  of  breathing 
should  be  combined  with  a  partial  extrusion  of  the  body,  this  would 
be  unjust ;  because  the  child  is  alive — its  heart  is  evidently  pulsating, 
and  its  blood  circulating,  as  freely  before  the  act  of  breathing  as 
afterwards.  Besides,  it  is  admitted  that  children  may  be  born  alive, 
and  live  for  some  time,  without  breathing  ( vide  “Infanticide”); 
and  this  want  of  respiration  is  no  objection  to  these  children  being 


184 


BIRTH  ALIVE  OP  DEAD 


considered  living  in  law.  In  cases  referred  to  hereafter,  children 
were  legally  pronounced  to  have  been  born  alive,  although  they  had 
certainly  not  breathed  ;  and  that  a  child  may  manifest  lit e  for  a  certain 
time  without  leaving  in  the  lungs  any  evidence  of  breathing  is  clear 
from  numerous  reported  instances  (see  “  Atelectasis,”  “Infanticide”). 
If,  then,  proof  of  breathing  is  not  demanded  in  cases  of  entire,  it  could 
scarcely  be  required  in  cases  of  partial  birth. 

It  is  now  a  definitely  accepted  principle  in  all  legal  proceedings 
that  birth  must  be  defined  as  the  “  complete  extrusion  of  the  products 
of  conception  outside  the  maternal  genital  passage,  so  that  no  part 
of  them  lies  even  within  the  vulval  outlet.” 

Of  birth  in  general  apart  from  the  question  of  whether  the  child 
be  alive  or  dead  there  are  one  or  two  points  to  be  considered  : 

(a)  The  sex  of  the  child. 

( b )  The  actual  time. 

(c)  Caesarean  section. 

(a)  The  sex  of  a  child  must  be  noted  carefully  ( vide  Vol.  I.,  pp. 
178  et  seq.,  for  a  full  discussion  of  sex).  The  Registrar-General’s  clerk 
states  that  pseud-hermaphrodites  are  classed  as  males  ;  should  they 
turn  out  later  to  be  females,  they  must  make  a  statutory  declaration 
to  that  effect ;  of  such  cases  about  three  occur  yearly.  There  are 
no  special  rules  for  dealing  with  double  monsters  (S.  B.  Atkinson, 
Lancet,  2,  1904). 

( b )  Date  of  Birth  . — Medical  evidence  has  occasionally  been 
demanded  in  courts  of  law  respecting  the  actual  date  of  birth  of  indi¬ 
viduals,  in  cases  in  which  a  period  of  a  few  days,  hours,  or  even  minutes 
was  required  to  prove  the  attainment  of  majority,  meaning  thereby 
a  legal  responsibility  for  the  performance  of  civil  contracts  into  which 
the  parties  have  entered,  either  knowingly  or  ignorantly,  when  minors. 
Some  cases  of  this  kind  have  been  decided  by  the  evidence  of  the 
accoucheur  himself  ;  others,  when  the  accoucheur  was  dead,  by  the 
production  of  his  case-books  ;  and  the  strictness  and  punctuality  of  . 
some  medical  practitioners,  in  making  written  memoranda  of  cases 
attended  by  them,  have  in  more  than  one  instance  led  to  a  satisfactory 
settlement  of  such  suits  ;  this  point  has  been  already  noticed  under 
“Age”  ( vide  Vol.  I.).  The  proof  of  the  exact  date  of  birth  is 
also  of  considerable  importance  in  certain  cases  of  contested  legi¬ 
timacy.  Here  it  is  not  so  much  a  question  of  hours  and  minutes  as 
of  days  and  weeks.  The  matter  has  been  fully  considered  under 
the  head  of  “  Legitimacy  ”  ( q.v .). 

(c)  Is  Caesarean  Section  Birth  ? — Among  the  Romans  it  was  decreed 
by  Numa  that  no  pregnant  woman  should  be  buried  until  the  foetus 
had  been  removed  by  Caesarean  section  :  and  the  Italian  laws  also 
made  this  operation  necessary.  In  1491  the  first  authentic  case  is 
recorded  of  the  operation  being  performed  on  a  living  woman.  The 
Caesarean  operation  has  until  recently  rarely  been  performed  in  Eng¬ 
land,  except  when  a  woman  was  actually  dying  or  dead.  Goodman 
performed  this  operation  successfully  on  a  woman  in  November,  1 845 . 
This  child  was  extracted  alive,  and  the  woman  perfectly  recovered 
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from  the  operation.  Of  late  years,  with  the  modern  improvements  in 
surgery,  the  operation  has  become  too  common  to  need  illustration, 
and  in  the  hands  of  a  careful  and  skilful  operator  is  considered  one  of 
the  safest  of  abdominal  operations  of  any  magnitude  and  severity. 
Cases  of  its  second  and  even  third  performance  are  not  rare  ( B.M.J . , 
1902).  The  husband  or  representative  of  the  parturient  woman  may 
object  to  the  performance  of  this  operation,  even  although  the  child 
may  be  living  in  the  womb,  and  there  may  be  a  reasonable  hope,  by 
an  immediate  operation,  of  extracting  it  alive.  Lever  met  on  two 
occasions  with  husbands  who  refused  to  allow  him  to  operate  on  the 
dead  body  of  the  wife.  No  medical  man  would  proceed  to  operate 
by  force,  or  against  the  will  of  the  husband  ;  at  the  same  time,  in 
refusing  his  permission,  the  husband  is  not  guilty  of  any  legal  offence. 

Important  legal  consequences  may  hereafter  ensue  from  a  more 
general  adoption  of  this  practice  in  England  in  respect  to  deformed 
women.  Thus,  supposing  in  any  case  a  child  were  removed  alive 
while  the  mother  was  living,  both  of  them  dying  shortly  afterwards — 
would  the  husband  become  a  tenant  by  courtesy  ?  The  law  says  that 
the  child  must  be  born  ;  and  some  lawyers  would  find  ground  for  argu¬ 
ing  whether  extraction  by  the  Caesarean  operation  should  be  regarded 
as  “legal  birth.’5  According  to  Fonblanque,  the  question  is  settled 
in  the  affirmative — a  child  extracted  is  a  child  born  (. Med .  Jur.,  vol.  1, 
p.  236).  Our  ancient  law  authorities  do  not  appear  to  have  contem¬ 
plated  that  such  an  operation  would  ever  be  undertaken  on  a  living 
woman.  The  words  of  Lord  Coke,  which  were  considered  to  express 
the  state  of  the  English  law,  are : — 

“  If  a  woman  seised  of  lands  in  fee  taketh  husband,  and  by  him  is  bigge  with 
child,  and  in  her  travell  dyeth,  and  the  child  is  ripped  out  of  her  body  alive, 
yet  shall  he  not  be  tenant  by  the  curtesie,  because  the  child  was  not  born  during 
the  marriage,  nor  in  the  life  of  the  wife,  but  in  the  meantime  her  land  descended.” 

This  old  view  is  to  be  found  in  modern  text-books  on  Real  Property, 
and  is  even  stated  in  Halsbury’s  “The  Laws  of  England”  (1912), 
vol.  24,  p.  186.  But  it  is  highly  probable  that  should  a  case  come 
before  the  courts  at  the  present  day  the  custom  would  be  held  to 
stand  provided  that  the  child  was  born  alive  and  its  mother  was  living 
at  the  time. 

The  editor  is  unable  to  find  any  recent  legal  decision  on  the  point, 
but  apparently  the  principles  of  the  lav/  are  simple  enough  ;  the  only 
observations  that  require  to  be  accurately  made  are  (1)  the  precise 
moment  when  the  child  was  extracted,  (2)  the  question  of  whether 
it  showed  signs  of  life  after  extraction  (“  Live  Birth,”  q.v.,  post),  and 
(3)  the  precise  moment  when  the  mother  died  if  she  did  so  die.  It  is 
possible  that  cases  may  arise  in  which  the  mother  may  die  under  the 
anaesthetic,  and  the  last  point  may  be  difficult  to  determine  and  even 
give  rise  to  differences  of  opinion  between  the  surgeon  and  the  anaesthe¬ 
tist,  but  no  rules  can  be  laid  down  for  such  cases — each  one  must  be 
determined  on  its  own  merits  by  the  facts  actually  observed  (vide 
“  Signs  of  Death,”  Vol.  I.). 
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As  regards  the  justifiability  of  the  operation  for  the  extraction  of  a 
child  that  cannot  by  any  other  means  be  delivered  alive  there  can  be  no 
question,  but  when  the  woman  and  the  husband  decline,  it  is  obviously 
not  justifiable,  though  the  obstetrician  must  naturally  place  before 
them  the  risks  of  the  alternative  methods  of  emptying  the  uterus. 
If  one  of  the  two  desires  it  and  the  other  objects,  a  very  delicate 
position  may  arise  upon  which  the  editor  can  only  offer  this  piece  of 
advice  :  the  woman  is  the  medical  man’s  patient  and  therefore  the 
person  whom  he  is  bound  to  assist  to  the  best  of  his  ability,  and  whose 
wishes  should  therefore,  within  reason,  be  first  acceded  to  ;  it  will  be 
noted  that  within  reason  almost  begs  the  whole  question,  but  the 
editor  does  not  think  it  wise  to  lay  down  the  law  more  strictly.  If  the 
woman  refused  to  have  the  operation  it  would  be  probably  regarded 
as  an  assault  if  the  surgeon  performed  it  at  the  direction  of  the  husband. 
For  a  case  of  Caesarean  section  by  a  midwife  and  comments  thereon 
vide  Lancet ,  1,  1901,  p.  1841. 

If  it  have  been  determined  that  the  operation  shall  be  done,  it  is 
quite  obvious  that  the  later,  up  to  full  time,  it  is  done  the  better  the 
chance  of  the  child  surviving,  and  unless  some  special  circumstances  on 
the  part  of  the  health  of  the  mother  demand  its  earlier  performance  it 
would  seem  natural  that  it  should  be  done  as  near  the  280th  day  as 
possible. 

It  is  very  uncertain  how  long  a  child  in  utero  may  live  after  the 
death  of  the  mother — it  has  been  stated  that  it  may  so  survive  some 
hours,  but  this  is  not  borne  out  by  common  experience,  and  all  are 
agreed  that  no  time  should  be  lost  if  a  living  child  be  desired.  Dr. 
Herman  informs  the  editor  that  the  longest  survival  he  can  find 
reported  is  twenty-three  minutes,  but  five  or  ten  minutes  is  more  usual. 
It  is  probable  that  in  most  cases  the  child  dies  as  soon  as  the  mother. 
For  further  reference  the  reader  may  consult  “  Obstetrics,”  by  J.  W. 
Williams,  or  Eden’s  “  Pract.  of  Midw.,”  1908. 

To  the  original  writers  on  Common  Law  (Coke,  Blackstone,  etc.) 
Csesarean  section  meant  only  post-mortem  (of  the  mother)  extraction. 

It  has  not  infrequently  happened  that  in  ordinary  parturition  a 
child  is  born  alive  (and  survives  to  adult  life)  after  the  death  of  the 
mother.  At  least  one  such  case  is  well  known  to  the  editor. 

For  a  case  of  Csesarean  section  in  which  the  evidence  of  eye-witnesses 
differed  from  that  of  experts  who  only  saw  the  dead  body  vide  the 
4th  edition  of  this  work,  Vol.  II.,  p.  223. 

Craniotomy. — This  means  that  it  is  necessary  to  destroy  the  child 
to  effect  delivery,  which  otherwise  could  not  take  place  without  leading 
(probably)  to  the  death  of  the  woman.  This  operation  would  not  give 
rise  to  any  medico-legal  questions,  except  in  a  case  in  which  the  child 
had  not  been  completely  destroyed  before  entire  delivery.  Crani¬ 
otomy,  as  the  name  implies,  consists  in  cutting  through  the  cranium 
and  destroying  or  removing  the  brain  of  the  child.  If  with  the  brain 
the  upper  part  of  the  spinal  marrow  is  also  destroyed,  the  child  comes 
into  the  world  dead.  Under  other  circumstances  there  may  be  move¬ 
ments  of  the  limbs  or  body  after  delivery  (see  case,  Guy’s  Hosp.  Rep., 
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1866,  p.  477).  The  existence  of  these  movements,  properly  attested 
by  the  accoucheur,  might  furnish  important  evidence  in  cases  of 
tenancy  by  courtesy,  contested  inheritance,  or  succession  to  property. 
It  would  be  for  the  court  to  decide,  under  the  proved  medical  facts, 
whether  the  child  had  manifested  any  signs  of  life,  in  a  legal  sense, 
after  its  entire  delivery  from  the  body  of  the  mother,  and  while  she  was 
yet  alive. 

In  the  year  1889,  the  following  case  occurred  to  the  editor.  He  was  sent 
for  to  a  case  of  obstructed  labour,  due  as  he  found  to  hydrocephalus  of  the  child  ; 
he  perforated  the  presenting  head,  and  the  child  was  almost  immediately  born 
with  a  great  rush  of  water  ;  the  child  was  undoubtedly  completely  born  alive ,  but  it 
did  not  survive  many  minutes  ;  it  cried,  it  moved,  and  its  umbilical  cord  showed 
pulsations. 

Had  this  been  the  case  of  a  child  born  to  an  inheritance,  there  is  no 
doubt  that  the  editor  could  have  sworn  to  live  birth,  although  it  had 
received  a  mortal  wound. 

If  something  more  violent  than  puncture  be  performed  on  the 
child’s  head  (craniectomy,  cephalotripsy,  etc.)  there  can  arise  no  ques¬ 
tion  of  live  birth. 

INHERITANCE 

Apart  from  the  fact  that  a  testator,  provided  he  be  of  age,  and  of 
sound  mind,  can  leave  legacies  to  whom  he  will,  whether  legitimate  or 
otherwise,  there  are  certain  points  in  the  laws  of  inheritance  with 
which  a  medical  jurist  must  be  acquainted,  for  not  infrequently  his 
assistance  is  required  by  the  law  to  determine  how  legacies  shall  pass. 

Leaving  then  any  question  of  specific  testamentary  disposition  of 
property,  the  ordinary  principles  of  inheritance  are  connected  with  : 

1.  The  exact  times  of  birth  and  death. 

2.  The  legitimacy  of  the  child  {vide  “  Legitimacy,”  pp.  84  etseq.). 

3.  Tenancy  by  courtesy. 

On  the  importance  of  noting  the  exact  hour  of  birth  and  death, 
we  have  already  sufficiently  insisted  for  many  purposes.  In  our 
present  connection,  a  case  such  as  this  might  arise — while  the  woman 
is  actually  in  labour,  the  husband,  or  father  rather,  might  be  killed  or 
die,  the  mother  might  die  during  parturition,  and  the  child  might  die, 
and  it  might  then  become,  according  to  the  terms  of  the  will,  or  accord¬ 
ing  to  the  law  of  intestacy,  a  very  important  question  to  decide  the 
precise  moment  of  the  birth  of  the  child,  or  of  the  death  of  father  or 
mother.  The  editor  is  not  acquainted  with  any  such  case,  but  it  is 
easily  conceivable  that  such  a  case  might  arise,  and  would  have  to  be 
decided  by  medical  evidence,  the  mere  law  on  the  subject  being  of 
course  perfectly  clear. 

A  child  that  is  born  alive,  or  has  come  entirely  into  the  world  in  a 
living  state,  may  by  the  English  law  inherit  and  transmit  property  to 
its  heirs,  even  although  its  death  has  immediately,  and  perhaps  from 
morbid  causes  necessarily,  followed  its  birth.  Should  the  child  be 
born  dead,  whether  it  died  in  the  womb  or  during  the  act  of  birth,  it 
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does  not  acquire  any  civil  rights  ;  for  it  is  not  regarded  legally  as  a 
life  in  being,  unless  it  manifests  some  signs  of  life  after  it  is  entirely  born 
and  separated  from  the  mother.  The  Duke  of  Wellington’s  birth 
appears  to  have  been  wrongly  stated  as  April  30th,  when  it  was  really 
May  1st. 

Tenancy  by  Courtesy. — This  signifies,  according  to  Blackstone 
(“  Comment.”),  a  tenant  by  the  courts  of  England.  If  a  married 
woman  possessed  of  estate  die,  the  estate  passes  from  the  husband 
to  her  heir-at-law,  unless  there  has  been  a  child  born  living  of  the 
marriage,  in  which  case  the  husband  acquires  a  life  interest  in  the 
property.  This  singular  custom  is  of  great  antiquity,  and  is  said  to 
have  existed  in  the  law  of  Normandy  before  the  Conquest.  The 
question  rarely  comes  before  the  courts  owing  to  the  numerous  ways 
in  which  the  custom  can  be  barred.  Incurable  sterility,  a  protracted 
labour,  deformity  in  the  pelvis  of  the  wife,  or  the  necessary  destruction 
of  a  healthy  well-formed  child,  may,  under  this  custom,  lead  to  an 
aversion  of  the  inheritance.  The  tenancy,  in  contested  cases,  is 
generally  established  or  disproved  by  medical  evidence  ;  and  the 
following  are  the  conditions  which  the  law  requires  in  order  that  the 
right  should  exist : — 

1.  The  child  shall  be  born  alive.  The  subject  of  live  birth  will 
be  found  fully  discussed  below. 

In  the  Note  Book  of  Bracton  (ob.  1267)  (which  has  been  described 
as  “  the  crown  and  flower  of  English  medieval  jurisprudence  ”)  it  is 
stated  that  such  an  inheritance  will  enure  to  the  husband  ‘‘provided 
that  the  issue  has  once  uttered  a  sound  or  cry  capable  of  being  heard 
within  four  walls,  and  this  be  proved.”  But  as  Digby  in  “  An  Intro¬ 
duction  to  the  History  of  the  Law  of  Real  Property  ”  points  out,  “in 
later  times  crying  was  properly  regarded  as  evidence,  but  not  as 
necessarily  the  only  evidence,  of  the  child  being  born  alive.  It  was 
usual  in  early  times  to  evade  the  extreme  difficulty  which  was  ex¬ 
perienced  in  adopting  modes  of  deciding  disputed  facts  by  fixing  on 
some  one  fact  as  the  sole  evidence  of  the  thing  to  be  proved.” 

In  Paine's  Case  (1587,  8  Coke's  Reps.  34 a)  it  was  held  in  accordance 
with  the  above  quotation  from  Coke  upon  Littleton  that  a  child’s 
cry  was  sufficient  to  give  the  father  the  tenancy  of  his  wife’s  lands  by 
the  courtesy. 

Whether  an  infant  was  born  alive  or  not  was  the  sole  question  in 
Brock  v.  Kellock  (1861,  3  Giff.  58).  The  doctor  who  had  attended  the 
mother  gave  it  as  his  opinion  that  the  child  was  alive  after  delivery. 
That  he  had  placed  it  in  warm  water  according  to  his  usual  practice 
with  children  whose  vitality  was  near  extinction.  That  after  its 
birth  he  had  felt  slight  pulsation  at  the  funis.  Though  he  had  not 
noticed  the  child  to  breathe,  it  was  capable  of  so  doing.  Two  medical 
witnesses  took  the  view  that  in  their  opinion  unless  respiration  was 
proved  to  have  taken  place  there  was  no  sufficient  evidence  that  the 
child  had  been  born  alive.  Two  medical  witnesses,  on  the  other  hand, 
agreed  with  the  evidence  of  the  mother’s  medical  attendant. 

In  giving  judgment  in  favour  of  the  conclusion  formed  by  the 
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mother’s  medical  attendant,  the  Vice-Chancellor  (Sir  John  Stuart) 
referred  to  a  letter  written  by  the  author  (S.  T.)  to  one  of  the  medical 
witnesses  and  stated  that  it  was  more  consistent  with  the  principles 
of  just  reasoning  and  supported  the  contention  that  the  child  was  born 
alive. 

The  report  of  this  case  is  unusual,  as  the  medical  evidence  and  the 
reasons  given  by  the  judge  for  his  decision  are  very  fully  set  out  and 
bear  perusal  by  medico-legal  students.  A  year  later  Romilly,  M.R., 
in  Jones  v.  Ricketts  (1862,  31  Beav.  130)  had  to  decide  whether  a  child 
was  still-born  or  not.  He  found  in  favour  of  the  child  having  been 
born  alive,  but  no  details  of  the  evidence  on  either  side  are  given  in  the 
report. 

2.  The  child  shall  be  born  during  the  life  pf  the  mother.  This 
point  itself  is  easy  enough  to  determine  ;  for  cases  in  which  there 
might  be  some  little  difficulty  vide  “  Caesarean  Section,”  and  “  Crani¬ 
otomy,”  above. 

3.  The  child  must  be  born  capable  of  inheriting.  This  is  a  question 
of  monstrosity  ( vide  below). 

Cases  of  tenancy  by  courtesy  are  not  common  ;  the  following  are 
from  previous  editions  of  this  work  — 

Fish  v.  Palmer,  which  is  reported  to  have  been  tried  in  the  Court  of  Exchequer 
in  1806  (Beck’s  “Med.  Jur.,”  vol.  i.,  p.  354).  The  wife  of  the  plaintiff  Fish  was 
possessed  of  landed  estate  in  her  own  right.  She  died  in  1796,  after  having  given 
birth  to  a  child  which  was  supposed  at  the  time  to  have  been  born  dead.  In 
consequence  of  the  plaintiff  not  having  had  a  living  child  (as  it  was  assumed) 
during  the  marriage,  the  estate  of  the  wife  was  claimed  and  taken  by  the  defend¬ 
ant  Palmer,  her  heir-at-law — the  husband  being  obliged  to  surrender  it  under 
the  circumstances.  From  information  derived  many  years  after  the  death  of  his 
wife  from  some  women  who  were  present  at  the  delivery,  the  plaintiff  was  led  to 
believe  that  the  child  had  not  been  born  dead,  and  that  the  estate  had  therefore 
been  surrendered  to  the  defendant  under  a  mistake.  An  action  was  brought  to 
decide  this  question  in  1806,  ten  years  after  the  death  of  the  wife,  and  it  lay  with 
the  plaintiff  to  prove  his  allegation  that  the  child  had  been  born  living.  The 
accoucheur  had  died  some  time  before  the  trial ;  but  it  was  proved  that  he  had 
declared  the  child  to  have  been  living  an  hour  before  it  was  born,  that  he  had 
directed  a  warm  bath  to  be  prepared,  and  when  the  child  was  born,  gave  it  to  the 
nurse  to  place  it  in  the  bath.  The  child  never  cried  nor  moved  after  its  birth, 
nor  did  it  manifest  any  sign  of  active  existence  ;  but  the  two  women  who  placed 
the  child  in  the  bath  swore  that  when  it  was  immersed  there  appeared  twice  a 
twitching  or  tremulous  motion  of  the  lips.  They  informed  the  accoucheur  of  this, 
and  he  directed  them  to  blow  into  its  throat,  but  it  did  not  show  any  further 
signs  of  life.  The  main  question  in  the  trial  was  whether  this  tremulous  motion 
of  the  lips  was  a  sufficient  proof  of  the  child  having  been  born  alive. 

The  case  of  Broclc  v.  Kelly  involved  a  claim  by  a  widow  to  the  estate  of  her 
husband,  on  the  ground  that  a  child  born  twenty  years  before  had  been  born 
living,  although  it  was  at  first  supposed  to  have  been  still-born.  The  decision  of 
Stuart,  V.-C.,  in  1861,  confirmed  the  views  here  expressed.  Freeman  noticed  at 
the  birth  of  the  child,  and  after  separation  from  the  mother,  that  there  was  a 
slight  pulsation  in  the  cord,  showing  a  feeble  but  independent  circulation.  There 
was  no  other  indication  of  breathing  than  an  arched  state  of  the  chest.  He  had, 
it  appears,  made  an  entry  in  his  diary  of  the  birth  being  that  of  a  live  child,  and 
believing  it  to  be  alive,  he  caused  it  to  be  placed  in  warm  water  to  sustain  its 
vitality.  He  felt  sure  of  its  being  alive,  for  the  reason  above  assigned.  This 
statement  was  confirmed  by  the  nurse,  who  had  been  heard  to  say  that  the  child 
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was  born  alive,  but  died  the  same  day.  This  may  be  regarded  as  strong  evidence 
that  the  child  was  really  born  with  life. 

At  the  time  these  observations  were  made,  namely,  twenty  years 
before,  the  legal  question  of  live  birth  was  not  raised,  and  there  could 
have  been  no  conceivable  motive  for  mis-stating  the  facts  or  for 
inventing  a  state  of  things  to  suit  a  legal  claim. 

Rare  as  these  cases  are,  one  has  been  the  subject  of  two  trials. 

% 

Llewellyn  v.  Gardiner  and  others,  Stafford  Lent.  Ass.,  1854  ;  Gardiner  v. 

*  Llewellyn,  Stafford  Sum.  Ass.,  1856.  This  was  an  action  of  ejectment  brought 
to  try  the  plaintiff’s  right  to  a  life-interest  in  the  property  of  his  deceased  wife. 
The  plaintiff  claimed  as  tenant  by  the  courtesy  of  England,  and  his  right  de¬ 
pended  upon  whether  his  deceased  wife  had  had  a  child  born  alive.  According 
to  the  plaintiff’s  evidence,  his  wife  had  taken  a  long  walk,  she  being  at  the  time 
in  about  the  seventh  month  of  her  pregnancy  ;  and,  having  been  taken  ill  during 
the  night,  she  was  suddenly  delivered  of  a  child,  which  lived  for  about  a  quarter 
of  an  hour.  He  stated  that  he  heard  the  child  cry.  The  plaintiff  immediately 
fetched  his  sister,  and  returned  with  her  to  his  wife  in  a  few  minutes,  and  she 
deposed  that  she  heard  the  child  cry  twice.  This  evidence  was  relied  upon  as 
conclusive  that  the  child  had  been  born  alive,  although  it  appears  on  the  same 
evidence  to  have  died  before  anything  could  be  done  towards  dressing  it.  The 
case  for  the  defendants  at  the  first  trial  was  that  the  wife  was  a  girl  of  delicate 
health,  and  liable  to  epileptic  fits  ;  that  when  little  more  than  16,  she  had  been 
married  to  the  plaintiff,  without  the  consent  of  her  mother  ;  and  evidence  was 
given  to  show  the  improbability  of  the  child  having  been  born  alive,  there  being 
reason  to  believe,  from  the  conduct  of  the  plaintiff  and  other  circumstances, 
that  it  never  could  have  had  more  than  a  foetal  existence.  There  had  been  no 
medical  examination  ;  the  body  was  buried  the  same  day,  and  as  in  the  case  of 
still-born  children,  neither  the  birth  nor  the  burial  was  registered. 

Wightman,  J.,  left  it  to  the  jury  to  say  whether  the  positive  evi¬ 
dence  given  by  the  plaintiff  and  his  sister  had  been  rebutted  by  the 
evidence  given  for  the  defendant  and  the  other  circumstances  of  the 
case.  The  jury  found  a  verdict  in  favour  of  the  husband’s  claim.  At 
the  second  trial,  ordered  by  the  Court  of  Chancery  (Stafford  Sum.  Ass., 
1856), 

the  plaintiff  was  made  defendant ;  and  medical  and  other  evidence  was  adduced 
to  show  that  the  chi^d  could  not  have  reached  an  age  at  which  it  could  either 
breathe  or  cry.  The  age  was  variously  assigned  at  the  fourth  or  fifth  month 
of  gestation.  The  body  of  the  child  was  not  seen  by  any  medical  man,  and 
the  non-professional  witnesses  who  saw  it  differed  entirely  regarding  its  size 
and  appearance  ;  so  that,  in  fact,  the  case  rested  mainly  on  the  credibility 
of  the  statements  of  Llewellyn  and  his  sister.  There  were  no  medical  facts  to 
guide  the  jury. 

Alderson,  B.,  in  directing  the  jury  as  to  the  considerations  that 
should  guide  them  in  coming  to  a  conclusion,  said  they  ought  to  have 
reasonable  and  distinct  proof  of  a  child  having  been  born  alive  when 
its  existence  was  limited  to  a  few  minutes  ;  and  if  a  doubt  was  left  in 
their  minds,  they  ought  not  to  find  in  favour  of  the  defendant,  because 
the  issue  lay  with  him  to  prove  that  the  child  was  born  alive.  If  they 
had  a  doubt  on  the  subject,  and  could  not  tell  whether  it  was  born 
alive  or  not,  they  must  find  a  verdict  for  the  plaintiffs  ;  they  could  not 
find  for  the  defendant  unless  they  were  satisfied  that  the  child  was  in 
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a  state  of  life  in  this  world  during  the  time  the  husband  was  married 
to  the  wife.  The  verdict  of  the  jury  was  to  the  effect  that  they  did  not 
believe  the  child  was  born  alive,  and  was,  therefore,  a  reversal  of  the 
former  verdict. 

Monsters. — The  connection  of  monstrosity  with  medical  jurispru¬ 
dence  has  been  most  ably  investigated  by  St.  Hilaire  (“  Ann.  d’Hyg.,” 
1837,  vol.  1).  Although  legal  questions  connected  with  monstrous 
births  do  not  often  occur,  yet  a  medical  witness  should  be  acquainted 
with  certain  facts  respecting  them.  The  law  of  England  has  given  no 
precise  definition  of  what  is  intended  by  a  monster.  According  to  Lord 
Coke,  it  is  a  being  “  which-  hath  not  the  shape  of  mankind ;  such  a 
being  cannot  be  heir  to  nor  inherit  land,  although  brought  forth  within 
marriage.”  A  mere  deformity  in  any  part  of  the  body,  such  as  super¬ 
numerary  fingers  or  toes,  twisted  or  deformed  limbs,  will  not  constitute 
a  monster  in  law,  so  far  as  the  succession  to  property  is  concerned, 
provided  the  being  still  have  “  human  shape.”  Even  a  supernumerary 
leg  would  not  probably  be  allowed  to  avert  an  inheritance.  A  monster, 
in  which  the  third  leg  was  a  fusion  of  two  legs,  was  exhibited  in  London 
in  1846  {Med.  Gaz.,  vol.  37,  p.  619).  From  Lord  Coke’s  description  it  is 
obvious  that  the  law  will  be  guided  in  its  decision  by  the  description  of 
the  monstrous  birth  given  by  a  medical  witness.  It  would  not  rest 
with  a  witness  to  say  whether  the  being  was  or  was  not  a  monster- — 
the  court  will  draw  its  own  inference  from  the  description  given  by  him. 
Various  classifications  of  monsters  have  been  made,  but  these  are  of  no 
assistance  whatever  to  a  medical  jurist,  because  each  case  must  be 
decided  by  the  peculiarities  attending  it ;  and  his  duty  will  not  be 
to  state  the  class  and  order  of  the  monster,  but  simply  in  what  respect 
it  differs  from  a  normal  human  being.  In  consequence  of  the  want  of 
a  sufficient  number  of  precedents  on  this  subject,  it  is  difficult  to  say 
what  degree  of  monstrosity  would  be  required  in  law  in  order  to  cut 
off  the  civil  rights  of  a  being  {vide  Lancet,  1,  1872,  also  Lancet,  1869, 
vol.  1,  for  an  account  of  Chang  and  Eng,  also  Lancet,  1,  1871,  p.  725). 
For  a  few  other  cases  of  monsters  vide  previous  editions  of  this  work. 

Malpositions,  transpositions,  or  defects  of  the  internal  organs  of 
any  of  the  cavities,  do  not  form  monstrous  births  within  the  meaning 
of  the  English  law.  The  legal  question  relates  only  to  external  shape, 
not  to  internal  conformation.  It  is  well  known  that  many  internally 
malformed  persons  live  to  a  great  age  ;  and  it  is  not  until  after  death 
that  malposition  and  defects  of  this  kind  are  discovered.  One  test  of 
monstrosity  has  been  based  on  the  viability  of  offspring.  According 
to  some  authorities  a  monster  implies  such  a  malformed  being  that 
the  child  would  be  pronounced  non- viable,  i.e.,  incapable  of  continuing 
to  live  after  it  was  born  (Horn’s  Vierteljahrsschr .,  1865,  2,  264).  Some 
medical  jurists  have  discussed  the  question  of  “  viability  ”  in  new-born 
children,  i.e.,  their  healthy  organisation,  with  a  capacity  to  continue 
to  live,  as  if  it  were  part  of  the  jurisprudence  of  this  country  ;  but  the 
author  was  not  aware  of  any  facts  which  bear  out  this  view.  The 
English  law  does  not  regard  internal  monstrosity  as  forming  a  bar  to 
civil  rights  ;  and  the  cases  of  Fish  v.  Palmer,  of  Brock  v.  Kelly  (1861), 
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and  of  Llewellyn  v.  Gardiner,  show  clearly  that  the  simple  question  in 
English  jurisprudence  is,  not  whether  a  child  is  or  is  not  “  viable ,” 
hut  whether  it  has  manifested  any  distinct  sign  of  life  after  it  was 
entirely  born.  The  French  law  is  much  more  complex,  and  throws  a 
much  greater  degree  of  responsibility  on  French  medical  jurists. 
No  person  is  justified  in  destroying  a  monster  at  birth. 

There  are  some  other  legal  conditions  which  are  required  to  be 
fulfilled  in  order  to  establish  a  tenancy  by  courtesy,  but  our  remarks 
are  confined  chiefly  to  that  which  may  become  matter  for  medical 
evidence. 

Plural  Births. — This  has  been  regarded  as  a  subject  appertaining 
to  medical  jurisprudence  ;  but  we  are  not  aware  that  there  is  any  case 
on  record  in  which  the  evidence  of  a  medical  man  has  been  required 
respecting  it.  It  is  a  simple  question  of  primogeniture,  which  has 
been  generally  settled  by  the  aid  of  depositions  or  declarations  of 
relations  or  servants  present  at  the  birth.  Of  course  in  the  absence 
of  eye-witnesses  the  question  of  priority  of  birth  must  be  a  matter  of 
conjecture.  It  cannot  be  determined  by  the  size  of  the  child.  Women 
may  have  two,  three,  four,  or  five  children  at  a  birth.  Twins  are 
comparatively  frequent,  but  triplets  and  quadruplets  are  very  rare. 

Guthrie  stated  that  in  the  Museum  of  the  Royal  College  of  Surgeons 
of  England  “  there  is  a  large  bottle  containing  five  young  ladies  and 
gentlemen,  all  brought  forth  at  one  birth,  and  destroyed  by  an  accident.  ” 

[This  is  probably  a  record — but  it  has  no  medico-legal  interest ; 
the  curious  are  referred  to  works  on  “  Obstetrics.” — Ed.] 

The  only  circumstance  with  respect  of  these  plural  births,  which  it 
has  been  recommended  that  an  accoucheur  should  attend  to,  is  the 
order  of  their  occurrence,  and  whether  any  or  all  of  them  manifest 
signs  of  life  after  birth.  The  first-born  male  child,  according  to  an 
ancient  principle  of  the  common  law  of  this  country,  succeeds  to  the 
inheritance.  In  case  of  twins  or  triplet  males,  a  practitioner  would 
find  himself  much  embarrassed,  after  the  lapse  of  a  certain  period,  to 
express  an  opinion  as  to  which  was  first  born,  unless  there  was  some 
personal  peculiarity  or  deformity  which  would  at  once  enable  him  to 
stamp  the  identity  of  a  child. 

LIVE  BIRTH 

Accepting  the  definition  of  birth  as  “  completely  external  to  the 
mother,”  we  have  now  to  inquire  into  the  meaning  of  the  word  ‘£  live  ” 
as  regarded  by  the  law. 

Mr.  Stanley  B.  Atkinson  gives  the  following  very  lucid  summary 
of  the  position  [Law  Quart.  Rev.,  April,  1904)  : 

“  There  is  no  authorised  definition  of  a  live-born  child.  The  terms 
of  the  definition  of  murder  are  suggestive. 

££  A  child  is  live-born  in  the  legal  sense  when,  after  entire  birth,  it 
exhibits  a  clear  sign  of  vitality,  that  is,  in  practice,  at  least  the  evan- 
escently  persistent  activity  of  the  heart.  Viice  habilitas  ( viabilite ) 
need  not  be  proved  in  English  law. 
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“  Positive  proof  of  the  alleged  live-birth  of  a  given,  now  lifeless, 
child  is  necessary  in  law.  Where  respiration  was  never  fully  established, 
in  the  large  majority  of  cases,  it  is  essential  for  one  present  at  the 
delivery  to  give  direct  evidence,  as  well  of  the  complete  birth,  as 
of  the  subsequent  exhibition  of  a  sign  of  life. 

“  In  Law  (civil  and  criminal  alike). 

Theory  demands  a  post-natal  separate  and  independent  existence 
in  law,  i.e.,  a  separate  personality . 

(?  the  foetus  having  passed  mid-term.)  Homicide  of  the 
unborn  is  impossible. 

Mr.  Justice  Wright’s  test :  “  whether  the  child  was  carry¬ 
ing  on  its  being  without  the  help  of  the  mother’s  circula¬ 
tion,”  after  birth  (1901). 

Practice  requires  a  post-natal  sign  of  this  separate  existence  : 

1.  — Direct  ( e.g .,  civil  cases)  :  at  least  palpable  pulsations  in 

the  funis. 

2.  — Indirect  (e.g.,  infanticide  at  birth  in  solitude). 

(a) . — Medical :  A  pool  of  foetal  blood  pumped  from  a 
wound  (e.g.,  divided  funis). 

Vital  action  of  muscles  of  respiration  or 
deglutition. 

The  common  lung  tests. 

(b) . — Moral :  Relative  to  the  conduct  of  mother. 

“  In  Medicine.  , 

Theory  demands  the  cessation  of  the  symbiosis  between  mother 
and  foetus  (?  when  does  this  actually  occur.  ?  is  the  separa¬ 
tion  of  the  placenta  a  true  test.)  This  dissociation  may 
precede  birth. 

Practice  varies  :  unless  respiration  has  been  established  it  is 
not  usual  to  register  the  birth .” 

For  the  guidance  of  midwives  in  notifying  stillbirths  under  the 
Act  Of  1902,  the  Central  Midwives  Board  has  laid  down  that  “a 

child  is  deemed  to  be  stillborn  when  it  has  not  breathed  nor  shown  any 
sign  of  life  after  being  completely  born,”  on  which  the  Lancet,  2,  1904, 
p.  93,  remarks,  “  as  the  Board’s  rules  have  been  approved  by  the 
Privy  Council,  this  may  be  said  to  be  an  authorised  if  not  a  legal  defini¬ 
tion  of  stillbirth.” 

WAS  THIS  CHILD  BORN  ALIVE  ? 

For  civil,  as  well  as  for  criminal,  law  an  answer  to  this  question  is 
so  important  that  it  is  necessary  to  go  very  thoroughly  and  completely 
into  the  sources  and  facts  of  evidence,  and  to  discuss  fully  the  nature 
and  value  of  the  deductions  which  may  legitimately  be  drawn  from 
them. 

For  the  sake  of  clearness  and  to  facilitate  reference,  the  following 
table  is  given  of  the  sources  whence  evidence  of  life  may  be  drawn 

M.J.— von.  II.  13 
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1.  Breathing  ;  has 
this  child 
breathed  ? 


(a)  shape  of  chest. 

(b)  position  of  diaphragm. 

(c)  air  in  the  guts. 

(d)  „  „  „  lungs. 


2.  Crying. 

3.  Muscular  movements. 

4.  Circulation  and  heart-beat. 

5.  Contents  (other  than  air)  of  guts. 

6.  Umbilical  cord. 

7.  Skin. 

The  nature  and  value  of  the  facts  ascertained  and  the  deductions 
to  be  drawn  will  be  found  under  each  heading,  and  a  brief  summary 
will  close  the  subject. 


HAS  THIS  CHILD  BREATHED  ? 

We  put  breathing  first  because  it  is  the  first  thing  that  a  new-born 
child  proceeds  to  do,  but  in  importance,  as  proof  of  live-birth,  it 
comes  last.  Formerly  a  very  different  view  was  held  owing  to  imperfect 
appreciation  of  what  it  could  prove.  For  instance,  in  Brock  v.  Kelly , 
Lee  and  Ramsbotham  gave  their  opinion,  and  they  were  supported  by 
Anstie,  that  nothing  less  than  breathing  could  establish  the  fact  of 
live-birth.  We  shall  see  how  far  removed  this  is  from  modern  opinion. 

(a)  Evidence  from  the  shape  of  the  Chest. — It  is  said  that  before 
respiration  the  chest  is  flattened,  while  after  that  process  it  is  arched 
in  front.  The  diameters  of  the  cavity  have  been  measured  and 
certain  comparisons  instituted  (Daniel),  but  these  experiments  have 
been  attended  with  no  practical  results.  Admitting  that  such  a 
visible  change  of  form  is  produced  by  respiration,  it  is  obvious  that  in 
these  cases  experiments  on  the  lungs  may  be  readily  made  ;  and  on 
the  results  of  these,  and  not  upon  minute  changes  in  the  shape  of  the 
chest,  would  a  medical  opinion  be  based. 

(b)  Evidence  from  the  position  of  the  Diaphragm. — The  position  of 
the  diaphragm  should  be  determined  by  passing  the  fingers  up  into  its 
dome  through  an  abdominal  incision  before  the  chest  is  opened.  In 
children  who  have  not  respired  the  diaphragm  rises  in  the  chest  to  the 
level  of  the  third,  fourth,  or  fifth  rib  ;  after  respiration  it  sinks  a  good 
deal  and  rises  only  to  the  fifth,  sixth,  or  seventh  rib.  On  opening  the 
chest  the  degree  to  which  the  diaphragm  is  covered  by  the  lungs  should 
be  noted,  for  the  more  the  lungs  are  filled  with  air  the  greater  will  this 
degree  be. 

These  small  points  are,  however,  merely  slight  corroborative  details 
in  estimating  the  value  of  the  hydrostatic  test  results  and  need  not  be 
further  discussed. 

(c)  Evidence  from  air  in  Stomach  and  Bowels. — To  perform  the 
stomach-bowel  test,  place  a  ligature  round  the  middle  of  the  oesophagus 
and  dissect  it  out  with  the  stomach  attached  (take  care  not  to  incise  the 
viscus  by  accident),  continue  the  dissection  to  the  lower  end  of  the 
duodenum,  place  a  second  ligature  round  this,  remove  en  masse  the 
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piece  of  intestinal  canal  between  the  two  ligatures  and  throw  it  into 
water.  If  it  sinks  there  is  no  air  in  the  viscus,  if  it  floats  there  is  air 
in  it ;  such  air  has  arrived  there  either  in  the  process  of  breathing  or 
swallowing,  hence  the  rationale  of  this  proceeding  is  to  corroborate 
the  hydrostatic  lung  test ;  thus  if  the  piece  of  viscus  removed  sinks  in 
water  it  is  suggestive  of  want  of  active  respiratory  efforts  on  the  part 
of  the  child,  corroborating  atelectasis.  If,  on  the  other  hand,  it 
floats,  this  indicates  (i.)  natural  respiration  or  (ii.)  artificial  respiration 
or  (iii.)  gases  of  decomposition  :  if  evidence  of  the  last  two  be  wanting, 
we  then  get  corroboration  of  the  floating  aspect  of  the  hydrostatic 
lung  test,  and  it  may  be  noted  that  the  further  down  the  canal  air  has 
passed  the  stronger  the  presumption  of  natural  or  artificial  respiration. 
If  the  indications  of  lung  and  bowel  are  in  opposite  directions  the  lung 
is  the  more  trustworthy. 

There  is  no  reason  to  doubt  these  facts  and  the  very  limited  deduc¬ 
tion  as  to  breathing  that  may  be  made  from  them.  No  conclusions 
whatever  are  to  be  drawn  from  them  as  to  “  born  alive  ”  or  “  born 
dead  ”  or  “  dead  directly  at  birth.” 

(d)  Evidence  from  the  Lungs. — The  cavity  of  the  chest  in  a  new¬ 
born  child  may  be  conveniently  laid  open  in  a  manner  somewhat 
different  to  that  in  ordinary  use,  as  follows  : — After  reflecting  the  soft 
tissues  from  the  front  of  the  chest  in  the  ordinary  way,  the  clavicles 
and  the  ribs  should  be  cut  through  at  about  the  middle  of  their  length 
and  the  whole  flap  of  tissue  thus  formed  (of  ribs,  clavicles,  and  sternum) 
should  be  turned  downwards  without  separating  the  diaphragm  from 
its  attachments. 

The  thymus  gland,  as  large  as  the  heart,  occupies  the  upper 
and  middle  portions  of  the  cavity ;  the  heart  within  its  membrane 
(pericardium)  is  situated  in  the  lower  and  middle  portion,  and 
is  rather  inclined  to  the  left  side.  The  lungs  are  placed  quite  in  the 
back  part  of  the  chest,  so  as  often  to  give  the  impression  that 
they  are  wanting.  In  some  instances  they  project  slightly  for¬ 
wards  by  their  anterior  margins  ;  but  in  no  instance,  unless  congested, 
infiltrated,  or  otherwise  diseased,  do  they  cover  and  conceal  the  heart. 
The  thymus  gland  is  sometimes  of  a  pale  fawn,  at  others  of  a  deep 
livid  colour  ;  but  there  is  no  appreciable  difference  in  this  organ  in 
new-born  children,  before  or  after  the  performance  of  respiration. 

We  have  now  to  see  what  difference  is  produced  in  the  chest,  or 
rather  in  the  lungs,  as  the  result  of  respiration  ;  they  may  be  thus 
tabulated  for  completeness,  but  the  import  of  the  changes  is  a  very 
varying  quantity. 

Synopsis  of  Points  in  the  Lungs. 

Not  Breathed.  Breathed. 

1.  Volume  small,  tucked  up  1.  Volume  larger,  more  or  less 

behind  the  heart.  cover  the  heart. 

2.  Margins  sharp,  mass  solid.  2.  Margins  rounded,  mass 

spongy. 
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3.  Colour  of  chocolate,  and  uni¬ 
formly  so  all  over. 

4.  Vesicles  want  a  lens  to  see 
them  on  the  surface. 

5.  Does  not  crepitate  under  the 
finger  on  squeezing. 

6.  If  on  squeezing  under  water 
any  bubbles  of  gas  escape,  these 
are  large  and  uneven  in  size  and 
due  to  gases  of  decomposition. 

7.  Very  little  blood  can  be 
squeezed  out  of  them,  and  what 
can  be  so  squeezed  is  not  frothy, 
unless  it  stinks  from  decomposi¬ 
tion. 

8.  Weight  less. 

9.  Sink  in  water. 


3.  Lighter  in  colour  and 
mottled  ;  great  stress  is  laid  by 
some  experts  on  this  mottling 
or  unevenly-coloured  appearance. 

4.  Vesicles  are  visible  almost 
to  the  naked  eye. 

5.  Crepitates  on  squeezing. 

6.  On  squeezing  under  water 
the  bubbles  produced  are  small 
and  uniform  in  size. 

7.  Full  of  blood,  and  what  is 
squeezed  out  is  frothy,  without 
smell  of  decomposition. 

8.  Weight  more. 

9.  Float  in  water. 


1.  Volume  of  the  Lungs. — The  difference  in  the  relative  situation 
of  the  lungs  before  and  after  respiration  depends  entirely  upon  the 
increased  volume  or  dilatation  of  the  organs,  arising  from  the  introduc¬ 
tion  of  air.  Before  respiration,  the  lungs  are  in  general  scarcely 
visible,  unless  forcibly  drawn  forwards  in  the  chest.  When  it  has 
been  perfectly  accomplished,  the  volume  is  so  much  increased,  that 
the  pericardium  is  almost  concealed  by  them.  Respiration  must, 
however,  have  been  very  perfectly  performed  in  order  that  this 
condition  should  exist  to  the  full  extent  described ;  but  the  lungs 
may  acquire  a  considerable  volume  in  a  healthy  and  vigorous 
child  from  only  two  or  three  respirations.  A  child  may  also  live  for 
one  or  two  days,  and  the  volume  of  the  organs  be  but  little  altered. 
Schmitt  has  remarked,  that  the  lungs  have  sometimes  a  considerable 
volume  before  respiration.  The  author  met  with  this  in  more  than 
one  instance  ;  but  this  condition  will  be  found  in  general  to  depend 
on  disease.  As  the  altered  volume  of  the  healthy  lungs  depends  on 
the  introduction  of  air,  the  effect,  qua  volume  or  space  occupied,  is  very 
much  the  same  whether  the  air  be  derived  from  the  act  of  natural 
breathing,  from  artificial  inflation,  or  from  putrefaction. 

2.  Margins  of  the  Lungs . — These  alter  in  sharpness  naturally  with 
the  blowing  up  or  expansion  of  the  lungs  with  air,  becoming  quite 
rounded  with  complete  expansion. 

3.  Colour  of  the  Lungs. — The  colour  of  the  lungs  before  respiration 
is  brown-red,  bluish,  or  deep  violet ;  but  it  is  subject  to  variation.  It 
is  important  to  remark,  that  a  very  short  exposure  to  air  will  materially 
brighten  the  colour  of  the  lungs  in  the  parts  exposed,  so  that  it  should 
be  observed  and  recorded  immediately  on  opening  the  chest.  After 
respiration,  the  lungs  acquire  a  light  red  hue  in  proportion  to  the 
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degree  in.  which  the  process  has  been  performed.  If  imperfectly 
established  they  will  be  mottled,  generally  about  the  anterior  surfaces 
and  margins  ;  the  patches  of  light  red  being  intermixed  with  the  livid 
foetal  hue,  very  much  the  same  as  the  collapse  observed  in  ordinary 
post-mortem  work,  and  being  slightly  raised,  as  if  by  distension,  above 
the  general  surface  of  the  organs.  The  light  red  tint  changes,  after  a 
short  exposure  to  air,  to  a  bright  scarlet. 

Artificial  introduction  of  air  by  a  tracheal  tube  or  otherwise,  in 
the  attempt  to  resuscitate  a  still-born  child,  is  attended  with  the  same 
physical  change,  both  in  colour  and  volume.  In  the  course  of  numerous 
experiments,  purposely  made,  the  author  found  no  appreciable  differ¬ 
ence.  The  author  not  only  observed  this  colour  to  be  absent  after 
respiration,  when  collapse  had  again  occurred  or  in  the  uninflated  parts, 
but  has  actually  produced  a  bright  red  colour  by  artificial  inflation  in 
the  lungs  of  a  dead  child. 

The  red  colour  depends  on  oxidation  of  the  haemoglobin  of  the 
blood,  it  is  a  simple  chemical  phenomenon,  and  as  such  is  independent 
of  how  the  oxygen  got  there. 

4.  Expansion  of  Air  Vesicles.-^On  the  right  (more  commonly) 
lung,  and  especially  on  the  edges  and  concave  surface  of  its  upper 
lobe,  the  first  appearances  of  respiration  may  be  visible,  even  when 
the  rest  of  the  lungs  retain  their  foetal  condition.  Here  it  is  that  the 
highly  characteristic  expanded  air-cells  are  first  visible.  These,  if 
the  lungs  are  fresh  and  full  of  blood,  take  the  form  of  bright  vermilion 
spots  ;  but  if  the  lungs  contain  less  blood,  or  are  examined  some  days 
after  death,  the  spots  are  of  a  lighter  tint.  The  form  and  arrangement 
of  these  cells  are  also  characteristic  ;  they  are  angular,  and  are  not 
perceptibly  raised  above  the  surface  of  the  lung.  They  may  be  either 
irregularly  grouped,  or  arranged  in  sets  of  four  or  five  ;  and  their 
outline  is  distinctly  polygonal.  They  are  best  seen  with  the  naked 
eye,  or  at  most  with  a  lens  of  low  power.  Their  form,  their  immobility 
when  the  finger  is  passed  over  the  surface  of  the  lung,  their  colour, 
and  the  fact  that  they  are  not  raised  above  the  surface  of  the  lung, 
renders  a  mistake  of  these  cells  for  the  minute  bullse  of  putrefaction, 
melanotic  spots,  or  minute  ecchymoses,  impossible,  if  ordinary  care  be 
exercised.  The  same  expansion  of  air-cells  may  be  brought  about  by 
artificial  respiration. 

5.  Consistency  of  the  Lungs. — The  lungs,  before  respiration,  feel 
like  the  liver,  or  any  other  of  the  soft  organs  of  the  body.  They  are  firm 
under  the  finger,  and  their  substance  may  be  lacerated  by  moderate 
compression.  After  respiration  has  been  fully  performed,  there  is  a 
distinct  sensation  of  what  is  termed  crepitation,  on  compressing  them, 
i.e.,  air  is  felt  within  them.  This  condition  of  the  organs  will,  of 
course,  depend  on  the  degree  to  which  respiration  has  been  carried. 
The  lungs  of  children  that  have  lived  for  a  considerable  time  after 
birth  will  sometimes  give  no  feeling  of  crepitation  under  the  finger. 
Generally  speaking,  lungs  of  this  kind  present  the  other  foetal  char¬ 
acters  :  thus  they  are  small  and  of  a  livid  colour.  There  are,  however, 
cases  in  which  the  lungs  may  have  the  light  red  colour  of  respiration, 
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and  be  actually  much  dilated  in  appearance,  yet  no  feeling  of  crepitation 
will  be  perceptible  on  pressure.  This  character  therefore  is  by  no 
means  a  necessary  accompaniment  of  the  other  two.  Crepitation 
furnishes  a  presumptive  evidence  of  respiration  ;  but  it  may  be  met 
with  in  lungs  that  are  putrefied,  or  which  have  received  air  by  artificial 
inflation.  The  characters  here  described  are  seldom  found  in  the 
lungs  of  children  that  have  been  born  prematurely,  although  these 
children  may  have  lived  some  time  after  birth  ;  they  depend  on 
respiration,  and  in  the  exceptional  cases  referred  to  this  process  is  only 
slowly  and  imperfectly  established.  Independently  of  the  feeling 
conveyed  by  the  presence  of  air,  a  section  of  the  lungs,  examined  by 
the  microscope,  will  enable  the  examiner  to  form  an  opinion  whether 
air  has  or  has  not  penetrated  into  them  ;  in  the  former  condition  air- 
cells  will  be  visible,  and  when  the  cut  surface  is  pressed  a  bloody  froth 
will  escape. 

6.  If  there  can  be  appreciated  any  feeling  of  gas  being  in  the  lungs 
they  must  then  be  removed  and  squeezed  under  water.  On  squeezing 
a  piece  of  healthy  respired  lung  (infantile  or  adult)  under  water,  it  will 
be  at  once  noticed  that  the  bubbles  of  air  are  all  small  and,  speaking 
broadly,  of  the  same  size  ;  whereas  when  decomposition  is  the  cause 
of  the  gases  being  present  the  bubbles  are  uneven  in  size  and  they 
escape  irregularly.  In  decomposition  of  the  lungs  it  is  also  possible 
to  see  the  air  beneath  the  pleura  and  to  move  it  from  place  to  place 
in  that  situation  by  stroking  with  the  finger  or  other  instrument. 
It  is  thus  easily  possible  by  this  means  to  distinguish  the  gases  of 
putrefaction  from  those  of  respiration  {vide  also  below,  under  Hydro¬ 
static  Test). 

7.  Blood  in  the  Lungs. — It  has  been  asserted  that  if  blood  is  found 
in  the  pulmonary  vessels  of  a  new-born  child,  we  are  justified  in 
assuming  that  respiration  has  taken  place.  On  the  other  hand,  the 
absence  of  blood  from  these  vessels  has  been  considered  to  prove  that 
a  child  has  not  breathed.  This  assertion  must  have  originated  in  a 
want  of  correct  observation.  The  pulmonary  vessels  contain  blood, 
both  in  the  child  that  has  and  in  that  which  has  not  breathed.  It  is 
possible  that  the  vessels  may  contain  more  after  respiration  than 
before  ;  but  in  most  cases  of  infanticide  it  would  be  difficult  to  found 
any  distinction  on  a  point  of  this  nature.  The  fact  is,  the  excess  of 
blood  after  the  establishment  of  respiration  is  distributed  throughout 
the  smaller  vessels  of  the  lungs  :  it  does  not  remain  in  the  large  trunks. 
The  state  of  the  larger  pulmonary  vessels,  therefore,  furnishes  no 
evidence  either  of  respiration  or  the  contrary,  but  the  blood  which 
escapes  on  pressure  from  the  lungs  that  have  breathed  is  frothy,  a 
point  of  very  great  importance  if  the  source  of  the  gases  which  make 
it  frothy  is  known.  The  blood  may  be  found  coagulated  or  not,  and 
there  is  no  difference  in  this  condition,  whether  the  child  is  born  living 
or  dead. 

It  is  probable  that  the  amount  of  blood  in  the  lungs  is  different  in  the 
cases  of  natural  respiration  from  that  observed  when  only  artificial 
respiration  has  been  performed.  The  reason  is  that  in  the  one  case  the 
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chest  is  expanded  by  what  may  be  termed  a  suction  action  of  the 
muscle-  and-rib  movements  and  so  make  room  for  both  blood  and  air, 
whereas  in  the  other  case  it  is  merely  forced  open  by  the  artificial 
pressure  of  the  air  drive  into  the  lung,  thus  rather  compressing  the 
vessels  than  allowing  them  to  expand.  Vide  later,  p.  202. 

8.  Weight  of  the  Lungs,  Absolute  and  Relative  to  Body  Weight  — 
Inasmuch  as  these  tests  have  been  put  forth  by  medical  jurists  as  tests 
of  respiration  they  must  be  dealt  with. 

In  order  to  determine  the  weight  of  the  lungs,  these  organs  should  be  care¬ 
fully  separated  by  dissection  from,  the  heart  and  thymus  gland,  and  removed 
with  the  windpipe  and  bronchi  attached.  Previously  to  their  removal,  ligatures 
should  be  placed  on  the  pulmonary  vessels,  so  that  no  blood  may  escape  from 
the  lungs.  They  should  now  be  weighed,  and  the  weight  accurately  noted.  In 
taking  this  weight  it  does  not  appear  necessary  to  make  any  distinction  founded 
on  the  sex  of  the  child,  or  on  the  difference  of  weight  in  the  two  lungs  ;  the  only 
exception  would  be,  perhaps,  in  relation  to  twin  children  imperfectly  developed. 
The  average  weight  before  respiration,  derived  from  nine  cases,  was  found  to  be 
649  grains.  According  to  Traill,  the  weight  varies  from  430  to  600  grains.  It 
is  of  importance  in  taking  the  weight  of  these  organs  to  observe  whether  the 
child  is  at  or  near  maturity  and  whether  it  is  of  or  about  the  average  size  and 
weight :  owing  to  a  neglect  of  this  rule,  it  is  highly  probable  that  comparisons 
have  been  made  of  the  absolute  weight  of  the  lungs  in  children  of  different  ages, 
which  a  full  statement  of  the  facts  would  not  have  justified.  If  it  be  small  and 
immature,  or  unusually  large,  the  lungs  will  weigh  either  less  or  more  than  the 
average.  The  average  weight  of  the  lungs  after  respiration,  derived  from  three 
cases,  was  927  grains.  There  does  not  appear  to  be  any  strict  normal  relation 
between  the  weights  of  the  body  and  lungs  in  new-born  children  ;  it  is  certain 
that  in  the  bodies  of  children  of  unusual  weight  the  lungs  will  be  found  much 
heavier  than  the  average,  whether  the  child  has  breathed  or  not.  The  body 
may  vary  from  six  to  eighteen  pounds  ;  the  lungs  under  these  circumstances 
will  also  differ  in  weight. 

The  healthy  lungs  of  mature  new-born  children  become  heavier  after  respira¬ 
tion,  and  according  to  its  degree  ;  and  where  a  deviation  from  this  rule  is  observed 
it  may  probably  be  explained  by  the  circumstance  that  the  lungs  of  an  immature 
have  been  compared  with  those  of  a  mature  child — the  lungs  of  an  undeveloped 
twin  with  those  of  one  not  a  twin- — or  the  lungs  of  one  which  has  breathed 
imperfectly  with  those  of  another  in  which  respiration  has  become  well  estab¬ 
lished.  In  this  respect  the  extensive  tables  drawn  up  by  Lecieux  are  liable  to 
lead  to  erroneous  inferences,  relative  to  the  effect  of  respiration  on  the  absolute 
weight  of  the  lungs.  The  weights  of  the  organs  are  noted,  but  the  degree  to  which 
respiration  had  been  performed  is  so  loosely  stated  as  to  allow  of  no  fair  inference 
of  the  effect  of  this  process  upon  the  weight.  The  time  which  the  children  survived 
is  stated  ;  but  this,  it  is  very  well  known,  furnishes  no  criterion  of  the  degree  to 
which  respiration  has  been  carried.  Again,  we  are  not  informed  whether  due 
care  was  taken  to  ascertain  if  the  lungs  were  healthy  or  diseased  (“  Considerations 
sur  rinfanticide,”  Paris,  1819).  The  following  table  of  the  weight  of  the  lungs, 
in  four  cases  from  the  author’s  own  observation,  will  show  how  much  the  organs 
are  liable  to  vary  in  weight  after  birth,  according  to  the  degree  of  respiration: — • 

Case  1.  Born  dead  ......  Weight,  678  grs. 

,,  2.  Lived  6  hours  .....  ,,  774  ,, 

,,  3.  Lived  24  hours  .....  ,,  675  ,, 

,,  4.  Lived  8  or  9  days  ....  ,,  861  ,, 

Relying  upon  a  table  of  this  kind  only,  wuthout  comparing  the  other  char¬ 
acters  of  the  lungs  with  the  weight,  it  might  be  inferred  that  the  organs  would 
weigh  less  in  a  child  which  had  survived  its  birth  twenty-four  hours  than  in 
another  which  had  been  born  dead,  and  that  there  would  be  very  little  difference 
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in  the  weight,  whether  the  child  lived  six  hours  or  nine  days  ;  but  when  it  is 
stated  that  in  Case  3  the  lungs  had  every  foetal  character  possessed  by  those  in 
Case  1,  and  that  in  Case  4  respiration  had  been  obviously  very  imperfectly  per¬ 
formed,  the  difficulty  is  removed.  Such  cases  should  rather  be  compared  with 
the  lungs  in  the  foetal  than  in  the  respired  state.  They  merely  show  what  is 
very  well  known  to  and  admitted  by  all  medical  jurists,  that  there  are  some 
instances  in  which  the  fact  of  respiration  cannot  be  determined  by  the 
application  of  the  static  or  any  other  test  to  the  lungs. 

The  method  is  obviously  a  silly  one,  for  there  is  no  standard  to 
compare  the  lungs  by,  i.e.,  we  cannot  possibly  know  the  weight  of  a 
given  child’s  lungs  before  and  after  respiration  ;  they  are  on  inspection 
in  one  condition  or  the  other  and  cannot  be  transformed  into  the  other 
or  the  one.  Vide  later,  p.  203. 

9.  The  Hydrostatic  Test. — The  specific  gravity  of  the  lungs,  as  a 
whole,  is  greater  before  than  after  respiration  ;  for  although  the 
organs  become  absolutely  heavier  by  the  establishment  of  the  process, 
this  is  owing,  not  to  the  air,  but  to  the  additional  quantity  of  blood 
received  into  them.  The  air  thus  received  so  increases  the  volume  of 
the  lungs  as  to  more  than  counteract  the  additional  weight  derived 
from  the  blood,  and  thus  to  diminish  their  specific  gravity.  Under 
these  circumstances  they  readily  float  in  water.  The  author  found 
that  the  specific  gravity  of  the  lungs  before  respiration,  i.e.,  in  the 
foetal  condition,  varied  from  1*04  to  L05.  They  are  about  one- 
twentieth  part  heavier  than  their  bulk  of  water.  After  respiration,  the 
specific  gravity  of  the  lungs  with  the  air  contained  in  them  was  found 
in  one  experiment  to  be  0*94,  i.e.,  the  organs  were  about  one-seventeenth 
part  lighter  than  their  bulk  of  water.  The  introduction  of  a  small 
quantity  of  air  will  render  these  organs  buoyant  in  water,  and  an 
alteration  in  the  volume  of  the  lungs  sufficient  for  this  purpose  would 
not  be  perceptible  to  the  eye.  It  will  be  understood  that  the  specific 
gravity  of  the  intrinsic  substance  of  the  lungs  is  unchanged ;  the 
organs  are  rendered  only  apparently  lighter  by  the  air  contained  in 
their  cells,  on  the  same  principle  as  a  distended  bladder.  Hence 
it  follows  that  the  diminution  of  specific  gravity  will  take  place  whether 
the  air  be  derived  from  respiration,  artificial  inflation,  or  putrefaction. 
It  is  on  this  property  of  the  lungs  that  the  application  of  what  is 
termed  the  hydrostatic  test,  or  the  docimasia  pulmonaris,  is  founded. 

How  to  Perform  the  Test. 

The  mode  of  performing  the  experiment  is  extremely  simple.  Having 
removed  the  lungs  from  the  chest,  they  should  be  thrown,  still  connected 
with  the  trachea  and  bronchi,  into  a  large  vessel  of  water.  If  they 
sink  it  should  be  noted  whether  the  sinking  takes  place  rapidly  or 
slowly.  If  they  sink  when  thus  united,  the  two  lungs  should  be 
tried  separately  ;  for  it  is  sometimes  found  that  one,  commonly  the 
right,  will  float,  while  the  other  will  sink.  Supposing  that  both  lungs 
sink,  it  will  then  be  proper  to  divide  each  into  twelve  or  fifteen  pieces 
and  place  these  pieces  separately  in  water.  On  the  other  hand,  the 
organs  when  placed  in  water  may  float ;  it  should  then  be  noticed 
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whether  they  float  high  above  the  surface,  or  at  or  below  the  level 
of  the  water.  Sometimes  they  indifferently  float  or  sink.  It  will  now 
be  proper  to  separate  the  lungs,  and  determine  whether  the  buoyancy 
is  due  to  one  or  both.  Each  lung  should  be  divided,  as  before,  into 
fifteen  or  twenty  pieces,  and  all  the  pieces  thrown  into  the  water. 
The  pieces  that  floated  and  those  which  only  sank  gradually  must  now 
be  collected,  placed  in  a  cloth  and  squeezed  firmly  (put  under  a  board, 
for  instance,  upon  which  the  operator  leans  or  stands  with  all  his 
weight),  after  which  they  must  again  be  thrown  into  water  and  their 
behaviour  noted  :  some  may  now  sink  which  previously  floated,  while 
others  may  sink  more  rapidly,  or  again  all  may  float.  Some  have 
recommended  that  the  lungs  should  be  placed  in  water  with  the  heart 
and  thymus  gland  attached  ;  but  there  appears  to  be  no  good  reason 
for  this,  since  it  is  as  easy  to  form  an  opinion  of  the  degree  of  buoyancy 
possessed  by  the  lungs,  from  the  readiness  with  which  they  float, 
as  by  observing  whether  or  not  they  have  the  power  of  supporting  these 
two  organs.  We  have  now  at  any  rate  a  complete  record  of  the 
behaviour  in  water  of  both  lungs,  of  each  lung,  and  of  every  piece  of 
each  lung. 

Value  of  the  Facts  ascertained  as  above  from  the  Lungs, 

IN  ANSWERING  THE  QUESTION,  HAS  THIS  CHILD  BREATHED  ? 

The  above  paragraphs,  numbered  1  to  9,  constitute  the  facts  of 
evidence  that  the  lungs  afford  us  ;  we  must  now  inquire  into  their 
value.  It  may  be  stated  at  once  that  this  value  is  infinitely  great  to 
answer  the  question — Did  this  child  breathe  ?  but,  per  contra,  infinitely 
small — in  the  absence  of  an  eye-witness- — to  answer  the  much  more 
important  question — Was  this  child  born  alive  ?  Indeed,  for  criminal 
law  the  matter  is  not  worth  discussion,  but  we  think  that  in  some 
future  civil  case  the  weight  of  cumulative  evidence  ( vide  Vol.  I,  p. 
127)  may  be  so  great  that  a  verdict  may  be  allowed,  and  should,  in  our 
opinion,  be  so  allowed  to  rest  upon  it.  We  must  therefore  consider 
all  the  points,  some  in  less,  some  in  greater  detail. 

(i.)  The  Volume  of  the  Lungs. — The  changes  in  volume  caused  by 
respiration  take  place  rapidly,  if  they  take  place  at  all,  and  complete 
expansion  has  been  observed  when  the  child  has  been  known  to  have 
taken  only  a  few  breaths  before  death.  Sometimes,  per  contra,  they 
are  found  in  their  foetal  condition,  though  the  child  has  been  known  to 
have  survived  birth  many  hours.  We  may  meet  then  with  every 
variety  in  the  appearances  between  these  two  extremes  :  the  act  of 
breathing  often  requires  a  considerable  time  in  order  to  be  fully 
established,  especially  in  those  children  which  are  of  a  weakly  con¬ 
stitution  or  prematurely  born.  Hence  the  lungs  will  be  found  to 
occupy  their  respective  cavities  to  a  greater  or  less  extent,  and  to 
cover  the  diaphragm  and  pericardium  more  or  less,  not  according 
to  the  time  that  the  child  has  lived,  but  according  to  the  perfection 
with  which  the  process  of  respiration  has  been  performed.  Thus 
although,  as  a  general  rule,  the  lungs  are  more  perfectly  filled  with 
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air  in  proportion  to  the  time  during  which  a  child  has  survived  its 
birth,  yet  this  is  open  to  numerous  exceptions,  and  it  is  these  which 
are  an  absolutely  fatal  bar  to  accepting  this  evidence  as  conclusive  of 
live  birth.  For  instances  vide  below  under  “  The  Hydrostatic  Test,’7 
to  which,  indeed,  this  and  the  next  four  or  five  points  are  merely 
preliminary  observations. 

(ii.)  Margins  of  the  Lung.- — These  require  no  discussion ;  we 
need  only  mention  that  for  some  reason — possibly  want  of  lateral 
support,  as  in  emphysema  in  adults — the  margins  are  frequently 
rounded  and  distended,  when  large  portions  of  the  rest  of  the  lung 
are  still  foetal.  Hence  it  is  from  the  margins  that  those  pieces  are 
likely  to  come  which  float  when  we  find  the  “  hydrostatic  test  ”  ( q.v .), 
giving  us  intermediate  results,  a  point  which  might  be  noted. 

(iii.).  Colour  of  Lung. — A  red  as  opposed  to  a  bluish  purple  colour 
indicates  oxidised  haemoglobin,  and  therefore  penetration  of  air, 
hence  the  more  uniform  the  red  colour  the  more  perfectly  has  air 
penetrated  ;  the  less  uniform  (the  more  mottling),  the  less  perfectly 
has  air  penetrated.  Dr.  Taylor  knew  a  case  in  which  a  child  lived 
twenty-four  hours,  breathing  feebly,  and  yet  its  lungs  on  examination 
were  precisely  the  colour  of  foetal  lungs.  It  will  be  found  that  the 
red  parts  float,  the  blue  ones  sink,  in  the  “  hydrostatic  test,”  to  which 
we  must  again  refer. 

(iv.)  Visibility  of  Air  Vesicles. — Precisely  the  same  arguments  apply 
as  to  colour  ;  the  vesicles  will  be  evident  in  the  red  parts  and  not  in  the 
blue  ;  evident  in  those  that  float,  not  evident  in  those  that  sink. 

(v.)  Crepitation  on  Squeezing. — Another  minor  point,  but  one 
about  which  there  is  this  to  be  said,  the  manipulation  of  the  lungs 
necessary  to  its  exhibition  is  apt  to  drive  air  from  a  crepitant  air- 
containing  piece  into  one  that  was  foetal,  hence  careless  manipulation 
may  lead  one  to  think  that  penetration  of  air  has  been  more  complete 
than  is  really  the  case.  Care  should  then  be  taken  not  to  use  this 
test  more  than  can  be  helped  before  resorting  to  the  hydrostatic  one. 

(vi)  Bubbles  of  Air  from  Lungs  Squeezed  under  Water. — Care  is 
needed  here  to  note  the  size  and  unevenness  of  the  bubbles  that  we 
may  not  mistake  breathed  air  for  the  gases  of  decomposition  ;  beyond 
this  the  test  is  merely  subordinate  to  and  corroborative  of  the 
“  hydrostatic  test.” 

(vii.)  Blood  in  the  Lungs. — A  point  requires  to  be  noted  here  as  to 
the  difference  in  result  between  sucking  air  into  the  chest  by  active 
expansion  of  its  cavity  and  mere  forcing  of  air  into  the  chest,  and  by 
this  means  causing  a  passive  expansion  of  its  cavity.  The  former 
encourages  circulation  of  blood  through,  as  well  as  air  entry  into,  the 
lung,  by  reducing  the  atmospheric  pressure  to  which  the  outer  surface 
of  the  lung  is  exposed  inside  the  unexpanded  chest ;  the  latter  has  no 
tendency  to  reduce  this  pressure,  but  merely  increases  the  counter 
pressure  in  the  air  tubes,  and  thus  has  a  tendency  to  prevent  circulation 
of  blood  through  the  lungs. 

It  is  thus  possible  to  conceive  that  we  might  get  indications,  from 
observing  the  amount  of  blood  in  the  substance  of  the  lung,  as  to  the 
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means  used  to  stimulate  respiration,  differentiating  between  the  skilled 
efforts  of  the  accoucheur  and  the  unskilled  ones  of  a  mother. 

Evidence  thus  derived  might  influence  our  opinion  of  the  results 
obtained  from  the  “  hydrostatic  test  ”  and  suggest  artificial  respiration, 
but  this  would  have  no  weight  in  deciding  “  born-alive  ”  or  not, 
except  in  so  far  that  it  suggests  the  probable  presence  of  an  eye¬ 
witness. 

(viii.)  Weight  of  the  Lungs. — The  facts  ascertained  are  here  so 
very  variable  that  no  conclusions  whatever  can  be  drawn  from  this 
test.  Lungs  that  have  not  breathed  are  sometimes  found  to  be 
heavier  than  those  of  another  child  which  had  breathed,  therefore  at 
once  it  is  proved  that  absolute  weight  is  of  no  use.  It  is  probable 
that  the  lungs  of  an  infant  have  some  relation  to  the  weight  of  that 
infant,  but  this  will  not  help  us  to  show  whether  the  child  had  breathed 
or  not. 

As  to  the  relative  weights  of  lungs  before  and  after  respiration, 
there  can  be  no  question  but  that  respiration  increases  the  weight  of 
a  lung  ;  but  the  lungs  before  us  are  in  one  condition  or  the  other  (as 
proved  by  other  means),  and  they  cannot  be  made  to  alter  into  the 
reverse  condition,  so  that  it  is  beyond  our  power  to  say  how  much 
they  may  have  gained  by  respiration,  nor  how  much  they  would 
lose  by  a  return  to  a  foetal  condition.  Hence  we  can  only  compare  them 
with  an  average  standard,  which  is  not  the  slightest  use  in  such  grave 
issues. 

The  only  conclusion  is,  then,  that  the  weight  of  the  lungs  relative 
to  the  weight  of  the  body  or  absolute  in  grains  is  utterly  useless  as 
evidence  of  “has  this  child  breathed  ?  ” 

(ix.)  The  Hydrostatic  Test. — This  is  a  very  old  test,  and  to  it  all 
the  preceding  observations  on  the  lung  are  merely  a  preliminary  (one 
might  say)  of  descriptive  appearances  rather  than  tests.  The  bare 
results  of  manipulation  are  three  in  number  : 

A.  The  lungs  and  every  piece  may  float. 

B.  The  lungs  may  just  sink  or  just  float,  but  of  the  pieces  some 
float  and  some  sink. 

C.  The  lungs  and  eveiy  piece  may  sink. 

A.  The  Lungs  and  every  piece  thereof  float  freely,  even  after 
Pressure. — This  proves  to  a  complete  demonstration  that  air  has 
penetrated  freely  to  all  parts  of  the  lung  ;  this  penetration  can  only 
be  due  to  (a)  respiratory  acts  of  the  child  ;  (a)  artificial  respiration 
by  some  one  else  ;  (c)  putrefaction. 

The  last  two  alternatives  are  discussed  below.  We  must  here 
make  a  few  remarks  on  the  first  alternative. 

It  would  seem  natural  to  suppose  that  such  complete  penetration 
of  air  indicates  prolonged  respiration,  and  therefore  some  considerable 
duration  of  life  leading  to  a  presumption  that  such  duration  was  too 
great  for  complete  birth  not  to  have  taken  place.  This  presumption, 
we  may  say  at  once  and  finally,  is  not  justified  by  facts.  Witness 
the  following  case  which  came  under  Dr.  Taylor’s  persona]  observa¬ 
tion  : 
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In  one  instance  the  author  found  it  impossible  to  expel  the  air  when  the 
child  had  lived  to  make  no  more  than  one  or  two  respirations,  and  had  died 
before  it  was  actually  born.  On  this  occasion  it  was  found  necessary,  in  order 
to  effect  delivery,  to  destroy  the  child  while  its  head  was  presenting.  It  lived, 
however,  a  sufficient  time  after  the  protrusion  of  its  head,  with  the  greater  part 
of  the  brain  destroyed,  to  cry  loudly  for  an  instant.  The  general  appearance 
of  the  body  showed  that  it  had  attained  to  the  full  period  of  gestation.  On 
opening  the  chest,  the  lungs  were  seen  projecting  slightly  forwards  over  the 
sides  of  the  pericardium.  They  were  of  a  light-red  colour,  but  not  crepitant 
under  the  finger.  They  had  the  external  physical  characters  which  these  organs 
are  known  to  acquire  on  the  first  establishment  of  respiration  ;  but  the  absence 
of  crepitation  proved  that  the  air-cells  were  not  completely  filled.  The  colour 
of  the  external  surface  was  throughout  uniform,  a  circumstance  which  the 
author  never  witnessed  in  lungs  that  had  been  artificially  inflated,  except  when 
the  inflation  had  been  carried  to  its  fullest  extent  out  of  the  body.  Then, 
however,  there  is  commonly  distinct  crepitation.  When  removed  and  placed 
on  water,  the  lungs  floated  freely  ;  and,  on  being  separated,  both  appeared 
equally  buoyant.  Each  lung  was  next  divided  into  sixteen  pieces,  and  every 
piece  floated.  In  dividing  them,  it  was  observed  that  the  colour  was  uniform 
throughout  their  substance,  but  there  was  no  sense  of  crepitation  under  the 
knife  ;  and  the  cells  in  which  the  air  was  diffused  could  not  be  seen.  The  pieces 
were  then  subjected  to  forcible  compression  for  some  time  in  a  folded  cloth.  The 
cloth  was  ruptured  by  the  force  employed  ;  yet,  on  removing  the  pieces,  and 
placing  them  on  water,  they  all  continued  to  float.  A  portion  of  air  had,  un¬ 
doubtedly,  been  forced  out,  but  not  sufficient  to  deprive  any  of  them  entirely 
of  their  buoyancy.  The  compression  was  carried  to  the  farthest  possible  limit 
consistently  with  the  preservation  of  the  structure  of  the  lungs. 

The  position  then  is,  that  although  there  may  occur  cases  in  which 
the  signs  of  full  respiration  may  justify  an  opinion  of  live  birth,  such 
opinion  will  have  to  be  fortified  by  other  facts  in  addition  before  it 
can  amount  to  conclusive  proof. 

B.  The  Lungs  just  float  or  sink,  but  some  pieces  float  and  others 
sink. — This  condition  is  obviously  due  to  less  complete  penetration  of 
air  and  proves  less  vigorous  respiration  ( vide  below,  X  b,  for  its 
value). 

C.  The  Lungs  and  every  piece  sink. — Obviously  no  permanent 

penetration  of  air,  suggesting  no  respiration,  but  again  vide  below 
(Y  b)  for  its  value. 

We  must  now  notice  : — 

(X)  Though  the  child  has  made  efforts  at  respiration  the  lungs  or 

fragments  may  sink  from 

(a)  intra-uterine  disease  of  the  lungs  ; 

(b)  persistent  simple  atelectasis. 

(Y)  Though  the  child  has  made  no  perceptible  efforts  to  breathe 

the  lungs  or  fragments  may  float  from 

(a)  putrefaction  ; 

(b)  artificial  respiration. 

X.  The  Lungs  or  Fragments  may  Sink  though  the  Child  has 

made  Efforts  at  Respiration. 

(a)  From  Disease.- — Syphilitic  affection  of  the  lungs  is  known  in 
new-born  babies,  and  pneumonic  or  other  consolidation  is  occasionally 
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found  ;  or,  again,  the  lungs  may  possibly  be  oedematous  from  morbid 
changes  in  the  circulation  through  them.  None  of  these,  however,  can 
cause  the  medical  jurist  any  real  difficulty,  for  they  all  differ  grossly 
from  simple  atelectasis  or  non-expansion,  by  the  fact  if  air  be  blown 
into  a  lung  through  a  tube  it  will  at  once  expand  in  simple  atelectasis, 
but  will  not  in  disease.  It  also  feels  tougher  in  disease,  and  cuts 
differently. 

(b)  From  Persistent  Atelectasis. — It  is  remarkable  that  life  should 
continue  for  many  hours,  sometimes  even  for  days,  under  such  a 
condition  ;  but,  nevertheless,  the  occasional  existence  of  this  state 
of  the  organs  (either  as  a  whole  or  in  patches)  in  a  living  child  is  placed 
beyond  all  dispute.  Nay,  more,  it  has  been  found  that  it  is  not  neces¬ 
sary  that  the  whole  of  the  lungs  should  have  received  air  in  order 
that  a  child  should  continue  to  live  for  months  after  its  birth.  It  is 
only  necessary  to  quote  three  such  cases  (they  are  as  good  as  300), 

one  twelve  hours,  another  five  weeks,  and  a  third  six  months. 

* 

Donders  made  a  post-mortem  examination  of  the  body  of  a  child  for  one  of 
his  lectures  on  Forensic  Medicine.  The  lungs  were  of  a  uniformly  brown  colour, 
placed  rather  on  the  side  of  the  chest,  with  their  edges  superiorly.  They  both 
sank  in  water  ;  the  right  was  readily  inflated  ;  the  left  was  cut  into  pieces,  during 
which  process  no  crepitation  was  heard  or  felt,  and  each  piece  sank  in  water. 
A  knife  passed  with  light  pressure  over  the  section  expressed  only  a  little  reddish- 
coloured  fluid.  The  bladder  was  empty.  There  was  no  meconium  in  the  large 
intestines.  There  was  no  food  in  the  stomach.  The  conclusions  were — (1)  an 
immature  child  of  about  seven  months,  still-born,  which  did  not  remain  in 
the  uterus,  or  only  for  a  short  time  after  death  :  (2)  only  a  short  time  dead. 

The  error  of  this  conclusion  was  subsequently  demonstrated  by  the  ascertained 
facts  of  the  case.  The  child  at  its  birth  gave  but  slight  signs  of  life,  bub  on  the 
employment  of  the  ordinary  means  it  soon  began  to  cry  in  the  usual  way.  For 
some  hours  it  lay  quietly  moaning.  In  the  evening  it  was  of  a  bluish  colour,  but 
became  more  lively  on  the  application  of  warmth.  It  soon  grew  cold  and  rigid, 
and  died  twelve  hours  after  its  birth. 

A  child,  aged  five  weeks,  died  suddenly,  and  its  death  was  attributed  to  an 
opiate,  although  the  circumstances  rendered  it  highly  improbable  that  the  child 
had  died  from  poison.  The  body  was  in  good  condition.  The  lungs  were  found 
lying  at  the  back  part  of  the  chest,  inelastic,  and  presenting  no  crepitation  in  any 
part.  They  had  the  usual  appearance  of  the  unexpanded  lungs  of  the  foetus. 
They  weighed  1,080  grains.  They  sank  in  water,  and  when  divided  into  many 
pieces  no  portion  of  them  floated.  It  was  difficult  to  inflate  them,  and  the 
portions  inflated  readily  lost  the  air  by  compression  and  sank.  The  microscope 
showed  an  absence  of  cellular  structure.  It  is  surprising  how  the  child  could 
have  lived  so  many  weeks  with  this  state  of  the  lungs  ;  and  it  is  obvious  that 
under  such  circumstances  a  very  slight  obstruction  to  respiration  would  suffice 
to  account  for  its  sudden  death  ( Lancet ,  1868,  1,  p.  870). 

A  child  aged  six  months  had  been,  it  was  supposed,  destroyed  by  suffocation. 
Upon  opening  the  chest  the  viscera  were  found  healthy  ;  but  the  whole  of  the 
inferior  lobe  of  the  right  lung  was,  so  far  as  regarded  colour,  density,  and  structure, 
precisely  like  the  lungs  of  a  foetus,  no  air  having  ever  penetrated  into  it.  It  had 
grown  in  size  but  never  functionated. 

Meckel  relates  two  instances  in  which  the  lungs  sank  in  water,  but  the  women 
respectively  confessed  that  they  had  destroyed  their  children  (“  Gerichtl.  Med.,” 
p.  365). 

The  cases  given  above  demonstrate  the  fallacy  of  those  medical 
opinions  which  have  been  given  by  some  experts  in  civil  cases,  in- 
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volving  questions  connected  with  live  birth,  inheritance,  and  tenancy 
by  courtesy.  Looking  to  the  condition  of  the  lungs  alone,  it  is  obvious 
that  many  children  would  be  pronounced  dead  who  were  not  only 
living  when  bom,  but  had  survived  their  birth  many  hours.  Such 
a  life,  although  not  indicated  by  those  changes  in  the  lungs  which  are 
brought  about  by  active  respiration,  must  still  be  called  extra-uterine. 

Cases  of  the  above  description  are  beyond  the  reach  of  the  hydro¬ 
static  as  well  as  of  all  other  tests  applied  to  the  respiratory  organs. 

The  explanations  offered  to  account  for  the  facts  are,  according  to 
Dixon  Mann  (“For.  Med.”),  as  follows  : — Maschka  and  others  deny 
that  air  enters  the  lungs  at  all  in  such  cases  ;  the  passage  of  air  along 
the  trachea  and  bronchi  is  regarded  as  sufficient  to  account  for  the 
signs  manifested  during  life.  Others  accept  the  theory  first  propounded 
by  Simon  Thomas — that  in  feeble  infants  the  respiratory  movements 
may  gradually  subside  in  such  a  way  that  the  passive  elasticity  of  the 
lung-tissue,  at  every  respiration,  drives  out  more  air  than  is  drawn  in 
at  the  inspiration  ;  in  this  way  the  lungs,  after  having  breathed, 
gradually  return  to  the  foetal  condition.  As  the  result  of  experi¬ 
mental  investigation  Ungar  states  that  the  air  which  has  entered  the 
lungs  may  be  entirely  absorbed  after  respiration  has  ceased  by  the  blood 
circulating  through  them. 

Possibly  also  the  following  may  explain  matters  in  some  cases. 
A  healthy  full-grown  child,  recently  born,  may  make  an  attempt  at 
inspiration,  but  the  closure  of  the  larynx  from  spasm,  or  some  irritant 
such  as  the  vaginal  discharges,  meconium,  etc.,  may  impede  the 
entry  of  air  into  the  lungs.  The  chest  in  this  case  is  arched,  the  head 
thrown  back,  and  there  is  a  convulsive  rigidity  of  the  muscular  system  ; 
the  tongue  is  firmly  retracted,  especially  at  its  base.  Unless  the  finger 
of  the  accoucheur  is  passed  quickly  down  to  the  base  of  the  tongue, 
and  the  epiglottis  raised  by  pressing  it  forwards,  the  child  would  never 
inspire,  although  it  might  have  a  perfect  capacity  to  breathe.  Braxton 
Hicks  met  with  a  case  of  this  kind  :  the  air  entered  the  lungs  imme¬ 
diately  after  the  above  operation,  and  the  child  breathed  and  lived. 

Any  discussion  on  these  explanations  would  be  useless  and  out  of 
place  here  when  the  facts  themselves,  with  which  alone  a  medical  jurist 
is  concerned,  are  attested  by  so  many  independent  witnesses. 

Y.  The  Lungs  or  Fragments  may  eloat  though  the  Child  has 

not  made  Efforts  at  Breathing. 

(a)  From  Putrefaction. — The  lungs  of  a  still-born  child,  when  allowed 
to  remain  in  the  thorax,  are  slow  in  undergoing  putrefaction  ;  but, 
nevertheless,  they  sooner  or  later  acquire  sufficient  air  to  render  them 
buoyant  in  water.  This  form  of  gaseous  putrefaction  may  even 
take  place  in  the  lungs  of  a  child  which  has  died  in  the  womb.  One 
instance  of  the  kind  is  recorded  by  Albert  (Henke’s  Zeitschr.,  1837,  2, 
179),  in  which  the  child  was  cut  out  of  the  uterus  in  a  putrefied  state, 
and  its  lungs  floated  when  placed  on  -water.  It  has  been  also  alleged 
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that  the  formation  of  air  may  take  place  in  the  lungs  from  putrefaction, 
and  not  be  indicated  by  change  in  colour,  smell,  or  other  properties  of 
the  organs  ;  but,  admitting  that  this  may  occur,  it  can  create  no  diffi¬ 
culty  in  the  investigation. 

When  the  lungs  are  putrefied,  this  will  be  determined,  in  general, 
by  putrefaction  having  extended  throughout  all  the  soft  parts  of  the 
body.  The  organs,  according  to  the  degree  of  putrefaction,  will  be 
found  soft,  of  a  dark  green  or  brown  colour,  and  of  a  highly  offensive 
odour  ;  and  the  serous  membrane  covering  the  surface  will  be  raised 
in  large  visible  bladders,  from  which  the  air  may  be  forced  out  by 
very  moderate  compression.  It  has  been  remarked  that,  under  the 
same  conditions,  gaseous  putrefaction  takes  place  as  rapidly  in  the 
liver,  heart,  and  thymus-gland  of  a  new-born  child  as  in  the  lungs. 
We  should,  therefore,  examine  the  general  condition  of  these  organs 
and  the  body.  The  distension  of, the  lungs  with  gas  from  putrefaction 
cannot  be  easily  overlooked  nor  mistaken  for  the  air  of  respiration. 
A  case  may  possibly  occur  wherein  the  characters  presented  by  the 
lungs  will  be  such  as  to  create  some  doubt  whether  the  buoyancy  of 
the  organs  is  due  to  putrefaction  or  respiration  ;  or,  what  is  not  unusual, 
whether  the  putrefied  lungs  may  not  also  have  undergone  the  changes 
produced  by  respiration.  The  facts  may  be  apparently  explicable  on 
either  assumption.  Other  facts,  under  a  proper  investigation,  may 
serve  to  remove  any  doubt.  The  answer  to  any  objection  founded  on  the 
putrefied  state  of  these  organs  must  at  once  suggest  itself. 

It  may  be  that  the  medical  witness  cannot  obtain  satisfactory 
evidence  from  experiments  on  lungs  in  such  a  condition.  He  should 
then  at  once  abandon  the  case,  and  declare  that  in  regard  to  the  question 
of  respiration,  medical  evidence  cannot  establish  either  the  affirmative 
or  the  negative.  The  fact  of  his  not  being  able  to  give  the  evidence 
required  cannot  be  imputed  as  a  matter  of  blame  to  him,  because  this 
is  due  to  circumstances  over  which  he  has  no  control.  In  a  case  of 
poisoning,  the  appearances  after  death  in  the  viscera  may  be  entirely 
destroyed  by  putrefaction  ;  but  no  practitioner  would  think  of  looking 
for  proofs  when  the  circumstances  rendered  it  impossible  for  him  to 
obtain  them. 

The  hydrostatic  test  when  completely  applied  as  above  described 
will  distinguish  putrefaction  from  respiration  as  follows  : — 

If  such  a  piece  of  decomposing  lung  be  firmly  squeezed,  as  mentioned 
in  the  details  of  the  test,  the  gas  will  be  easily  forced  out,  because, 
owing  to  decomposition,  passage  in  any  direction  through  the  tissues 
is  easy,  and  the  lung  will  then  sink.  This  is  in  contrast  to  the  behaviour 
of  a  piece  of  respired  lung  (not  decomposed),  for  in  this  case  the  air 
is  only  able  to  travel  along  the  natural  passages,  and  it  is  practically 
impossible,  on  applying  moderate  or  even  severe  pressure  (in  the 
ordinary  way),  to  avoid  blocking  some  of  the  tubes  in  the  middle,  and 
so  retaining  some  of  the  air  in  otheir  distal  parts  ;  hence,  short  of 
pressure  so  severe  as  to  destroy  their  texture  altogether,  the  lungs 
will  float  by  reason  of  this  imprisoned  air.  When  decomposition  has 
advanced,  the  differences  will  disappear  because  the  respired  air  in  the 
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tubes  can  find,  equally  with  the  gases  of  decomposition,  a  free  passage 
in  any  direction. 

(b)  From  Artificial  Respiration. — If  at  birth  a  child  does  not 
voluntarily  start  breathing,  artificial  means  should  be  adopted  in 
order  to  resuscitate  it.  In  all  modern  works  on  obstetrics  two  or  three 
methods  of  performing  artificial  respiration  are  detailed  (Schultze’s 
is  possibly  the  best),  and  for  all  of  them  are  claimed  cases  of  recovery 
from  asphyxia  neonatorum.  The  rationale  of  the  proceeding  is  two¬ 
fold — (a)  to  mechanically  introduce  into  the  lungs  a  sufficiency  of  air 
to  expand  them  ;  ( b )  to  stimulate  the  dormant  centre  of  respiration 
into  activity,  so  that  voluntary  breathing  may  commence.  That  the 
latter  part  of  the  process  is  successful  at  times  is  proved  by  the  very 
numerous  cases  of  recovery,  of  which  it  is  useless  to  give  illustrations  ; 
the  degree  to  which  the  former  part  is  successful,  or  may  be  successful, 
is  well  illustrated  by  the  following  case,  reported  by  Braxton  Hicks  : — 

He  delivered  a  woman,  of  a  full-grown,  child  ;  it  was  still-born,  and  there 
was  no  effort  at  respiration.  An  attempt  was  made  to  resuscitate  the  child, 
but  unsuccessfully,  by  blowing  air  into  the  lungs  through  a  catheter.  On  inspec¬ 
tion,  the  lungs  were  observed  to  be  of  large  size,  but  they  did  not  present  the 
usual  appearance  of  lungs  which  had  breathed.  Although  about  three-fourths 
of  the  organs  had  received  air  by  inflation,  they  were  of  a  pale-fawn  colour,  like  the 
thymus  gland.  The  air  was  contained  in  the  minute  air-cells.  They  floated  on 
water  as  well  as  all  the  pieces  (fifteen  or  sixteen)  into  which  they  were  divided. 
Sir  Thomas  Stevenson  confirmed  this  observation.  When  compressed  be¬ 
tween  the  fingers  under  water  small  bubbles  of  air  escaped  ;  but  no  amount  of 
compression  short  of  destroying  their  structure  caused  these  pieces  to  sink. 

Hence  it  must  be  admitted  that  so  far  as  pure  medical  evidence  is 
concerned  there  is  none  which  is  really  satisfactory  to  distinguish 
between  lungs  which  have  been  partially  (or  even  wholly)  distended 
by  artificial  as  opposed  to  natural  means.  Medical  men  must  recognise 
this,  and  not  attempt  to  stretch  evidence  beyond  reasonable  limits. 

The  importance  of  introducing  the  matter  lies  in  the  fact  that  a 
case  is  reported  (Von  Siebold  in  Henke’s  Zeitschr.  der.  S.  A.,  vol.  3, 
1845)  in  which  a  child  was  found  with  its  head  cut  off  and  the  lungs 
contained  air,  but  the  mother  asserted  that  this  was  due  to  her  efforts 
at  artificial  respiration. 

The  inconsistency  of  the  woman’s  statement  as  to  the  mode  in 
which  she  inflated  the  lungs  was  clearly  proved,  and  the  examiners 
did  not  hesitate  to  give  a  decided  opinion  that  the  air  found  in  the 
lungs  had  been  derived  from  the  act  of  respiration,  and  not  from 
artificial  inflation.  This  case  shows  that,  when  a  theoretical  objection 
of  this  kind  comes  to  be  tested  practically,  it  ceases  to  present  any 
difficulty.  It  may  happen,  however,  that  another  person  may  inflate 
the  lungs,  and  if  the  mother  has  been  secretly  delivered,  she  may  be 
wrongly  charged  with  murder. 

A  midwife  attempted  to  revive  a  child  by  breathing  into  its  lungs  after 
removal  of  its  body  from  the  soil  of  a  privy,  but  the  circumstances  of  the  case 
were  well  known  from  the  statement  of  the  midwife.  (Casper’s  Vierteljahrsschr., 
1859,  2,  p.  38.) 
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Indeed,  in  all  cases  in  which  the  question  of  artificial  respiration 
can  occur  there  will  be  the  evidence  of  the  person  who  performed  it, 
or  at  least  very  good  material  for  cross-examination  of  some  one  who 
alleges  it  was  done,  so  that  pure  medical  evidence  on  the  subject  is  of 
very  little  value. 

We  see,  then,  that  these  changes  in  chest,  diaphragm  and  lungs  are 
capable  of  proving,  and  do  collectively  pro  ve,  the  degree  to  which  air 
has  penetrated  the  substance  of  the  lungs  ;  they  can  and  do  prove 
whether  such  air  was  due  to  respiration  (natural  or  artificial)  or  to 
putrefaction,  but  they  cannot  prove  that  this  penetration  was  the 
result  of  breathing  after  the  child  was  completely  born,  nor  can  they 
prove  the  negative  that  there  was  no  life  after  birth,  because  there 
was  no  penetration  of  air  and  because  the  lungs  were  still  foetal  in 
colour. 

It  is  important  to  remember  the  above  statements,  which  are  now 
universally  accepted,  because  medical  jurists  of  repute  have  in  former 
days  expressed  contrary  opinions,  basing  them  upon  imperfect  observa¬ 
tion  and  inferences  which  are  no  longer  justified  in  the  face  of  modem 
knowledge  and  experience.  Casper,  for  instance,  assumed  that  all 
cases  of  secret  delivery  are  rapid,  a  totally  unwarranted  assumption 
quite  opposed  to  fact. 

Dr.  Taylor  thus  summed  up  the  matter  very  briefly,  but  very  much 
to  the  point. 

Respiration  Before  or  During  Birth  ? — It  has  been  already  stated 
that  the  pulmonary  tests  are  fitted  to  prove  only  whether  a  child  has 
or  has  not  lived  to  breathe.  Neither  the  hydrostatic  nor  any  other 
test  can  positively  show  that  the  body  of  a  child  was  entirely  born 
alive  when  the  act  of  breathing  was  performed.  As  this  is  a  subject 
which  generally  gives  vise  to  some  discussion  in  cases  of  child-murder,  a 
few  remarks  are  here  made  on  it  : — 1st.  Respiration  may  be  performed 
while  the  child  is  in  the  womb,  after  the  rupture  of  the  membranes — 
the  mouth  of  the  child  being  at  the  os  uteri  ( vide  vagitus  uterinus 
p.  211) ;  its  occurrence,  although  extremely  rare,  rests  upon  undisputed 
authority.  2nd.  A  child  may  breathe  while  its  head  is  in  the  vagina, 
either  during  a  presentation  of  the  head  or  of  the  breech  ( vide  vagitus 
vaginalis,  p.  211).  It  is  not  very  uncommon,  and  it  must  be  set 
down  as  a  possible  occurrence.  3rd.  A  child  may  breathe  while  its 
head  is  protruding  from  the  outlet ;  in  this  position  respiration  may  be 
as  completely  set  up  in  a  few  moments  by  its  crying,  as  we  find  it  in 
some  children  that  have  actually  been  bom,  and  have  survived  their 
birth  for  several  hours.  This  is  the  most  usual  form  of  respiration 
before  birth.  •  In  vagitus  uterinus  or  vaginalis  the  lungs  receive  but  a 
very  small  quantity  of  air  ;  in  respiration  after  protrusion  of  the 
head  the  lungs  may  be  sometimes  found  moderately  well  filled, 
although  never,  perhaps,  possessing  all  the  characteristic  properties 
of  those  which  have  fully  breathed.  The  well-known  occurrence 
of  respiration  under  either  of  these  three  conditions  strikingly  displays 
the  fallacy  of  making  this  process  the  certain  boundary  of  extra-uterine 
life.  A  child  may  breathe  in  the  uterus  or  vagina,  or  with  its  head  at 
m.j. — VOL.  ii.  14 
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the  outlet,  and  die  before  its  body  is  born  ;  the  discovery  of  its  having 
breathed  would  not,  therefore,  be  proof  of  its  having  enjoyed  what 
has  been  termed  “  extra-uterine  life.”  The  death  of  a  child,  which 
has  breathed  in  the  womb  or  vagina,  from  natural  causes  before  its 
entire  birth,  is  a  possible  occurrence  ;  but  its  death  from  natural  causes 
before  birth,  after  it  has  breathed  by  the  protrusion  of  its  head  from 
the  outlet,  is  an  unusual  event.  All  that  we  can  say  is — it  may  take 
place  ;  but  the  death  of  a  child  under  these  circumstances  would  be 
the  exception  to  a  very  general  rule.  Oberkamp,  in  four  successive 
deliveries  of  the  same  woman,  observed  that  the  children  breathed 
before  delivery,  but  died  before  they  were  born. 

It  is  now  certain  that,  for  criminal  purposes  at  any  rate,  the  law 
will  assume — until  the  contrary  appears  from  other  circumstances — • 
that  the  respiration  of  a  child,  established  by  the  best  of  evidence,  was 
carried  on  before  it  was  entirely  born,  and  not  afterwards.  Let  the 
witness,  then,  in  a  case  of  alleged  child-murder,  ever  so  clearly  establish 
the  fact  of  respiration  and  therefore  of  life,  at  the  time  the  violence 
was  used,  this  evidence  is  not  always  sufficient.  He  is  asked  whether 
he  will  undertake  to  swear  that  the  child  had  breathed  after  its  body 
was  entirely  in  the  world.  Unless  he  can  go  as  far  as  this — which, 
for  obvious  reasons,  he  can  rarely  be  in  a  condition  to  do — it  will  be 
legally  assumed  that,  although  the  child  had  breathed,  it  had  come 
into  the  world  dead.  It  is  quite  necessary  that  medical  witnesses 
should  know  what  they  are  required  to  prove  on  these  occasions. 

In  former  editions  of  this  work  the  reader  can  find  full  particulars 
of  the  following  cases,  all  of  which  were  decided  in  accordance  with 
the  above  statement  : — 

R.  v.  Poulton,  R.  v.  Simpson  (Winchester  March  Ass.,  1835),  R.  v.  Brain,  R.  v. 
Seller  (Norfolk  Spring  Cir.,  1837),  R.  v.  Christopher  (Dorset  Lent  Ass.,  1845), 
R.  v.  Stevens  (Midland  Circuit,  1853),  R.  v.  Taylor  (Hereford  Sum.  Ass.,  1863). 

In  the  August  session  of  1889  the  editor  heard  the  judge  at  the 
Old  Bailey  stop  a  case  of  infanticide  very  peremptorily.  The  medical 
evidence  proved  that  every  piece  of  the  lung  floated  and  that  a  cord  was 
tightly  tied  round  the  child’s  neck,  but  the  medical  witness  refused  to 
swear  that  even  such  complete  respiration  had  taken  place  after 
complete  birth. 

This  is  now  the  law  for  practical  purposes,  though  probably  a 
wrong  interpretation  of  facts. 

For  respiration,  however  complete  or  incomplete,  to  be  considered 
proof  of  live  birth,  an  eye-witness  to  those  respirations  is  essential, 

except  possibly,  indeed,  under  the  circumstances  of  the  next 
paragraph . 

2.  Evidence  of  Live  Birth  from  Crying. 

It  is  quite  certain  that  a  child  may  breathe  without  crying,  but  it 
cannot  cry  without  breathing,  and  this  might  therefore  have  been 
discussed  in  the  next  section  but  for  one  or  two  exceptional  points. 
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In  the  first  place,  there  is  undoubted  evidence  that  a  child  may 
utter  a  cry  either  in  the  womb  or  in  the  vagina  (such  a  cry  is  known 
as  vagitus  uterinus  or  vaginalis ),  such  cry  being  distinctly  audible  to 
bystanders,  and  has  even  been  heard  outside  the  lying-in  room. 

For  a  fully  reported  case  of  vagitus  uterinus  by  Peiser,  vide  Monat - 
schr.  fur  Geb.  und  Gyn.,  August,  1903,  where  fifteen  well-authenticated 
cases  are  also  referred  to. 

Secondly,  in  Scotland,  for  purpose  of  tenancy  by  courtesy  (vide  p. 
188),  it  is  required  to  be  shown  not  merely  that  a  child  had  breathed, 
but  that  the  child  had  cried  after  it  was  born. 

Beck  remarks  that  the  Scotch  law  is  more  precise  than  the  English 
in  thus  demanding  proof  of  crying  ;  but  it  should  be  added  that  it  is 
less  just.  The  case  of  Dobie  v.  Richardson  (Court  of  Session,  1765)  is 
sufficient  to  prove  this. 

Dobie’s  wife  brought  forth  a  child  about  nine  months  after  marriage  which 
breathed,  raised  one  eyelid,  and  expired  in  convulsions  about  half  an  hour  after 
its  birth,  but  was  not  heard  to  cry.  The  mother  died  in  childbed,  and  the  question 
was  whether  the  jus  mariti  was  not  lost  by  the  death  of  the  wife  within  the  year, 
without  a  child  of  the  marriage  which  had  been  heard  to  cry. 

The  decree  made  in  the  case  was  that  as  the  wife  did  not  live  a  year  and  a 
day  after  her  marriage,  and  it  was  not  proved  that  the  child  or  foetus  of  which  she 
was  delivered  was  heard  to  cry,  the  husband  was  not  entitled  to  any  part  of  his 
deceased  wife’s  effects.  (Beck’s  “Med.  Jur.,”  1,  358.) 

The  judges  in  this  case  did  not  stultify  themselves  by  affirming  that 
the  child  in  question  was  born  dead.  This  is  a  physiological  and  not 
a  legal  point.  A  child  which  died  in  convulsions  half  an  hour  after 
its  birth  could  not  be  described  as  having  been  born  dead.  The  law 
of  any  country  may  assume  its  own  standard  of  life  at  birth.  The 
Scotch  law  thus  assumes  “audible  crying,”  but  it  cannot  alter  the 
physiological  facts  that  a  child  may  be  born  alive  without  crying. 
(See  also  the  decision  in  the  case  of  Blackie,  Court  of  Session,  1833.) 
It  was  suggested  that  the  proof  of  breathing  should  suffice,  but  by  a 
majority  the  judges  adhered  to  the  old  dictum  of  the  law  of  Scotland, 
and  decided  that  the  only  receivable  proof  of  life  in  such  a  case  was 
that  the  child  had  cried.  They  found  that  proof  that  a  child  was 
capable  of  motion,  and  that  it  had  breathed  for  three-quarters  of  an 
hour,  was  not  sufficient  to  establish  live  birth. 

Value  of  the  Evidence  from  Crying. — From  the  result  of  the  trial 
above  it  would  appear  that  in  Scotland  its  value  is  absolute,  and 
provided  there  is  good  aural  evidence,  nothing  more  seems  to  be 
required  to  prove  “live  birth,”  prenatal  crying  being  ignored  by  the 
law  apparently,  although  it  has  been  heard  by  observers. 

In  England,  on  the  other  hand,  it  is  undoubtedly  a  proof  of  life, 
and  must  be  regarded  as  such,  but  to  be  regarded  as  a  proof  of  live 
birth  it  is  imperative  that  there  shall  be  an  actual  eye-witness  (as 
well  as  ear- witness)  that  the  child  cried  after  it  was  fully  born.  In  the 
absence  of  such  an  eye-witness,  any  evidence  of  a  cry  will  be  merely 
of  the  same  nature  as  evidence  of  breathing,  and  will  be  judged  by  the 
same  rules  (vide  discussion  in  the  previous  section). 


212 


LIVE  BI RTH  — -MU SOLE  PHENOMENA 


3.  Evidence  of  Live  Birth  from  Muscular  Movements  and 

Rigor  Mortis. 

The  spasmodic  twitching  of  the  muscles  of  the  mouth  has  been 
judicially  regarded  as  a  sufficient  proof  of  live  birth  when  noticed  by 
a  person  in  a  child  completely  bom  ( Fishv .  Palmer,  infra)  a  fortiori, 
therefore,  the  motion  of  a  limb  will  be  considered  sufficient  legal 
evidence  of  life  after  birth.  It  is  to  be  observed  that  the  length  of 
time  during  which  these  signs  of  life  continue  after  a  child  is  bom  is 
wholly  immaterial :  all  that  is  required  to  be  established  is  that  they 
were  positively  manifested.  A  child  which  survives  entire  birth 
for  a  single  instant  acquires  the  same  civil  rights  as  if  it  had  continued 
to  live  for  a  month  or  longer. 

In  Fish  v.  Palmer  the  obstetric  experts  who  were  summoned  to 
give  evidence  differed  in  opinion.  Babington  and  Haighton  stated 
that  had  the  child  been  born  dead  or  had  the  vital  principle  been 
extinct,  there  could  have  been  no  muscular  movement  in  any  part 
of  its  body  ;  therefore  the  child  had,  in  their  opinion,  been  bom 
alive,  and  had  manifested  some  evidence  of  life  after  its  birth .  Denman, 
who  was  called  for  the  defendant,  dissented  from  this  view.  He  con¬ 
tended  that  from  the  evidence  the  child  had  not  been  bom  alive, 
and  in  explanation  of  this,  drew  a  distinction  between  uterine  and 
extra-uterine  life.  He  attributed  the  tremulous  movements  of  the  lips 
after  birth  to  the  remains  of  uterine  life.  The  jury,  however,  under 
the  direction  of  the  court,  pronounced  by  their  verdict  that  the  child 
had  been  born  living,  and  the  plaintiff  thus  recovered  an  estate  of  which 
he  had  been  for  ten  years  deprived. 

From  the  result  of  this  case  it  would  appear  that  the  English  law 
does  not  recognise  any  distinction  between  uterine  and  extra-uterine 
life  as  drawn  by  Denman.  The  question  is  simply  life  or  death — living 
or  dead  ?  Denman  did  not  assert  that  the  child  was  born  dead.  On 
the  contrary,  he  assigned  the  movements  observed  by  the  witnesses 
to  the  continuance  of  life — but  of  uterine  life. 

In  the  light  of  modern  physiology  one  feels  that  the  verdict  was 
probably  right  in  law  or  equity,  but  doubtful  in  actual  science.  We 
know  [vide  Vol.  I.,  p.  264  et  seg.)that  after  death  in  the  popular  sense 
the  muscles  will  twitch  or  even  contract  under  the  influence  of  stimuli, 
from  within  or  from  without,  therefore  the  child  might  have  been  dead 
when  these  twitches  were  observed,  for  they  came  well  within  the  known 
period  of  time  after  death  during  which  muscles  are  irritable  and 
contractile.  On  the  other  hand,  in  the  life  of  a  very  large  number  of 
children  there  is  a  time  after  complete  birth  during  which  they  lie  as 
though  dead,  but  the  subsequent  efforts  of  the  accoucheur  prove  that 
they  were  really  alive  ;  it  is  beyond  the  reach  of  medical  science  to 
say  that  this  period  of  “  suspended  animation  ”  did  not  exist  in  the 
child  in  question,  and  that  it  passed  from  this  state  into  one  of  death, 
for  not  all  children  can  be  rescued  from  it. 

It  is,  perhaps,  inadvisable  to  have  such  subtle  medical  distinctions 
wrangled  about  in  a  court  of  law,  and  therefore  we  say,  let  the  verdict 
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turn  on  facts  of  movement,  and  accept  them  as  signs  of  life,  which 
they  undoubtedly  are,— of  life  in  the  muscles. 

It  must,  however,  be  emphatically  stated  that  actual  proof  of  such 
movements  having  been  seen  must  be  demanded  from  an  eye-witness 
before  they  can  be  accepted  as  reliable  evidence  of  live  birth  ;  it  is 
inconceivable  that  their  past  existence  could  be  proved  or  even  sug¬ 
gested  by  the  minutest  examination  after  death. 

In  the  case  of  R.  v.  Pill  (Dorset  Sum.  Ass.,  1869)  the  body  of 
the  child  was  rolled  in  a  quilt  and  placed  in  a  drawer  ;  some  seventeen 
hours  later  cadaveric  rigidity  was  found  in  the  muscles.  A  medical 
man  stated  his  belief  that  this  was  a  proof  of  live  birth,  as  he  believed 
it  would  not  have  occurred  had  the  child  been  still-born. 

We  now  know  that  such  a  belief  is  entirely  erroneous ;  new-born 
children  pass  into  rigor  mortis  after  death  whether  live-  or  still-born, 
and  plenty  of  cases  of  actual  ante-partum  rigor  mortis  are  reported. 
For  one  such  vide  B.M.J .,  April  30,  1904,  where  it  was  known  that 
the  child  was  alive  five  hours  before  delivery  ( vide  also  Vol.  I.,  where 
ante-natal  rigor  mortis  is  fully  illustrated). 

4.  Evidence  of  Live  Birth  from  the  Circulation. 

This  will  be  considered  as  follows  : — 

1.  Pulsations  in  cord  and  beating  of  the  heart. 

2.  Changes  in  ductus  arteriosus. 

3.  Changes  in  ductus  venosus. 

4.  Changes  in  foramen  ovale. 

l.  Pulsations  in  the  Cord  and  Beating  of  the  Heart— If  an  adult’s 
heart  is  beating  he  is  not  dead  {vide  Vol.  I.,  pp.  243  et  seq.)  ;  why,  then, 
if  a  child’s  heart  is  beating  should  it  be  considered  dead  ?  Logic 
refuses  an  answer  to  such  a  query  ;  the  only  difficulty  lies  in  the  fact 
that  such  pulsations  leave  no  evidence  of  their  occurrence. 

In  some  instances,  life  may  be  indicated  by  the  action  of  the  heart, 
when  owing  to  some  accident  the  lungs  cannot  act.  Efforts  at 
respiration  may  be  made,  but  the  lungs  will  be  found  to  contain  no 
air.  Cann  met  with  a  case  of  breech-presentation,  in  which  the  child 
appeared  to  breathe  before  its  head  was  born. 

As  the  head  was  large,  considerable  force  was  required  in  order  to  remove  the 
child.  Artificial  respiration  was  resorted  to  for  twenty  minutes  after  its  birth,  and, 
although  the  beating  of  the  heart  was  felt  during  sixteen  minutes  of  that  time,  no 
breathing  occurred.  It  was  found  that  the  vertebrae  of  the  neck  were  dislocated, 
and  there  was  great  effusion  of  blood  around  the  spinal  cord.  The  lungs  were  of  a 
bluish-grey  colour,  as  in  the  foetal  state.  They  were  not  crepitant,  and  did  not 
float  on  water. 

In  1849  a  woman  gave  birth  to  a  female  child,  as  she  believed,  in  the  eighteenth 
week  of  her  pregnancy.  The  child  was  supposed  to  be  dead  and  placed  aside. 
Some  time  afterwards  Hurd’s  attention  was  called  to  it  by  some  of  the  attendants, 
who  had  observed  convulsive  movements  of  the  body.  These  continued  for  half 
an  hour,  and  the  action  of  the  heart  was  evident  to  the  eye  from  the  pulsation  it 
communicated  to  the  chest  as  well  as  to  the  hand.  There  was  no  visible  respira¬ 
tion  at  any  time,  but  there  could  be  no  reasonable  doubt  that  this  child  was 
born  alive.  In  1852,  in  attending  another  woman,  Hurd  noticed  that  the  navel- 
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string ’ceased  to  pulsate  eight  minutes  before  entire  delivery.  The  child  was 
born  apparently  dead  :  it  was  corpse-like  in  appearance,  and  its  limbs  were 
flaccid.  By  the  aid  of  a  hot  bath,  and  inflation  of  the  lungs  continued  for  twenty 
minutes,  the  lips  acquired  a  slight  colour,  and  there  was  a  feeble  sigh.  After 
the  inflation  had  been  continued  for  three-quarters  of  an  hour,  the  lips  and 
face  became  more  tinged,  and  respiration  was  established. 

This  case  is  a  further  proof  that  the  act  of  respiration  is  not  necessary 
to  the  presence  of  life  in  new-born  children.  Any  physician  insisting 
on  this  proof  would  have  pronounced  this  child  to  have  been  still-born 
or  dead,  thirty  minutes  after  its  birth.  The  child  was  alive  and  well 
nine  years  after  the  birth.  Braxton  Hicks  remarks  that  “  those  who 
consider  respiration  to  be  necessary  to  establish  the  true  life  of  the 
new-born  infant  must  admit  also  that  under  these  conditions  a  child 
cannot  be  considered  as  a  living  one  notwithstanding  the  heart  is 
beating,  that  the  attempts  at  inspiration  are  indisputable,  and  that  the 
child  is  separate  from  the  mother.  On  the  other  hand,  under  these 
circumstances,  a  child  wholly  born  might  be  murdered,  and  yet  there 
would  be  no  evidence  of  inflation  of  the  lungs  to  prove  live  birth  ” 
( loc .  cit.).  In  the  absence  of  marks  of  violence,  cases  of  this  kind 
could  not  involve  a  woman  in  a  charge  of  murder.  The  non-estab¬ 
lishment  of  respiration,  and  death  subsequent  to  birth,  would  be  the 
result  of  an  unforeseen  accident. 

A  case  occurred  in  which  a  foetus,  born  at  the  fifth  month  of  uterine  life, 
respired  feebly  and  at  intervals  for  about  twenty-eight  minutes.  The  child, 
which  weighed  only  one  pound  and  three-quarters,  uttered  no  sound.  The  only 
evidence  of  life  was  in  the  action  of  the  heart  and  the  maintenance  of  the  placental 
circulation.  The  latter  gradually  got  weaker,  and  the  moment  it  ceased,  life 
appeared  to  be  extinct.  The  entire  lungs  sank  in  water.  When  cut  into  pieces, 
only  two  small  portions  from  the  right  lung  floated. 

In  Brock  v.  Kelly,  Tyler  Smith  supported  the  opinion  of  Freeman 
by  an  affidavit,  considering  that  the  fact  that  pulsation  was  observed 
in  the  umbilical  cord  after  delivery  was  a  physiological  proof  that  the 
child  in  question  was  not  born  dead.  It  is  clear  that  this  child  was 
born  living — that  it  lived  before  the  act  of  breathing,  which  after  all 
was  performed  only  in  the  most  imperfect  manner.  The  facts  of  this 
case  are  sufficient  to  show  that  the  opinion  given  by  Lee  and  Rams- 
botham  is  untenable.  The  medical  man  and  nurse  present  at  the 
delivery  were  eye- witnesses  not  wanting  inexperience,  and  they  were 
not  likely  to  mistake  a  dead  for  a  living  child.  The  pulsation  distinctly 
observed  by  them  in  the  cord  was  a  fact  which  showed  that  the  heart 
of  the  child  was  contracting.  Could  the  heart  of  a  dead  child  pulsate 
or  communicate  its  pulsations  to  an  umbilical  cord  ?  Those  who  rely 
upon  breathing  only,  or  crying  only  as  a  proof  of  life,  must  be  prepared 
to  affirm  that  convulsive  movements  of  the  limbs,  lips,  diaphragm, 
and  body  after  birth,  may  take  place  in  a  really  dead  child.  The  Vice- 
Chancellor  decided  that  proof  of  breathing  was  not  necessary,  and 
held  that  there  was  sufficient  legal  evidence  of  life  after  birth  in  the 
pulsation  observed  by  the  accoucheur.  This  decision  is  in  accordance 
with  common  sense.  Pulsations  indicate  an  action  of  the  heart,  as 
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much  as  motion  of  the  chest  indicates  an  action  of  the  intercostal 
muscles.  Why  these  accoucheurs  should  have  maintained  that  there 
was  life  with  contractility  of  the  intercostal  muscles,  and  not  with  a 
contractile  power  of  the  heart,  is  not  apparent ;  but  that  the  opinion 
expressed  is  in  conflict  with  facts  is  proved  by  numerous  cases 
described  (see  “  Atelectasis  ”).  It  appears  to  have  been  forgotten  that 
these  suits  generally  take  place  many  years  after  the  birth  of  the 
child  :  in  two  cases  quoted  ten  and .  twenty  years  elapsed  before 
any  question  arose  in  reference  to  live  birth.  Such  medical  evidence 
as  is  here  described  to  be  necessary  is  simply  unattainable.  Our  courts 
are  obliged  to  decide  these  cases  from  the  observations  made  by  the 
accoucheur  or  nurses  present  at  the  delivery. 

The  following  case,  in  which  all  the  facts  were  accurately  observed 
in  reference  to  the  manifestations  of  signs  of  life  after  birth,  and  the 
duration  of  life  in  a  new-born  child,  clearly  proves  that  the  English 
courts  are  correct  in  relying  upon  proofs  of  life,  irrespective  of  breath¬ 
ing  or  crying.  It  shows,  too,  that  the  decision  of  Stuart,  V.-C.,  in 
the  case  of  Brock  v.  Kelly ,  was  based  on  sound  physiological  reasons, 
and  that  any  other  decision  would  have  been  unjust  (Amer.Jour.  Med. 
Sc.,  July,  1870,  p.  278). 

Seale  induced  labour  in  a  woman  by  ergot  of  rye,  at  about  the  seventh  month 
of  gestation.  A  large  child  was  born  after  some  difficulty,  but  it  did  not  make  the 
slightest  effort  to  breathe.  There  was  distinct  pulsation  in  the  cord.  Was  this 
child  living  or  dead  ?  As  it  had  not  breathed,  according  to  some  accoucheurs, 
it  would  be  regarded  as  dead.  The  pulsation  of  the  cord  would  be  treated  as 
of  no  importance,  i.e.,  as  giving  no  indication  of  life  after  birth.  But  this  child 
was  really  born  living,  a  fact  proved  by  what  followed.  Flagellation  and 
alternate  sprinkling  with  hot  and  cold  water  produced  a  violent  spasmodic 
contraction  of  the  diaphragm,  which  caused  the  entire  infra-mammary  region 
to  be  very  much  depressed.  There  was  no  doubt  that  this  was  a  case  of  atelec¬ 
tasis  pulmonum,  a  state  which  continued  for  five  minutes  after  the  birth  of  the 
child.  The  cord  was  now  severed,  and  about  half  an  ounce  of  blood  was  allowed 
to  flow  slowly  from  the  foetal  end.  The  tongue,  which  had  fallen  back,  was 
drawn  forward.  A  sudden  spirt  of  a  drachm  of  blood  flowed  when  the  constric¬ 
tion  was  relieved,  and  the  child  began  to  breathe  very  freely,  and  so  continued 
to  breathe  at  long  intervals.  The  heart  beat  very  feebly.  The  pupils  wrere 
widely  dilated,  they  did  not  respond  to  the  influence  of  a  bright  light,  and  the 
child  was  suffering  from  all  the  symptoms  of  compression  of  the  brain.  This 
condition  lasted  one  hour,  when  the  child  ceased  breathing. 

According  to  the  theories  propounded  in  reference  to  the  cases  of 
Fish  v.  Palmer  and  Brock  v.  Kelly,  this  child  would  have  been  pro¬ 
nounced  dead  or  still-born  up  to  the  time  at  which  the  accoucheur 
removed  the  impediment  to  its  breathing. 

The  best  test  to  apply  to  such  cases  for  the  determination  of 
'physiological  life  is  auscultation.  The  beating  of  the  heart,  as  deter¬ 
mined  by  the  ear  or  the  stethoscope,  is  an  undoubted  sign  of  life, 
in  a  physiological  sense,  whether  the  child  breathes,  cries,  or  moves, 
or  does  none  of  these.  Bouchut  noticed,  on  one  occasion,  that  this 
kind  of  passive  life  continued  in  an  infant  for  twenty-three  hours  after 
its  birth.  Feeble  but  distinct  pulsations  were  heard  at  long  intervals, 
but  there  was  no  motion  of  the  ribs.  Attempts  at  resuscitation  were 
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made,  but  the  motions  of  the  heart  became  more  and  more  feeble, 
until  they  entirely  ceased.  An  examination  showed  that  the  lungs 
had  not  received  air.  As  we  take  the  cessation  of  the  heart’s  action 
to  be  the  only  certain  evidence  of  death,  so  the  existence  of  pulsation 
in  the  heart  or  arteries,  when  clearly  perceived  by  the  ear,  stethoscope, 
or  finger,  is  positive  evidence  of  life  in  a  physiological  sense.  Is  this 
legal  life  ?  Would  the  wilful  destruction  of  such  a  child  constitute 
murder  ?  Would  this  proof  of  pulsation  without  muscular  motion, 
breathing,  crying,  or  any  other  sign  of  active  life,  confer  tenancy  by 
courtesy,  or  transfer  an  estate  by  inheritance  or  survivorship  ?  Bou- 
chut  justly  observes  that  apparent  death  succeeding  to  birth,  and 
characterised  by  the  presence  of  a  beating  of  the  heart  and  an  absence 
of  respiration,  is  only  a  diseased  condition  of  the  new-born  child  ;  and, 
whether  it  is  cured  of  this  or  dies,  it  is  living,  although  it  has  not 
breathed  ;  or,  as  a  German  jurist  remarks,  in  these  cases,  “  Scheintod 
ist  Scheinleben ”  By  taking  away  its  right  of  succession,  the  law 
punishes  the  child  and  its  heirs  for  a  malady  with  which  it  is  bom. 
They  who  contend  that  crying  or  breathing  alone  should  be  taken  as 
a  sign  of  life  after  birth  would  of  course  pronounce  such  a  child  to  have 
been  born  dead,  even  at  the  time  that  they  might  be  listening  to  the 
sounds  of  the  pulsations  of  its  heart  (Casper,  “  Klin.  Novellen,”  1863, 
p.  564).  Such  pulsations  would  probably  be  referred  by  them  to  the 
remains  of  uterine  life.  [An  absurd  distinction.- — Ed.] 

2.  Ductus  Arteriosus  (Arterial  Duct). — It  has  been  supposed  that 
the  state  of  the  ductus  arteriosus,  ductus  venosus,  and  foramen  ovale 
would  aid  a  medical  jurist  in  forming  an  opinion  whether  a  child  had 
survived  its  birth.  In  general,  as  a  result  of  the  establishment  of 
respiration,  it  is  found  that  the  communication  between  the  auricles 
of  the  heart  by  the  foramen  ovale  becomes  closed  ;  and  that  the  two 
above-mentioned  ducts,  after  gradually  contracting,  become  obliter¬ 
ated,  or  are  converted  into  fibrous  cords.  Whatever  may  be  the 
conclusions  from  experiments  on  the  lungs,  it  has  been  contended  that 
the  closure  of  the  foramen  and  of  these  ducts  would  infallibly  indicate 
that  a  child  had  breathed.  This  inference,  however,  has  been  too 
hastily  drawn.  Researches  have  shown,  however,  that  there  are  some 
serious  objections  to  any  conclusions  based  on  the  state  of  these  foetal 
vessels  ;  their  closure,  as  a  natural  process,  always  takes  place  slowly, 
and  sometimes  is  not  completed  until  many  years  after  birth.  Thus, 
then,  in  the  generality  of  cases  of  infanticide,  in  which  necessarily  the 
child  survives  but  for  a  short  period,  no  evidence  of  the  fact  will  be 
procurable  from  an  examination  of  the  heart  and  foetal  vessels. 

The  ductus  arteriosus  is  a  vessel  about  half  an  inch  long,  which  in 
the  foetus  forms  a  direct  communication  between  the  pulmonary 
artery  and  the  aorta  ;  it  conveys  the  larger  proportion  of  the  blood 
from  the  heart  to  the  aorta  without  passing  through  the  lungs.  So  soon 
as  respiration  is  established,  its  function  is  at  an  end,  and  it  then  begins 
to  close. 

Although  the  closure  may  take  place  as  a  result  of  the  establish¬ 
ment  of  respiration,  the  time  of  its  closure  after  birth  is  so  uncertain 
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as  to  render  any  evidence  derivable  from  the  non-closure  altogether 
fallacious.  The  author  examined  the  bodies  of  several  children  that 
had  survived  birth  for  some  hours,  and  was  not  able  to  discover  any 
perceptible  alteration  in  the  diameter  of  the  duct  either  at  its  aortic 
or  pulmonary  end.  In  other  cases  partial  contraction  has  been 
apparent.  As  the  closure  depends  on  a  diversion  of  blood  through  the 
lungs,  so  it  follows  that,  when  respiration  is  feeble  or  imperfect,  the 
duct  will  be  found  either  of  its  natural  patency,  or,  if  closed,  the  closure 
must  be  regarded  as  an  abnormal  deviation.  In  the  case  of  a  child 
that  died  at  the  age  of  ten  weeks,  the  ductus  arteriosus  was  found  to  be 
freely  open  {Med.  Gaz.,  vol.  40,  p.  994).  Chevers  has  shown  that  there 
are  numerous  abnormal  conditions  which  may  give  rise  to  non-occlusion 
of  the  duct  {Med.  Gaz.,  vol.  36,  p.  190  ;  and  vol.  38,  p.  961  ;  see  also 
Orfila,  “  Med.  Leg.,”  1848,  212).  From  the  facts  collected  by  Chevers 
it  appears  that  the  duct  is  liable  to  become  contracted  and  even 
obliterated  before  birth,  and  before  the  child  has  actually  breathed. 
In  these  cases  there  has  been,  in  general,  some  abnormal  condition  of 
the  heart  or  its  vessels  ;  but  this,  even  if  it  existed,  might  be  over¬ 
looked  in  a  hasty  examination  :  hence  the  contracted  or  closed  condi¬ 
tion  of  the  duct  cannot  be  taken  as  an  absolute  proof  that  a  child  has 
been  born  alive  or  survived  its  birth.  In  1847  Chevers  laid  before 
the  London  Pathological  Society  the  case  of  a  child,  born  between 
the  seventh  and  eighth  month,  in  which  this  vessel  was  almost  closed, 
being  scarcely  one  twelfth  of  an  inch  in  diameter,  and  capable  of 
admitting  only  the  shank  of  a  large  pin.  The  tissues  of  the  duct  had 
altogether  an  appearance  of  having  undergone  a  natural  process  of 
contraction  ;  and  its  state  proved  that  its  closure  had  commenced 
previously  to  birth.  In  fact,  the  child  survived  only  fifteen  minutes ; 
while,  according  to  ordinary  observations,  the  medical  inference  might 
have  been  that  this  child  had  lived  a  week.  In  this  case  the  heart  and 
lungs  were  in  their  normal  or  natural  state  {Med.  Gaz.,  vol.  39,  p. 
205).  On  the  other  hand  the  open  or  pervious  condition  of  the  duct  is 
consistent  with  the  child  having  breathed  after  birth  ;  it  sometimes 
remains  pervious  for  many  years.  Peacock  met  with  an  instance  in  a 
man,  set.  30,  in  whose  body  the  duct  was  found  pervious,  and  of  suffi¬ 
cient  capacity  to  give  passage  to  a  writing-quill  {Med.  Times  and 
Gaz.,  1861,  2,  p.  514  ;  also  a  case  by  Fagge,  Guy’s  Hosp.  Rep.,  1873, 
p.  23). 

The  medical  evidence  derivable  from  the  condition  of  the  ductus 
arteriosus  in  a  new-born  child  was  submitted  to  a  rigorous  examination 
in  the  case  of  Frith  (Ayr  Circ.  Court  of  Just.,  October,  1846). 

The  body  of  a  child  was  found  in  a  bag  which  had  been  buried  in  the  sands 
on  the  seashore  at  Ayr,  with  such  marks  of  violence  about  it  as  left  no  doubt 
that  it  must  have  been  deliberately  and  intentionally  destroyed.  Independently 
of  severe  injuries  to  the  throat  externally,  the  mouth  and  throat  internally  were 
found  to  be  so  closely  stuffed  with  tow  and  other  substances  that  there  was  some 
difficulty  in  removing  them.  The  body  when  found  was  much  decomposed  ; 
the  brain  was  pulpy,  and  the  cuticle  as  well  as  the  bones  of  the  skull,  were  easily 
separated.  The  weight  of  the  body  was  seven  pounds,  and  the  child  had  the 
characters  of  maturity.  The  prisoner  had,  beyond  doubt,  been  delivered  of  a 
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child  about  three  weeks  previously  to  the  discovery  of  this  body  It  was  alleged 
that  this  was  her  child,  and  she  was  put  on  her  trial  for  the  murder.  The 
material  question  in  the  case  was  one  of  identity,  depending  on  two  sets  of 
facts — ordinary  and  medical.  The  bag  in  which  the  body  was  found  was  part  of 
the  covering  of  a  cushion  belonging  to  the  mother  and  grandmother  of  the  child. 
This  evidence  so  connected  the  prisoner  with  the  dead  body,  that  the  medical 
facts  raised  in  the  defence  became  only  of  secondary  importance.  The  following 
appearances  were  met  with  : — The  heart  and  lungs  weighed  one  ounce  ;  the 
latter  organs  were  collapsed  ;  the  right  lung  was  considerably  decomposed, 
and  sank  when  placed  on  water  ;  the  left  was  of  red  colour,  firm  in  texture,  and 
floated  on  the  surface  when  immersed  in  a  vessel  filled  with  water  ;  but  on 
pressure  there  was  no  crepitation.  The  right  side  of  the  heart  was  filled  with 
coagulated  blood,  the  foramen  ovale  being  partially  open,  and  the  ductus  arteriosus 
impervious.  The  liver  was  large  and  of  a  leaden  hue,  the  ductus  venosus  almost 
obliterated,  and  meconium  was  found  in  abundance  in  the  lower  bowel.  The 
medical  men  were  of  opinion,  from  the  perfect  conformation  of  the  child’s  body 
and  the  above-mentioned  appearances,  that  it  had  been  born  alive.  The  cir¬ 
cumstantial  evidence  established  that  not  more  than  five  hours  could  have  elapsed 
from  the  birth  of  the  child  to  the  time  at  which  its  body  was  buried  in  the  spot 
where  it  was  subsequently  found  ;  and  that,  admitting  it  to  have  been  born  alive, 
there  was  the  strongest  reason  to  believe  it  did  not  survive  its  birth  more  than 
ten  minutes.  The  results  of  experiments  on  the  lungs  were  not  alone  sufficient 
to  show  that  the  child  had  been  born  alive.  The  organs  were  light,  and  not 
crepitant ;  the  right  lung  was  decomposed,  and  yet  it  sank  in  water,  while  the 
left  was  firm,  and  floated.  The  defect  in  this  part  of  the  medical  evidence  was, 
however,  removed  by  the  evidence  of  a  man  lodging  in  the  prisoner’s  house,  who 
deposed  that  he  distinctly  heard  the  child  cry.  He  slept  in  the  same  room  with 
the  prisoner  on  the  morning  on  which  she  was  delivered.  Under  these  circum¬ 
stances,  the  defence  taken  up  was  that,  considering  the  state  in  which  the  ductus 
arteriosus  was  found,  this  could  not  have  been  the  child  of  the  prisoner,  because, 
if  destroyed  after  being  born  alive,  it  must  clearly  have  been  destroyed  immedi¬ 
ately  after  birth.  In  that  case  the  ductus  arteriosus  could  not  have  been  found 
impervious — ergo ,  the  body  found  was  not  the  body  of  the  prisoner’s  child. 
It  was  contended  that,  according  to  all  previous  experience,  the  duct,  except 
as  a  result  of  congenital  disease,  could  not  be  found  impervious  in  a  child  which 
had  ceased  to  live  within  a  jew  minutes,  or  even  a  few  hours,  after  birth.  One 
medical  witness  for  the  prosecution  admitted  that  it  required  some  days  or 
weeks  for  the  duct  to  become  impervious  ;  but  a  case  was  reported  by  Beck  in 
which  it  had  closed  within  a  day.  Another  stated  that  it  is  generally  a  consider¬ 
able  time  before  the  duct  becomes  closed.  Medical  evidence  was  given  in 
defence,  to  the  effect  that  the  earliest  case  of  closure  was  twenty-four  hours  ; 
and  from  the  state  of  the  duct  in  this  case,  the  witness  considered  that  the  child 
must  have  survived  for  one  day  at  least,  or  not  much  less.  Another  witness 
stated  that  the  discovery  of  the  closure  in  a  body  would  lead  him  to  infer  that  the 
child  had  survived  three  or  four  days.  According  to  this  evidence  the  body 
produced  could  not  have  been  that  of  the  prisoner’s  child.  The  jury,  however, 
found  that  the  child  had  been  born  alive,  but  that  murder  had  not  been  proven 
(Med.  Gaz .,  vol.  38,  p.  897  ;  Edin.  Month.  Jour.,  November,  1846,  p.  385). 

It  appears  from  the  evidence  given  at  the  trial  that  circumstances 
quite  irrespective  of  medical  testimony  proved  that  this  child  had  been 
born  alive,  that  it  was  the  child  of  the  prisoner,  and  that  it  could  have 
survived  its  birth  only  a  few  minutes.  The  medical  evidence  left  it 
undoubted  that  the  child  had  been  destroyed  by  violence.  The  facts 
that  the  mouth  and  throat  were  firmly  packed  with  tow,  and  that 
there  had  been  copious  effusions  of  blood  in  the  seats  of  violence, 
admitted  of  no  other  explanation.  To  what,  then,  was  the  early 
closure  of  the  duct  in  this  case  to  be  referred  ?  There  is  no  instance  on 
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record  of  the  arterial  duct  becoming  impervious  within  a  period  of 
five  or  six  hours  (in  this  case  only  as  many  minutes  could  have  elapsed) 
after  birth.  Its  closure  is  naturally  the  result  of  free  and  perfect 
breathing  in  a  healthy  child  ;  but  the  state  of  the  lungs  in  this  instance 
showed  that  respiration  had  neither  been  full  nor  complete.  It  is 
probable,  therefore,  that  the  case  was  similar  to  that  described  by 
Chevers,  and  that  there  was  an  abnormal  condition  of  the  duct.  Either 
this  must  be  assumed,  or  the  closure  must  have  depended  on  other 
causes  than  perfect  respiration  ;  but  experience  shows,  as  a  general 
rule,  that  it  proceeds  pari  passu  with  this  process. 

Admitting  that  this  abnormal  state  of  the  duct,  i.e.,  its  closure 
previous  to  birth,  is  in  general  accompanied  by  malformation  either  of 
the  heart  or  of  the  great  vessels  connected  with  it,  yet  Chevers’  case, 
already  related,  proves  that  this  is  by  no  means  a  necessary  accom¬ 
paniment.  Hence,  the  better  rule  will  be  to  place  no  confidence  on  a 
contracted  condition  of  this  duct  as  evidence  either  of  live  birth  or  of 
the  time  during  which  the  child  has  lived.  It  can  only  have  any 
importance  as  evidence  when  the  death  of  a  child  speedily  follows  its . 
birth  ;  and  these  are  precisely  the  cases  in  which  a  fallacy  is  likely  to 
arise,  for  the  contraction  or  closure  may  be  really  congenital,  and  yet 
pronounced  normal.  If  a  child  has  lived  for  a  period  of  two  or  three 
days  (the  time  at  which  the  duct  naturally  becomes  contracted  or 
closed),  then  evidence  of  live  birth  from  its  condition  may  not  be 
necessary  ;  the  fact  of  survivorship  may  be  sufficiently  apparent  from 
other  circumstances.  Hence,  this  species  of  evidence  is  liable  to 
prove  fallacious  in  the  only  instance  in  which  it  is  required,  and  the 
case  of  Frith  shows  the  dangerous  uncertainty  which  must  attend 
medical  evidence  based  on  the  closed  condition  of  the  duct. 

3.  Ductus,  or  Canalis  Venosus. — This  is  the  branch  of  the  umbilical 
vein  which  goes  directly  to  the  inferior  vena  cava  :  there  is  no  known 
instance  of  the  obliteration  of  this  vessel  previous  to  birth.  When 
respiration  is  fully  established,  it  collapses,  and  becomes  slowly  con¬ 
verted,  in  a  variable  period  of  time,  into  a  ligamentous  cord  or  band, 
which  is  quite  impervious.  There  is  no  doubt  that  in  those  cases 
in  which  it  is  stated  to  have  become  obliterated  in  children  that  could 
have  survived  birth  only  a  few  minutes  or  hours,  the  mere  collapse 
of  the  coats  has  been  mistaken  for  an  obliteration  of  the  canal.  It  is 
probably  not  until  the  second  or  third  day  after  birth  that  its  closure 
begins  ;  although  nothing  certain  is  known  respecting  the  period  at 
which  it  is  completed.  The  condition  of  this  vessel,  therefore,  can 
throw  no  light  upon  those  cases  of  live  birth  in  which  evidence  of  the 
fact  is  most  urgently  demanded. 

4.  Changes  in  Foramen  Ovale. — The  foramen  ovale  is  a  large  oval 
opening  placed  at  the  lower  and  back  part  of  the  partition  between  the 
right  and  left  auricles  of  the  heart.  It  is  considered  to  attain  its 
greatest  size  at  about  the  sixth  month. 

At  an  early  period  of  foetal  life  there  is  no  valve  to  the  foramen 
ovale.  About  the  twelfth  week  the  valve  rises  upon  the  left  side  of  the 
entrance  of  the  vein,  which  thus  comes  to  open  into  the  right  auricle. 
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The  separation  of  the  two  auricles  is  at  the  same  time  rendered  more 
complete  by  the  gradual  advance  of  the  valve  over  the  foramen  ovale, 
but  the  passage  nevertheless  continues  open  until  after  birth.  Another 
valvular  fold  is  formed  on  the  right  of  the  opening  of  the  inferior 
vena  cava,  between  it  and  the  superior  vena  cava.  This  is  called  the 
Eustachian  valve  ( vide  Keith’s  “  Embryology  ”). 

As  a  general  rule,  this  valvular  opening  between  the  right  and  left 
sides  of  the  heart  exists  during  foetal  life,  and  becomes  gradually 
closed  after  the  establishment  of  respiration.  It  is,  however,  often 
found  open  in  children  that  have  survived  birth  several  hours  ;  and 
the  period  of  its  closure  is  as  variable  as  in  the  case  of  the  ductus 
arteriosus.  Hence,  it  is  not  capable  of  supplying  with  certainty 
evidence  of  live  birth  in  those  instances  in  which  this  evidence  is  most 
required.  Two  subjects  were  examined  at  Guy’s  Hospital,  one  aged 
fifty,  the  other  eleven  years,  and  in  both  the  foramen  was  found 
open  ;  such  cases  are  moderately  common  in  the  editor’s  experience. 
There  is,  however,  another  serious  source  of  fallacy,  which  must  be 
taken  into  consideration- — the  closure  of  the  foramen  ovale  has  been 
known  to  occur,  as  an  abnormal  condition, previously  to  birth  and  the 
performance  of  respiration.  One  case  is  mentioned  by  Capuron 
(“  Med.  Leg.  des  Accouchemens,”  p.  337),  and  another  is  reported 
(Med.  Gaz.,  vol.  38,  p.  1076).  Other  instances  of  this  abnormal  con¬ 
dition  are  adverted  to  by  Chevers  (Med.  Gaz.,  vol.  38,  p.  967)  ;  and  it 
appears  that  in  these  the  arterial  duct  remained  open,  in  order  to 
allow  of  the  circulation  of  blood  not  only  before  but  subsequently  to 
respiration.  The  children  rarely  survive  birth  longer  than  from 
twenty  to  thirty  hours.  Chevers  observes  : — “  Cases  of  this  descrip¬ 
tion  are  of  great  importance  in  a  medico-legal  point  of  view,  as  they 
fully  disprove  the  opinion  maintained  by  many  anatomists,  that 
obliteration  of  the  foramen  ovale  must  be  received  as  certain  evidence 
that  respiration  has  been  established.  It  is  assuredly  impossible  to 
deny  that  in  the  heart  of  a  child  which  has  died  within  the  uterus, 
and  has  been  expelled  in  a  putrid  condition,  the  foramen  ovale  may  be 
found  completely  and  permanently  closed.  In  such  cases  as  these  it 
would,  however,  probably  be  always  possible  to  determine,  by  an 
examination  of  the  heart  and  its  appendages,  that  the  closure  of  the 
foramen  had  occurred  at  some  period  antecedent  to  birth.”  Still  it 
would  be  unsafe  in  practice  to  rely  upon  the  closure  of  this  aperture  as 
a  proof  of  live  birth,  in  the  absence  of  other  good  evidence  :  and  in  no 
instance  can  its  patency  be  regarded  as  a  proof  that  a  child  has  come 
into  the  world  dead.  In  a  medico-legal  point  of  view,  therefore,  the 
patency  or  closure  of  this  aperture  possesses  no  longer  any  importance. 

The  circumstances  connected  with  the  closure  of  these  foetal 
vessels  have  been  statistically  investigated.  Facts  prove  that  the 
vessels  peculiar  to  the  foetal  circulation  remain  open  as  a  rule  for 
some  time  after  birth,  and  that  it  is  not  possible  to  determine  accu¬ 
rately,  by  days,  the  period  of  their  closure.  The  closure  commenced 
and  was  often  completed  in  the  ductus  venosus  before  it  manifested 
itself  in  the  other  vessels.  The  complete  closure,  in  by  far  the  greatest 
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number  of  cases,  takes  place  within  the  first  six  weeks  after  birth, 
and  the  instances  of  obliteration  before  birth,  or  before  the  period 
mentioned  after  birth,  must  be  regarded  as  rare  exceptions. 

The  result  of  this  inquiry  respecting  docimasia  circulation^  is 
essentially  negative  :  it  either  proves  nothing,  or  it  may  lead  a  medical 
witness  into  a  fatal  error.  It  has  been  the  more  necessary  to  point 
out  the  serious  fallacies  to  which  it  is  liable,  because  medical  jurists 
have  been  disposed  to  place  great  reliance  upon  it,  in  cases  in  which 
medical  evidence  from  the  state  of  the  lungs  was  wanting. 

The  presence  of  an  eye-witness  can  no  more  be  dispensed  with  if 
live  birth  is  to  be  proved  by  circulatory  observations  than  in  the  case 
of  respiratory  observations,  in  fact  less  so,  for  the  changes  left  for 
discovery  by  autopsy  are  capable  of  endless  explanation  by  possible 
intra-uterine  processes. 

5.  Evidence  of  Live  Birth  from  the  State  of  the  Alimentary 

Canal. 

Good  evidence  of  live  birth  may  be  sometimes  derived  from  the 
discovery  of  certain  liquids  or  solids  in  the  stomach  and  intestines, 
such  as  blood,  milk,  or  farinaceous  or  saccharine  articles  of  food  ;  for 
it  is  not  at  all  probable  that  these  substances  should  find  their  way 
into  the  stomach  or  intestines  of  a  child  which  was  really  born  dead. 

Robinson  has  made  some  researches  on  the  contents  of  the  foetal 
stomach  during  uterine  life.  He  finds  that  the  substances  which 
naturally  exist  in  the  stomach  of  a  foetus  before  birth  are  of  an  albu¬ 
minous  and  mucous  nature.  His  observations  were  made  on  the 
stomachs  of  two  human  foetuses,  and  on  those  of  the  calf,  lamb,  and 
rabbit.  The  conclusions  at  which  he  arrived  were  : — 1.  That  the 
stomach  of  the  foetus  during  the  latter  period  of  its  uterine  existence 
invariably  contains  a  peculiar  substance,  differing  from  the  uterine 
liquid  (liquor  amnii),  and  generally  of  a  nutritious  (?)  nature.  2.  That 
in  physical  and  chemical  properties  this  substance  varies  in  different 
animals,  being  in  no  two  species  precisely  similar.  3.  That  in  each 
foetal  animal  the  contents  of  the  stomach  varies  at  different  periods,  in 
the  earlier  stages  of  its  development  consisting  chiefly  of  liquor  amnii, 
to  which  the  other  peculiar  matters  are  gradually  added.  4.  That  the 
liquor  amnii  continues  to  be  swallowed  by  the  foetus  up  to  the  time  of 
birth,  and  consequently  after  the  formation  of  these  matters,  and  their 
appearance  in  the  stomach.  5.  That  the  mixture  of  this  more  solid 
and  nutritious  substance  with  the  liquor  amnii  constitutes  the  material 
submitted  to  the  process  of  chymification  in  the  foetal  intestines.  He 
considers  the  contents  of  the  alimentary  canal  to  be  chiefly  derived 
from  the  salivary  secretion,  and  that  gastric  juice  is  not  secreted  until 
after  respiration  has  been  established. 

1.  Starch. — In  the  case  of  a  new-born  child,  Geoghegan  discovered, 
by  the  application  of  iodine-water,  the  presence  of  farinaceous  food 
in  the  contents  of  the  stomach  ;  hence  the  question  of  live  birth 
was  clearly  settled  in  the  affirmative.  On  another  occasion,  Francis 
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employed  this  method  of  testing  with  satisfactory  results,  in  a  case  in 
which  the  investigation  was  beset  with  unusual  difficulties.  He  was 
required  by  the  coroner  to  examine  the  body  of  a  new-born  child, 
found  under  suspicious  circumstances.  The  examination  of  the  lungs 
left  no  doubt  that  respiration  had  taken  place  ;  and  the  fact  that  the 
child  had  been  born  alive  was  fully  established  by  the  discovery  in  the 
stomach  of  a  small  quantity  of  farinaceous  focd  ( Med .  Gaz.,  vol.  37, 
p.  460).  The  quantity  of  starch  present  may,  however,  be  too  small  to 
produce  with  water  a  solution  which  would  be  coloured  by  iodine  in 
the  usual  manner.  A  portion  of  the  contents  of  the  stomach  should 
then  be  placed  on  a  glass  slide,  diluted  with  a  little  water  if  viscid,  and 
examined  under  the  microscope  with  a  power  of  about  300  diameters. 
The  granules  (if  present)  may  then  be  distinctly  seen,  having  the  shape 
peculiar  to  each  variety  of  starch,  and  not  unfrequently  mixed  with  oil- 
globules  and  epithelial  scales  derived  from  the  mucous  membrane. 
By  the  addition  of  iodine-water  their  shape  and  size  will  be  brought 
out  by  the  intensely  blue  colour  which  they  acquire.  Blue  fragments 
of  an  irregular  shape  indicate  the  presence  of  bread. 

2.  Sugar. — In  one  case  which  the  author  was  required  to  examine, 
the  presence  of  sugar  was  readily  detected  in  the  contents  of  the 
stomach  by  the  application  of  Trommer’s  test.  In  order  to  apply  this 
test,  a  few  drops  of  weak  solution  of  sulphate  of  copper  should  be 
added  to  a  portion  of  the  cold  concentrated  aqueous  extract  of  the 
contents  of  the  stomach.  An  excess  of  a  solution  of  potash  is  then 
added,  and  the  liquid  boiled.  If  sugar  be  present,  cuprous  oxide  is 
immediately  precipitated  of  a  yellowish  or  reddish  colour.  With  cane 
sugar  the  same  decomposition  is  effected  very  slowly.  The  formation 
of  the  red  oxide  of  copper  under  these  circumstances  proves  that  some 
saccharine  substance  is  present.  In  reference  to  the  application  of  the 
sugar-test,  however,  it  must  be  remarked  that  starch  is  easily  con¬ 
vertible  into  a  sugar  by  a  chemical  action  of  saliva  or  mucus,  so  that 
the  test  may  appear  to  indicate  sugar  in  small  quantity,  when  the 
result  may  be  readily  due  to  the  presence  of  some  converted  starch. 

3.  Milk. — This  liquid  may  be  found  in  the  stomach  of  a  new-born 
child,  and  may  be  identified  microscopically  in  the  fluids  of  the 
stomach  by  the  numerous  and  well-defined  oil-globules  which  it  con¬ 
tains.  It  is  not  possible  to  distinguish  human  from  cow’s  milk  under 
these  circumstances,  nor  is  it  necessary,  for  either  has  been  introduced. 
When  milk  is  present,  milk  sugar  is  generally  found  in  the  contents 
of  the  stomach  by  the  sugar-test.  The  casein  of  milk  precipitates 
cupric  oxide  from  the  sulphate  ;  but  on  adding  an  excess  of  solution 
of  potash  the  oxide  is  redissolved,  forming  a  purple  or  violet-coloured 
solution.  It  is  rapidly  coagulated  by  the  gastric  juice,  so  that  the 
casein  may  be  found  in  small  soft  masses  adhering  to  the  lining- 
membrane  of  the  stomach.  It  should  be  observed  that  albumen 
forms  a  deep  violet-coloured  solution  with  sulphate  of  copper  and 
potash,  but  the  red  cuprous  oxide  is  not  precipitated  on  boiling  unless 
sugar  is  mixed  with  it. 

4.  Epithelial  Scales. — The  epithelial  scales  commonly  found 
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associated  with  articles  of  food  in  the  stomach  are  of  various  shapes 
and  sizes  ;  they  are  flat,  oval,  or  rounded,  and  sometimes  polygonal. 
They  are  nucleated,  and  from  their  pavement-like  appearance  they  are 
called  “tessellated.”  If  such  are  found  clearly  originating  in  the 
mouth,  they  prove  an  act  of  swallowing. 

Besides  the  substances  mentioned,  other  solids  and  fluids,  such  as 
blood  and  meconium  (the  faecal  discharges  of  the  foetus)  may  be  found 
in  the  stomach  of  a  new-born  child,  and  a  question  may  arise  whether 
their  presence  indicates  that  the  child  was  fully  born.  It  is  not 
impossible  that  a  child  might  be  fed  and  exert  a  power  of  swallowing 
when  its  head  protruded  from  the  outlet,  and  its  body  was  still  in  the 
body  of  the  mother.  Children  have  been  known  to  exert  a  power  of 
sucking  or  aspiration  under  these  circumstances,  and  with  this  a  power 
of  swallowing  might  be  exercised.  That  the  starch,  sugar,  or  milk, 
etc.,  found  in  the  stomach,  should  have  been  given  to  a  child  when  the 
body  was  only  half-born,  is  an  improbable  hypothesis.  When  the 
substances  found  in  the  stomach  are  not  in  the  form  of  food,  but  are 
fluids  connected  with  the  child  or  the  mother,  the  case  is  different. 
These  may  penetrate  fnto  the  lungs  or  stomach  during  birth,  either 
by  aspiration  or  the  act  of  swallowing :  they  thus  indicate  that  the 
child  was  living,  but  they  do  not  necessarily  show  that  its  body  was 
entirely  in  the  world  when  they  were  swallowed. 

5.  Blood — An  instance  is  related  by  Boring  in  which  a  spoonful 
of  coagulated  bleed  was  found  in  the  stomach  of  a  new-born  child. 
The  inner  surfaces  of  the  gullet  and  windpipe  were  also  covered 
with  blood.  Doring  inferred  from  these  facts  that  the  child  had 
been  born  alive  ;  for  the  blood  in  his  opinion  could  have  entered 
the  stomach  only  by  swallowing,  after  the  birth  of  the  child  and 
while  it  was  probably  lying  with  its  face  in  a  pool  of  blood. 
Taken  alone,  however,  such  an  inference  would  not  be  justifiable 
from  the  facts  as  stated.  Blood  might  be  accidentally  drawn  into 
the  throat  from  the  discharges  of  the  mother  during  the  passage 
of  the  child’s  head  through  the  outlet,  and  yet  the  child  may 
not  have  been  born  alive.  The  power  of  swallowing  may  be  exerted 
by  a  child  during  birth  either  before  or  after  the  act  of  breathing. 
This  power  appears  to  be  exerted  even  by  the  foetus  in  utero.  For 
tests  for  blood  vide  Vol.  I.,  pp.  133  et  seq.,  remembering  that  foetal 
blood  contains  a  proportion  of  nucleated  red  corpuscles. 

6.  Meconium. — The  name  meconium  is  applied  to  the  excremen- 
titious  matter  produced  and  retained  in  the  intestines  during  foetal 
life.  It  is  a  mixture  of  bile-coloured  granules,  of  epithelium  from 
the  mucous  membrane  lining  of  the  intestines,  of  mucous  matters 
probably  derived  from  a  destruction  of  the  epitheliar  cells  and  of 
cholesterin  crystals. 

Gosse  states  that  in  the  early  stage  of  uterine  life  the  alimentary 
canal  contains  merely  a  mucous  liquid.  At  the  third  month  there  is 
a  more  copious  secretion  ;  a  clear  non-albuminous  acid  liquid  is  found 
in  the  stomach,  and  a  soft  chymous  liquid  is  present  in  the  small 
intestines.  Up  to  the  fifth  month  the  small  intestines  contain  meco- 
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nium  of  a  greyish  colour.  After  this  period  the  meconium  becomes 
gradually  of  a  deeper  colour,  and  it  passes  into  the  large  intestine. 
When  the  child  has  attained  uterine  majority,  the  meconium  in  the 
jejunum  is  whitish  ;  in  the  ileum,  yellow ;  in  the  csecum,  greenish- 
yellow  ;  in  the  ascending  colon,  green  with  less  yellow ;  and  in  the 
rectum  green-black  like  poppy-juice  (hence  the  name,  from  firjt cwv , 
<£ a  poppy”). 

Meconium  is  generally  discharged  from  the  bowels  of  a  child 
within  forty-eight  hours  after  birth,  or  at  the  latest  on  the  third  day. 
It  then  appears  of  the  consistency  of  honey,  of  a  very  dark -green 
(almost  black)  colour,  with  very  little  yellow  colouring-matter  in  it. 
It  has  no  disagreeable  odour.  Its  specific  gravity  is  1T48  (“Des 
Taches  au  Point  de  Vue  Medico-legale,”  1863,  p.  75).  It  may  be 
found  in  the  stomach  of  a  new-born  child,  and  a  question  will  thence 
arise  whether  its  presence  there  should  be  taken  as  a  proof  of  entire 
live  birth.  It  may  be  discharged  from  the  child  during  delivery  in 
cases  in  which  there  is  a  difficulty  or  protracted  labour.  In  the  act 
'  of  breathing  it  may  enter  the  throat  with  other  discharges,  and  thus 
be  found  in  the  stomach.  That  a  breathing  child  can  thus  swallow 
meconium  cannot  be  disputed,  but,  assuming  that  in  the  body  of  a 
child  which  has  not  lived  to  breathe  this  substance  is  found  in  the  air- 
passages  and  stomach,  how  is  the  conclusion  affected  ?  In  the  follow¬ 
ing  case  Fleischer  was  required  to  examine  the  body  of  a  new-born 
child  which  was  said  to  have  been  born  dead. 

He  found  meconium  in  the  large  intestines  (the  colon  and  rectum),  and  a 
greenish-yellow-coloured  liquid  in  the  cavity  of  the  stomach,  in  the  larynx, 
windpipe,  and  gullet.  In  the  air-passages  it  was  in  well-marked  quantity.  The 
lungs  contained  no  air,  but  possessed  all  the  usual  foetal  characters.  When  cut 
into  pieces  and  placed  on  water,  all  the  pieces  sank.  It  appeared  that  a  woman 
was  present  at  the  birth,  who  observed  that  the  child  did  not  breathe, 
but  was  born  dead.  It  was  not  bathed  or  washed,  and  no  air  was  blown  into  its 
lungs.  From  the  general  appearance  and  properties  of  the  liquid  found  in  the 
stomach  and  air-passages,  Fleischer  had  no  doubt  that  it  was  meconium  from 
the  intestines  of  the  child.  It  could  not  have  been  swallowed  after  the  child 
was  born,  but  must  have  been  accidentally  drawn  into  its  throat  by  efforts  to 
breathe  during  birth.  Some  of  the  meconium  had  probably  been  discharged 
from  the  bowels  of  the  child  during  labour,  and  as  the  mouth  passed  over  this 
liquid  a  portion  was  drawn  into  the  throat  by  aspiration.  When  once  there, 
the  instinctive  act  of  swallowing  would  immediately  convey  a  portion  of  it 
into  the  stomach.  The  same  remark  applies  to  the  urine. 

As  the  facts  connected  with  the  birth  were  well  known,  this  appears 
to  be  the  only  reasonable  explanation  (Casper’s  Vierteljahrsschr.,  1863, 
1,  97  ;  also  for  another  case,  Med.  Times  and  Gaz.,  1861,  2,  p.  116). 

Meconium  may  be  generally  recognised  by  its  dirty-green  colour 
and  general  appearance,  as  well  as  by  the  absence  of  any  offensive 
odour,  which  it  does  not  acquire  until  after  the  third  or  fourth  day  from 
birth,  when  it  becomes  mixed  with  feculent  matter.  In  the  air- 
passages  it  is  sometimes  associated  with  vernix  caseosa,  and  hairs 
derived  from  the  skin. 

But  little  need  be  said  on  its  chemical  properties  ;  still,  as  the 
detection  of  stains  of  meconium  on  clothing  may  occasionally  form  a 
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part  of  the  medical  evidence,  a  few  observations  are  here  required. 
The  stains  which  it  produces  are  of  a  brownish-green  colour,  very 
difficult  to  remove  by  washing.  They  stiffen  the  fabric,  and  are 
usually  slightly  raised  above  the  surface,  without  always  penetrating 
it.  Meconium  forms  with  water  a  greenish- coloured  liquid,  having  an 
acid  reaction,  and  a  boiling  heat  does  not  affect  the  solution.  Nitric 
acid,  and  also  sulphuric  acid  and  sugar,  yield  with  it  the  green  and  red- 
coloured  compounds  which  they  produce  with  bile.  Cholesterin  may 
be  separated  from  it  by  hot  ether. 

It  may  be  remarked,  in  reference  to  stains  produced  by  the  faeces 
of  a  child  which  has  survived  birth,  that  until  the  fifth  or  sixth  day 
they  retain  a  dark-green  or  greenish-yellow  colour.  On  the  seventh 
day  after  birth,  they  generally  acquire  a  bright-yellow  colour,  like  that 
of  the  yolk  of  egg  ;  and  this  colour,  if  the  child  is  in  health,  they  will 
retain '  during  all  the  time  that  it  is  suckled. 

The  presence  of  stains  of  meconium  on  the  clothing  of  a  child  has 
been  considered,  in  the  absence  of  any  evidence  from  the  lungs,  to 
furnish  sufficient  proof  that  a  child  has  been  born  alive. 

In  1850  the  body  of  a  child,  completely  dried  or  mummified,  was  found 
concealed  in  a  hollow  space  in  the  chimney  of  a  house.  From  the  dry  state  of 
the  body  it  had  apparently  been  there  for  a  considerable  time.  Bergeret  found 
it  to  have  the  characters  of  a  mature  female  child.  It  was  wrapped  in  linen, 
which  was  marked  by  two  kinds  of  stains,  some  of  a  deep-green  almost  black 
(meconium)  and  others  of  a  reddish-brown  colour  (blood).  The  internal  organs 
had  been  completely  destroyed,  chiefly  by  larvae  of  insects  of  which  many  of  the 
dried  chrysalis -cases  were  found.  The  skin  was  dried  to  a  parchment  condition. 
Was  this  child  born  alive  ?  As  the  lungs  were  destroyed,  Bergeret  directed  his 
attention  to  the  meconium  stains  on  the  linen  ;  and  he  concluded  from  these 
that,  had  the  child  died  before  or  during  labour,  the  greater  part  of  the  meconium 
would  have  been  discharged  before  birth.  Assuming  that  a  quantity  of  it  still 
remained  in  the  bowels,  this  could  not  have  been  discharged  from  them,  as  a 
result  of  vital  contractility  after  death.  Further,  the  portion  of  linen  around 
the  nates  of  the  child  was  not  stained,  hence  there  had  been  no  discharge  post 
mortem,  after  the  dead  body  had  been  placed  in  the  chimney — leading  therefore 
to  the  conclusion  that  the  linen  had  been  stained  by  the  natural  discharge  from 
a  child  born  living,  and  previous  to  the  disposal  of  its  body.  Bergeret  also 
inferred,  from  the  large  quantity  of  meconium,  that  it  had  been  discharged 
during  a  state  of  severe  suffering  resulting  from  a  violent  death  (“  Ann.  d’Hyg.,” 
1855,  2,  p.  442).  He  gave  his  opinion — 1.  That  this  mummy-child  was  mature  ; 
2.  That  it  was  born  alive,  and  that  it  died  from  violence  soon  after  its  birth  ; 
and  3.  That  its  death  probably  took  place  about  two  years  before  the  discovery 
of  the  body.  The  latter  conclusion  was  based  on  entomology,  i.e .,  on  the 
condition  of  the  chrysalis -cases  and  the  larvse  of  the  Musca  carnaria  found  in  the 
cavities  of  the  body.  The  facts  were  such  that,  in  Bergeret’s  opinion,  a  shorter 
period  than  two  years  would  not  account  for  the  state  in  which  the  insects  were 
discovered.  A  woman  who  had  been,  it  was  supposed,  delivered  of  a  child,  was 
tried  upon  this  evidence,  before  the  Jura  Court  of  Assizes,  on  a  charge  of  child¬ 
minder.  The  jury  acquitted  her. 

There  was  no  evidence  of  live  birth,  for  the  stains  of  meconium  on 
the  linen  might  be  accounted  for  irrespective  of  this  theory.  There 
was  no  evidence  of  murder,  for  all  the  facts  admitted  of  an  explana¬ 
tion  on  the  assumption  that  "the  child  had  been  either  still-born,  or,  if 
born  living,  that  it  had  died  from  natural  causes  soon  after  its  birth. 

m.j. — VOL.  II.  15 
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and  that  its  body  had  been  concealed  in  the  spot  where  it  was  found. 
Such  a  case  only  shows  the  silly  lengths  to  which  some  people  will  go 
in  their  endeavours  to  escape  from  the  “  I  don’t  know  ”  by  an  apparent 
cleverness  of  deduction. 

7.  Foreign  Substances  in  the  Air  Passages  and  Stomach. — Maschka 
met  with  the  following  case  : — 

A  woman  was  secretly  delivered  of  a  child,  which  she  alleged  was  born  dead, 
but  she  did  not  produce  its  body  until  after  the  lapse  of  fourteen  days,  when  it  was 
found  in  such  a  state  of  putrefaction  that  no  satisfactory  evidence  of  live  birth 
was  obtained  from  the  lungs.  These  organs,  as  well  as  the  heart  and  liver, 
contained  small  bladders  of  air  from  putrefaction  and  floated  on  water.  On 
slight  compression,  the  lungs  sank.  The  air-passages,  gullet,  and  stomach 
contained  sand  and  excrementitious  matter,  which  was  pressed  out  of  them  on  a 
section  being  made.  The  air-passages  were  so  blocked  up  as  to  furnish  a  suffi¬ 
cient  cause  for  the  prevention  of  breathing  and  for  death  from  suffocation.  The 
woman,  when  charged  with  the  murder  of  her  child,  confessed  that  she  was 
suddenly  delivered  while  having,  as  she  supposed,  an  evacuation — that  she 
fainted,  and  that  when  she  recovered,  she  found  she  had  been  delivered  of  a 
child,  which  had  fallen  into  the  privy  and  was  dead.  The  medical  evidence  was 
in  accordance  with  this  condition  of  the  body.  Maschka  concluded  that  the 
child  had  come  living  into  the  world,  and  had  died  from  suffocation.  He  drew 
this  inference  from  the  discovery  of  excrement  and  sand  in  the  air-tubes,  lungs, 
and  stomach.  He  considered,  from  the  appearances,  that  in  the  aspiratory 
effort  to  breathe  (a  living  action)  the  child  had  drawn  these  substances  into  the 
lungs,  and  further,  that  they  could  have  found  their  way  into  the  stomach  only 
by  the  act  of  swallowing.  These  actions  could  not  have  taken  place  until  after 
birth,  and  in  his  judgment  they  clearly  proved  that  the  child  had  come  living 
from  the  body  of  the  mother. 

In  one  case  a  woman  was  suddenly  delivered  of  a  child  while  sitting  over  a 
slop-pail  of  dirty  water.  On  examining  the  body,  it  was  obvious  that  it  had  not 
breathed.  There  was  no  air  in  the  lungs,  but  a  quantity  of  dirty  water  like  that 
in  the  pail  was  found  in  the  stomach.  This  could  have  entered  the  organ  only 
by  the  act  of  swallowing,  and,  in  Ramsbotham’s  opinion,  the  child  had  swallowed 
the  liquid  under  some  foetal  attempts  to  breathe.  The  coroner  who  held  the 
inquest  directed  the  jury  that  the  child  was  born  dead  ;  but  most  physiologists 
will  consider  that  the  power  of  swallowing  cannot  be  exerted  by  a  dead  child  ; 
and  as  its  body  must  haVe  been  entirely  delivered  in  order  to  have  fallen  into  the 
liquid,  there  was  proof  that  it  had  been  born  living,  and  that  in  this  instance 
it  had  died  after  it  was  entirely  born,  by  the  prevention  of  the  act  of  breathing. 

The  inference  of  live  birth  in  these  cases  was  based  on  good  physio¬ 
logical  grounds.  The  discovery  of  foreign  substances,  which  from 
their  nature  could  not  have  entered  the  body  during  delivery,  is  a 
good  proof  of  entire  live  birth  ;  but  we  ought  to  be  well  assured  that 
such  substances  could  not  have  accidentally  found  their  way  into  the 
body  after  birth.  Thus  it  might  be  suggested  in  defence  that  they 
had  penetrated  into  the  stomach  and  lungs  as  a  result  of  putrefaction, 
if  the  body  is  immersed  in  liquid.  It  will  be  for  the  examiner  to 
determine,  by  a  proper  examination  at  the  time,  how  far  this  can 
explain  the  facts.  The  discovery  of  excrementitious  matter  in  the 
interior  of  the  stomach  and  in  the  substance  of  the  lungs  was  a  proof 
that  the  child  had  exerted  the  living  acts  of  swallowing  and  aspiration. 

These  principles  may  be  applied  in  dealing  with  similar  cases.  In 
the  last  case  there  was  the  state  of  the  lungs  to  help  the  conclusion. 
If  the  body  of  a  child  is  so  putrefied  as  to  lay  open  the  stomach  and 
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lungs  so  that  foreign  matters  can  have  free  access  to  them,  it  would 
of  course  be  unsafe  to  base  an  opinion  on  these  conditions. 

The  condition  of  the  urinary  bladder,  whether  empty  or  full,  is 
of  no  medico-legal  value  ;  it  may  be  emptied  before  birth  or  at  birth. 

Value  of  Evidence  from  the  Alimentary  Canal. — From  the  above 
paragraphs  we  may  sum  the  matter  up  thus.  The  value  in  general  is 
great  because  the  objects  are  there  for  us  to  see  and  analyse. 

The  value  in  particular  varies  with  the  nature  of  the  material 
found  and  the  consideration  of  the  possible  source  of  such  material  and 
the  reason  for  its  presence.  Thus,  the  discovery  of  farinaceous  food, 
milk,  or  sugar  in  the  stomach  will  furnish  almost  conclusive  evidence 
of  live  birth,  since  substances  of  this  kind  are  not  found  naturally 
in  this  organ,  and  it  is  almost  inconceivable  that  any  one  should  try  to 
feed  a  dead  baby  or  force  food  down  its  throat  without  there  being 
evidence  of  such  procedure. 

The  presence  of  natural  fluids — such  as  blood ,  meconium ,  or  the 
watery  discharge  attending  delivery — in  the  stomach  and  air-passages 
of  a  new-born  child,  does  not  prove  live  birth,  but  merely  indicates 
the  existence  of  some  living  actions  in  the  child  at  or  about  the  time 
of  its  birth.  It  is  otherwise  with  foreign  substances,  which  according 
to  their  source  will  suggest  the  reason  for  their  presence  as  by  aspiration, 
etc. 

6.  Evidence  of  Live  Birth,  etc.,  from  the  Umbilical  Cord. 

As  this  is  the  first  appearance  of  the  umbilical  cord  in  the  forensic 
area  there  is  no  more  convenient  place  in  which  to  consider  the  evidence 
it  is  capable  of  giving  from  every  side.  The  points  which  should  be 
noticed  about  the  cord  in  all  cases  are : — 

1.  Pulsations  in  it  or  their  absence. 

2.  Mummification  of  it. 

3.  The  line  of  separation  at  the  navel. 

4.  The  manner  in  which  it  has  been  severed. 

5.  Its  total  length  if  available. 

1.  Pulsations  in  it. — These,  when  present,  are  accepted  as  indubit¬ 
able  evidence  of  live  birth  ( vide  “  Tenancy  by  Courtesy,”  supra),  and 
their  complete  and  continuous  absence  at  birth  would  constitute 
equally  sound  evidence  of  born  dead  ”  (vide  p.  252).  Such  pulsa¬ 
tions,  or  their  absence,  it  is  abundantly  obvious,  can  only  be  sworn 
to  by  one  who  was  actually  in  attendance  at  parturition,  for  it  cannot 
for  a  moment  be  imagined  that  either  their  presence  or  absence  for  a 
few  minutes  would  leave  the  slightest  trace  that  could  be  discovered 
even  by  the  most  painstaking  autopsy.  The  possible  necessity  of  their 
being  required  for  “  tenancy  by  courtesy  ”  should  never  be  lost  sight  of 
by  accoucheurs  and  mid  wives. 

2.  Mummification  of  it. — In  a  child  that  has  been  born  alive,  or 
has  survived  its  birth  for  a  period  of  from  twelve  to  twenty-four  hours, 
that  portion  of  the  umbilical  cord  which  is  attached  to  the  abdomen 
undergoes  certain  changes  ;  thus  it  dries  and  becomes  slowly  shrivelled. 
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and  in  from  three  to  five  days  it  separates  from  the  body  with  cicatrisa¬ 
tion  of  the  wound  of  separation. 

The  cord  does  not  separate  at  the  part  which  is  tied,  but  close  to 
the  abdomen.  It  separates  generally  within  five  days,  by  a  process  of 
sloughing  ;  the  skin  connected  with  the  dead  portion  of  cord  present¬ 
ing  a  red  line  arising  from  capillary  congestion.  During  the  separation 
of  the  navel-string  the  umbilical  vessels  are  gradually  closed.  The 
obliteration  of  these  vessels  is  effected  in  a  peculiar  manner.  The 
calibre  diminishes  as  a  result  of  a  concentric  thickening  of  the  coats,  so 
that,  while  the  vessel  retains  its  apparent  size,  its  cavity  is  gradually 
blocked  up.  A  quill  would  represent  the  form  of  the  vessel  in  the 
foetal  state,  and  a  stem  of  a  tobacco-pipe  in  the  obliterated  state.  It 
is  only  by  cutting  through  the  vessel  that  the  degree  of  obliteration 
can  be  determined. 

The  state  of  the  umbilical  cord  has  often  furnished  good  evidence  of 
live  birth,  when  the  other  circumstances  of  the  case  were  inadequate  to 
furnish  decisive  proof.  In  the  following  instance  it  might  have  been 
suspected,  but  for  the  state  of  the  cord,  that  the  child  had  been  still¬ 
born,  and  that  its  lungs  had  been  artificially  inflated. 

In  consequence  of  some  suspicion  respecting  the  cause  of  death,  the  body 
of  a  child  had  been  exhumed  soon  after  burial.  It  weighed  nearly  five  pounds, 
and  was  eighteen  inches  long  ;  the  opening  for  the  navel  was  exactly  in  the 
centre  of  the  body.  The  hair  on  the  scalp  was  about  an  inch  in  length,  and 
plentiful ;  the  nails  reached  to  the  extremities  of  the  fingers  and  toes.  There 
was  no  mark  of  violence  about  it.  The  navel-string  had  separated  by  the  natural 
process,  but  the  skin  around  it  was  not  quite  healed.  The  tendon  of  one  of  the 
muscles  of  the  leg  was  prominent,  and  apparently  contracted  at  the  instep. 
The  left  testicle  alone  had  descended  into  the  scrotum — the  right  was  still  in  the 
inguinal  canal.  This  rendered  it  probable  that  the  child  had  not  quite  reached 
maturity.  It  was  by  the  peculiarity  of  the  instep  that  the  body  of  the  child  was 
identified.  In  the  first  instance  the  body  of  another  child  had  been  brought 
from  the  same  burial-ground,  but  rejected,  from  the  absence  of  this  appearance 
of  the  foot  (c/.  “  Identity,”  Vol.  I).  On  opening  the  chest,  the  lungs  were 
observed  to  be  situated  at  the  back  part  and  not  filling  the  cavity.  They 
weighed  together  861  grains — the  right  weighing  430,  and  the  left  431  grains. 
The  heart,  thymus  gland,  and  lungs  were  placed  together  in  water,  but  they 
immediately  sank.  The  lungs,  when  separated  from  the  other  organs,  floated, 
but  with  a  slight  degree  of  buoyancy.  Indeed,  this  was  established  by  the 
fact  that  they  sank  with  the  heart  and  thymus  attached.  The  lungs  were  cut 
into  twenty-two  pieces  ;  three  pieces  from  the  apex  sank  ;  the  remaining  nine¬ 
teen  pieces  floated,  and  they  were  not  made  to  sink  by  pressure.  The  foramen 
ovale  was  contracted,  as  well  as  the  ductus  arteriosus,  to  about  one-half  of  the 
foetal  diameter.  The  bladder  was  perfectly  empty — the  intestines  contained 
only  mucus. 

The  conclusions  at  the  inquest  were  : — 1.  That  the  child  had  been 
born  alive,  and  had  lived  certainly  not  less  than  three  days,  and 
probably  longer.  2.  That  respiration  during  that  time  had  been  but 
imperfectly  established.  3.  That  in  all  probability  the  child  had 
died  a  natural  death.  The  conclusions  were  well  warranted  by  the 
facts.  Experiments  on  the  lungs  were  here  not  necessary,  owing  to  the 
state  of  the  umbilical  cord.  It  was  subsequently  proved  that  the 
child  had  lived  eight  days  after  birth. 
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It  is  commonly  stated  that  once  such  drying  of  the  cord  has  appeared 
it  cannot  be  removed  by  soaking  in  water.  From  experiments  made 
by  the  editor  in  1904,  he  is  able  to  state  that  such  is  not  in  accordance 
with  facts. 

The  dried  piece  of  the  cord  of  a  child  that  died  three  days  after  birth  was 
placed  in  a  bottle  of  ordinary  tap  water  for  a  week  or  more  ;  at  the  end  of  this 
time  it  had  resumed  a  supple  appearance,  and  was  still  tough,  but  all  traces  of  its 
being  mummified  had  disappeared.  He  made  many  similar  experiments  with 
like  results. 

It  is  stated  that  if  a  dead  born  child  be  thrown  into  water  the  cord 
undergoes  a  liquefactive  form  of  decomposition  instead  of  mummifica¬ 
tion  ;  this  is  probably  true,  as  all  observation  and  experiment  show 
that  the  drying  is  a  purely  physical  change,  which,  of  course,  cannot  go 
on  when  the  cord  is  submerged.  It  follows  that  if  a  child  be  removed 
from  the  water  with  a  mummified  cord  attached  to  it,  the  evidence  is 
complete  that  the  child  was  kept  in  a  dry  place  for  a  sufficient  length 
of  time  for  mummification  to  have  taken  place,  and  hence  is  corrobora¬ 
tive  in  a  very  high  degree  of  any  other  signs  of  live  birth,  though  it 
must  not  be  assumed  that  a  dry  cord  is  in  itself  proof  that  the  child 
lived  while  the  cord  was  drying. 

3.  The  Line  of  Separation  at  the  Umbilicus. — It  is  stated  that  even 
at  birth  a  reddish  ring  may  be  noted  at  the  insertion  of  the  cord  in  the 
skin  at  the  umbilicus  (Tidy)  ;  this  disappears  after  death,  and  must 
not  be  confounded  with  the  line  of  inflammation,  which  appears 
about  the  third  day  at  the  point  in  the  skin  from  which  the  cord  will 
fall.  The  mummified  cord,  being  dead  tissue,  is  separated  from  the 
living  skin  of  the  infant  by  a  process  which  in  its  totality  is  known  as 
inflammation  ;  this  inflammation  is  as  indubitable  a  sign  of  life  as  it  is 
possible  to  get :  when,  therefore,  this  ring  of  inflammation  is  found 
on  a  dead  child,  we  have  at  once  complete  and  final  proof  of  life  for  at 
least  say  thirty-six  hours  (it  is  probably  nearer  to  seventy- two  hours). 
The  cord  actually  falls  off  owing  to  the  changes  in  the  tissues  at  the 
umbilicus  at  some  period  between  the  second  and  the  tenth  day,  the 
fourth,  fifth,  and  sixth  days  accounting  for  a  very  large  majority  of 
the  cases  ;  at  its  fall  it  leaves  a  small  open  wound  which  heals  in  two 
or  three  days’  time.  If  then  this  wound,  or  suppuration,  or  a  healed 
scar  be  found,  we  get  further  conclusive  proof  of  life  for  a  period  to  be 
measured  by  days,  say  from  four  to  about  twelve. 

4.  The  Manner  of  Severance  of  the  Cord. — This  in  itself  is  not  a 
matter  of  very  great  importance,  as  a  rule,  either  to  the  child  or  to  the 
mother,  but  in  a  medico-legal  inquiry  on  a  dead  child  it  may  suddenly 
assume  the  very  highest  importance  as  a  piece  of  corroborative  evi¬ 
dence  ;  it  must,  therefore,  be  most  carefully  noted  and  recorded. 

The  editor  made  many  efforts  to  sever  the  cord  by  simple  tearing, 
but  such  was  the  slipperiness  of  it  that  he  never  succeeded  in  doing 
so  by  simply  twisting  it  round  his  hands,  he  had  invariably  to  get  some 
dry  article  with  which  to  obtain  sufficient  purchase  ;  in  his  efforts  he 
noted  that  he  forced  the  jelly,  of  which  the  bulk  of  its  structure  is 
formed,  up  into  irregular  heaps,  so  to  speak,  within  the  coverings  of 
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the  cord  ;  it  might  be  important  to  notice  this  as  corroborative  of  a 
woman’s  statement  that  she  had  thus  severed  the  cord. 

If  again  the  cord  is  cleanly  cut  this  would  tend  to  set  aside  the 
explanation  of  the  child  having  accidentally  dropped  from  the  female, 
because  in  such  an  accident  the  cord  should  be  found  ruptured.  The 
practitioner  should  make  a  careful  examination  of  the  divided  ends  of 
the  cord  by  the  aid  of  a  lens,  or  a  rupture  may  be  mistaken  for  a  section 
with  a  sharp  instrument.  For  this  purpose  it  should  be  spread  out 
at  length  on  a  board.  Higginson  published  a  case  of  some  interest 
in  this  point  of  view. 

The  child  fell  from  the  mother,  and  the  cord  broke  spantaneously.  “  The 
tom  ends  were  nearly  as  sharp-edged  and  flat  as  if  cut  ”  {Med.  Gaz.,  vol.  48, 
9.  985). 

This  case  proves  that  a  careless  or  hasty  examination  of  the  ends 
of  the  cord  may  lead  to  a  serious  mistake. 

If  the  cord  be  ruptured  by  natural  accident  the  free  ends  are  usually 
irregularly  lacerated,  and  the  rupture  takes  place  either  near  to  the 
placental  or  the  navel  end,  more  commonly  within  a  few  inches  of  the 
navel.  In  twenty-one  of  the  cases  observed  by  Klein,  it  was  found  to 
have  been  forcibly  torn  out  of  the  abdomen  ;  but  it  may  be  torn  or 
lacerated  at  any  part  of  its  length,  although  the  rupture  is  commonly 
observed  near  to  one  extremity.  Among  the  cases  of  sudden  delivery 
which  occurred  to  Olshausen,  the  cord  was  torn  through  at  three 
inches  from  the  navel  in  one  instance,  and  no  bleeding  followed.  In 
two  the  cord  was  torn  through  its  middle,  and  at  first  there  was  great 
bleeding  ;  in  three  other  cases  it  was  torn  close  to  the  navel,  and  no 
bleeding  had  occurred.  In  four  instances  the  cord  was  torn  at  five 
or  six  inches  from  the  navel,  and  there  was  no  bleeding,  although  it 
remained  untied  for  ten  minutes. 

In  R.  v.  Martin  (Lewes  Lent  Ass.,  1860),  a  medical  witness  was 
asked  by  the  judge  whether  a  rupture  of  the  cord  might  not  lead  to 
fatal  bleeding.  The  above  facts  show  that  a  rupture  of  the  cord  is  not 
necessarily  fatal,  even  when  the  circumstances  are  unfavourable 
to  the  child  by  reason  of  the  closeness  of  the  rupture  to  the  abdominal 
end. 

Sometimes  the  mark  of  a  previous  cut  may  be  found  on  the  cord 
near  one  of  its  divided  ends — the  first  cut  with  the  scissors  not  having 
effectually  divided  it. 

In  one  case  (Lewes  Lent  Ass.,  1852),  Gardner  proved,  in  reference  to  the  body 
of  a  child  which  had  been  found  in  a  privy,  that  the  cord  had  been  ineffectually 
cut  in  one  spot  previous  to  its  complete  division  in  another  part.  The  cord  had 
also  been  pulled  out  after  this  cut,  so  as  to  elongate  the  vessels  ;  hence  they 
projected  from  one  part  of  the  sheath  at  one  cut  portion,  while  they  were  re¬ 
tracted  in  the  other.  This  accurate  observation  showed  not  only  that  the  cord 
had  not  been  ruptured  by  the  child  accidentally  falling  from  the  mother,  but  it 
served  to  establish  the  identity  of  the  placenta,  which  was  found  concealed  at  a 
distance  from  the  body. 

The  body  of  a  child,  which  was  found  in  the  soil  of  a  privy,  was  putrefied, 
but  the  lungs  had  not  undergone  putrefaction.  Both  feet  were  wanting  and  the 
bones  of  the  legs  were  exposed,  owing  to  the  removal  of  the  soft  parts.  There 
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were  no  marks  of  murderous  violence  on  the  head,  neck,  or  upper  part  of  the 
body.  About  six  inches  of  the  navel-string  were  attached  to  the  abdomen,  and 
this  had  not  been  lacerated,  but  sharply  cut  through.  This  observation  was  of 
importance,  for  it  suggested  that  the  woman  had  not  been  accidentally  delivered 
while  sitting  in  the  privy,  or  the  cord  would  have  been  fcfund  lacerated. 

The  main  questions  were  : — Did  this  child  come  into  the  world 
living,  and  was  its  death  attributable  to  violent  or  accidental  causes  ? 
Grains  of  sand  and  particles  of  coal  were  found  upon  the  tongue,  and 
in  the  fauces,  larynx,  windpipe  and  its  ramifications,  as  well  as  in 
the  pharynx  and  gullet,  the  mucous  membrane  in  these  parts  being  of 
a  brownish-red  colour.  The  lungs  were  placed  at  the  back  of  the 
chest,  the  sharp  edges  reclining  on  the  sides  of  the  pericardium  ;  they 
had  a  bluish-brown  colour  behind,  but  they  were  of  a  light  red  with 
stellated  patches  of  redness  in  front.  The  substance  of  the  organs 
was  not  putrefied,  it  was  elastic  when  pressed  and  crepitated  on  being 
cut.  They  contained  a  moderate  amount  of  blood.  Both  lungs 
floated  on  water  entire  and  divided.  The  stomach  contained  an 
offensive  dark-coloured  fluid,  mixed  with  grains  of  sand,  pieces  of 
coal,  and  other  foreign  matters.  The  conclusions  drawn  were  that  this 
child  was  mature,  that  it  had  been  born  alive,  the  navel-string  de¬ 
signedly  cut,  and  its  body  afterwards  thrown  into  the  place  where  it  was 
found,  for  the  purpose  of  concealment.  The  inference  of  the  child 
having  been  born  alive  was  based  on  the  state  of  the  lungs  and  the 
foreign  substances  found  in  the  air  passages.  There  had  also  been  the 
power  of  swallowing,  the  same  substances  having  been  found  in  the 
stomach.  For  however  short  a  time,  these  conditions  proved  that  the 
child  had  lived,  and  had  breathed  after  it  was  born.  The  cause  of 
death  was  assigned  to  suffocation  and  the  prevention  of  breathing. 

A  girl,  who  stated  that  she  was  not  aware  of  her  pregnancy,  was  suddenly 
delivered  while  sitting  on  a  night-stool.  According  to  her  account,  she  fainted, 
and  on  coming  to  herself  she  found  the  child  on  the  floor  dead.  The  child  had 
fully  breathed,  the  umbilical  cord  had  been  cut,  and  there  was  no  mark  of 
violence  on  the  body. 

The  cause  of  death  was  assigned  to  exposure,  and  the  absence  of 
those  attentions  required  by  a  new-born  child,  as  well  as  to  congenital 
debility.  The  woman  was  found  guilty  of  causing  the  death  of  her 
child  by  imprudence,  inattention,  and  negligence.  The  cutting  of  the 
cord  was  suspicious  that  her  tale  was  untrue. 

5.  The  Length  of  the  Cord. — Should  this  by  some  accident  be 
available  it  should  be  recorded,  for  though  it  cannot  help  us  in  cases 
of  fractured  skull  from  falls  upon  floors,  etc.,  it  may  be  of  material 
importance  if  it  be  alleged  that  the  child  was  strangled  by  it. 

The  length  varies  from  some  six  or  eight  inches  up  to  as  much  as 
five  feet,  but  figures  are  here  useless  when  facts  in  a  given  case  are 
obtainable. 

7.  Evidence  of  Live  Birth  from  the  Skin. 

The  skin  of  a  new-born  child  is  of  a  bright  red,  and  is  covered  with 
a  greasy  material  known  as  vernix  caseosa.  This  observation  is  in 
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itself  of  no  importance,  except  that  if  the  child  have  been  washed,  this 
vernix  caseosa  will  have  disappeared,  and  its  presence  or  absence  may 
be  a  point  corroborating  or  negativing  the  tale  of  the  incriminated 
person  or  the  tale  6f  others.  It  becomes  a  bit  of  circumstantial 
evidence  which  may  possibly  be  of  importance  in  this  way. 

8.  Evidence  of  Live  Birth  from  the  Mode  of  Birth. 

It  has  been  suggested  that  when  a  child  is  born  by  the  feet,  and 
there  are  full  marks  of  respiration  in  the  lungs,  the  mode  of  birth  will 
at  once  establish  that  the  body  must  have  been  entirely  in  the  world 
in  order  that  the  breathing  should  have  taken  place.  Herapath  met 
with  an  instance  of  this  kind.  It  is  assumed  (very  unjustifiably,  Ed.) 
that  the  head  under  these  circumstances  is  born  instantaneously,  and 
that  the  child  cannot  breathe  until  the  head  is  released  from  the  outlet. 
Before  such  a  conclusion  can  be  drawn  there  should  be  clear  evidence 
that  the  child  was  actually  born  by  the  feet.  Herapath  has  published 
a  report  of  the  case  on  which  his  opinion  was  requested,  as  well  as 
the  grounds  on  which  he  would  rely,  to  establish  the  fact  that  a  child 
had  been  born  by  the  feet  ( B.M.J. ,  1859,  1,  p.  46). 

If  a  child  be  born  by  any  other  than  a  head-presentation  the 
chances  of  being  born  dead  are  very  materially  increased.  The  editor 
is  quite  at  a  loss  to  understand  by  what  means  any  one  could  definitely 
fix  the  presentation  after  a  child  had  been  born  ;  such  an  idea  is 
quite  absurd. 

It  is,  however,  possible  that  a  woman  might  confess  or  allege  that 
a  child  was  born  feet  or  buttocks  first  (or  there  might,  in  a  civil  case, 
be  the  evidence  of  the  accoucheur).  In  such  a  case  as  this,  and  only 
in  such  a  case,  it  would  have  to  be  admitted  that  the  child  had  been 
born  alive  if  every  piece  of  both  lungs  floated  in  performing  the 
hydrostatic  test.  For  certainly  vagitus  vaginalis  would  not  produce 
this  result,  and  if  once  the  mouth  is  outside  when  the  head  comes  last, 
certainly  the  rest  of  the  head  follows  at  once  without  delay. 

We  have  now  exhausted  all  possible  sources  of  evidence  as  to 
“  was  this  child  born  alive  ?  ”  It  may  not  be  inopportune  to  add  the 
following  brief  tabular  summary  in  the  shape  of  statements  which, 
dogmatic  though  they  be,  are  fully  warranted  by  and  in  accord  with 
all  recent  legal  decisions. 

Evidence  Conclusive  only  from  an  Eye  witness  of  Birth  : — 

Muscular  Movements.  Breathing  (except  in  known  breech  pre¬ 
sentation).  Crying  (?  in  Scotland). 

Evidence  leaving  Traces  for  Others  to  See  and  Appreciate  on 
Autopsy,  Conclusive  or  not,  according  to  circumstances  : 

Food  or  Foreign  Bodies  in  Guts  or  Lungs.  Evidence  from  the 
Cord.  Evidence  from  the  Skin  (material  for  cross-examination). 
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SUB-SECTION  J. — INFANTICIDE 

This  will  be  discussed  under  the  following  heads  : — 

1.  Definition  of  the  crime. 

2.  Attitude  of  the  law  and  judges  towards  the  crime. 

3.  Natural  causes  of  death  at  birth. 

4.  Was  this  child  born  dead  ? 

5.  Violent  or  criminal  causes  of  death. 

Definition  of  the  Crime. 

By  infanticide  we  are  to  understand  in  medical  jurisprudence  the 
murder  of  a  new  born  child.  The  English  law,  however,  does  not 
regard  child  murder  as  a  specific  crime  ;  it  is  treated  like  any  other 
case  of  murder,  and  is  tried  by  those  rules  of  evidence  which  are  ad¬ 
mitted  in  cases  of  felonious  homicide.  In  stating  that  infanticide  is 
the  term  applied  to  the  murder  of  a  new-born  child,  it  is  not  thereby 
implied  that  the  wilful  killing  should  take  place  within  any  particular 
period  after  birth.  Provided  the  child  be  actually  born,  and  its  body 
entirely  in  the  world,  it  matters  not  whether  it  has  been  destroyed 
within  a  few  minutes,  or  several  days  after  its  birth.  In  the  greater 
number  of  cases  of  infanticide,  however,  we  find  that  the  murder 
is  commonly  perpetrated  either  at  the  time  of  birth,  or  within  a  few 
hours  afterwards. 

I  Injuries  during  Birth  fatal  after  Birth. — If  injuries  should  be  crimi¬ 
nally  inflicted  on  a  child  during  birth,  and  the  child  be  born  alive  and 
afterwards  die  from  the  injuries  so  caused,  the  case  (infanticide,  in 
fact)  would  be  murder  or  manslaughter,  according  to  the  circum¬ 
stances.  The  following  instance  is  reported  by  Chitty  {Med.  Jour., 
p.  416  ;  also  “  Archbold,”  p.  345) : — 

A  man  named  Senior,  un  unlicensed  medical  practitioner,  was  tried  in  1832  for 
the  manslaughter  of  an  infant,  by  injuries  inflicted  on  it  at  its  birth.  The  prisoner 
practised  midwifery,  and  was  called  to  attend  the  prosecutrix,  when  in  labour. 
The  evidence  showed  that  when  the  head  of  the  child  presented,  the  prisoner, 
by  some  mismanagement,  fractured,  and  otherwise  so  injured  the  cranium,  that 
it  died  immediately  after  it  was  born. 

It  was  argued,  in  defence,  that  as  the  child  was  not  born  (in  ventre 
sa  mere)  at  the  time  the  wounds  and  injuries  were  inflicted,  the  prisoner 
could  not  be  guilty  of  manslaughter.  The  judge,  however,  held  that 
as  the  child  was  born  alive  and  had  died  from  the  violence,  the  case 
might  be  one  of  manslaughter.  This  opinion  was  afterwards  confirmed 
by  the  other  judges,  and  the  prisoner  was  convicted.  From  the 

233 


234 


INFANTICIDE— LEGAL  VIEW 


decision  in  this  case,  it  will  be  seen  that  the  law  makes  the  question  of 
criminality  to  depend  upon  the  period  at  which  the  injuries  prove 
fatal ,  and  not  upon  the  time  at  which  they  are  inflicted  on  the  body  of  a 
child  ;  and  had  the  prisoner  effectually  destroyed  the  child  before  it 
was  entirely  born,  he  would  not  have  been  guilty  of  any  crime.  The 
decision  appears  to  depend  on  this  principle  of  the  criminal  law,  that 
the  person  killed  must  be  a  reasonable  creature  in  being,  and  “  in  the 
Queen’s  (or  King’s)  peace  ”  ;  therefore  to  kill  a  child  in  its  mother’s 
womb  (or  during  birth)  is  no  murder  (“  Archbold,”  p.  345).  The  child, 
unless  entirely  born  alive,  does  not  come  under  the  description  above 
given.  According  to  the  words  of  one  judge,  it  is  not  an  “  inhabitant 
of  this  world,”  although  it  is  under  many  circumstances  medically 
but  not  legally  a  living  child. 

If  a  child  is  born  alive,  as  a  result  of  criminal  abortion,  and  die, 
not  from  any  violence  applied  to  its  body,  but  as  an  effect  of  its  being 
immature,  this  will  be  sufficient  (when  proved! — Ed.)  to  render  the 
party  causing  the  abortion  indictable  for  murder. 

Attitude  of  the  Law,  Juries,  and  Judges,  toward  the  Crime. 

Although  the  law  of  England  treats  a  case  of  infanticide  as  one  of 
ordinary  murder,  yet  there  is  a  difference  in  the  nature  of  the  medical 
evidence  required  to  establish  the  murder  of  a  new-born  child.  It  is 
well  known  that  many  children  come  into  the  world  dead,  and  that 
others  die  from  various  causes  either  during  or  soon  after  birth.  In 
the  latter  the  signs  of  their  having  lived  are  frequently  indistinct. 
Hence  to  provide  against  the  danger  of  erroneous  convictions,  the  law 
assumes  that  every  new-born  child  has  been  born  dead,  until  the  con¬ 
trary  appears  from  the  medical  or  other  evidence.  The  onus  of 
proof  that  a  living  child  has  been  destroyed  is  thereby  thrown  on  the 
prosecution,  and  no  evidence  imputing  murder  can  be  received,  unless 
it  is  first  made  certain,  by  medical  or  other  facts,  that  the  child  sur¬ 
vived  its  birth,  and  was  legally  a  living  child  when  the  alleged  violence 
was  offered  to  it.  Hence  there  is  a  most  difficult  duty  cast  upon  a 
medical  witness  on  these  occasions.  In  the  greater  number  of  cases 
the  woman  is  delivered  in  secrecy,  and  no  one  is  present  to  give  evi¬ 
dence  respecting  the  birth  of  the  child.  It  is  under  these  circumstances 
that  medical  evidence  is  especially  required,  and  for  medical  men  that 
the  whole  of  the  last  sub-section  required  to  be  written.  A  medical 
man  should  be  specially  cautious  in  putting  questions  to  a  woman 
charged  with  this  crime. 

Body  of  the  Child  not  Discovered. — In  cases  of  child  murder, 
medical  evidence  is  commonly  founded  on  an  examination  of  the  body 
of  the  child  ;  but  it  must  be  borne  in  mind  that  a  woman  may  be  found 
guilty  of  the  crime,  although  the  body  of  the  child  is  not  discovered  : 
it  may  have  been  destroyed  by  burning,  or  otherwise  disposed  of,  and  a 
medical  witness  may  have  only  a  few  calcined  bones  to  examine.  In 
these  cases  of  the  non-production  of  the  body,  good  legal  evidence  of 
the  murder  would,  however,  be  demanded  ;  and  this  evidence  should 
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be  such  as  would  fully  establish  a  matter  of  fact  before  a  jury.  The 
production  of  the  body  of  the  child  is  therefore  no  more  necessary  to 
conviction  than  in  any  other  case  of  murder.  A  woman  has  been  tried 
for  the  murder  of  her  child,  the  body  of  which  was  never  discovered. 

The  subject  of  child  murder  has  greatly  attracted  the  attention  of 
medical  jurists  by  reason  of  the  facility  with  which  the  crime  may  be 
perpetrated,  and  the  great  difficulty  of  bringing  it  home  to  the  offender. 
The  reports  of  inquests  show  that  the  deaths  of  infants  are  very 
numerous,  and  that  they  frequently  occur  under  circumstances 
involving  great  suspicion.  In  1891  verdicts  of  murder  were  returned 
in  eighty-four  cases  of  children  under  one  month  old.  The  strongest 
motive  for  destroying  the  infant  appears  to  be  shame  or  the  disgrace  of 
having  an  illegitimate  child.  The  crime  is  as  a  rule  only  attempted 
where  pregnancy  has  not  been  discovered,  and  where  delivery  is 
effected  in  concealment.  If  the  child  has  been  secretly  destroyed, 
the  first  opportunity  is  taken  of  casting  its  body  into  the  streets. 
When  the  dead  body  of  the  child  is  secreted  on  the  premises,  discovery 
generally  takes  place.  In  several  instances  the  mothers  of  newly-born 
dead  children  have  been  brought  before  the  coroner’s  court.  There 
is  usually  considerable  reluctance  on  the  part  of  a  coroner’s  jury  to 
return  a  verdict  of  wilful  murder,  when  the  mother  may  be  sent  to 
take  her  trial  at  the  assizes  for  murder.  Usually,  when  the  evidence 
of  guilt  has  been  so  clear  that  coroners’  juries  have  found  verdicts  of 
wilful  murder,  the  prisoners  have  been  subsequently  acquitted  on  their 
trials.  In  the  report  of  the  Committee  appointed  to  inquire  on  the 
best  means  of  preventing  the  destruction  of  the  lives  of  infants  (July, 
1871),  it  is  stated  that  the  number  of  infants  found  dead  in  the  Metro¬ 
politan  and  City  Police  districts  during  the  year  1870  was  276.  The 
editor  believes  that  the  number  in  recent  years  is  as  great  if  not  greater. 
The  greater  number  of  these  infants  were  less  than  a  week  old. 

It  will  be  seen,  from  the  nature  of  the  medical  proofs  required,  that 
a  conviction  for  child  murder  in  England,  in  the  present  state  of  the 
law,  seldom  takes  place.  Notwithstanding  the  frequency  of  the 
crime,  juries  almost  invariably  fall  back  upon  the  minor  offence  of 
which  the  accused  person  may  be  convicted,  namely,  that  of  conceal¬ 
ment  of  birth  ( vide  p.  63).  This,  in  fact,  in  reference  to  the  crime  with 
which  the  prisoner  is  charged,  amounts  to  a  verdict  of  not  proven. 
In  some  cases,  however,  under  the  direction  of  some  of  our  judges, 
verdicts  of  manslaughter  have  been  returned. 

The  frequent  acquittals  which  take  place  on  charges  of  child 
murder,  in  spite  of  strong  evidence  of  criminality,  most  probably 
depend  on  the  fact  that  there  are  many  extenuating  circumstances  in 
a  prisoner’s  favour  which  the  law  does  not  recognise.  Hitherto  juries 
have  had  no  alternative  but  to  convict  the  woman  of  murder,  or  to  find 
her  guilty  of  the  misdemeanour  of  concealment  of  birth.  Whatever 
doubt  may  be  thrown  on  a  case  by  the  forms  of  law  and  the  rules  of 
evidence,  there  can  be  no  doubt  medically  that  living  children  are 
frequently  destroyed  at  birth,  and  that  the  criminal  law,  from  the 
peculiar  nature  and  stringency  of  the  proofs  required  to  establish  guilt, 
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has  hitherto  'failed  to  reach  the  perpetrators.  Lankester  stated  that  he 
had  held  inquests  in  sixty-nine  cases  of  new-born  children,  and  in 
every  instance  with  which  he  was  acquainted  the  persons  charged 
had  been  acquitted  of  the  crime.,  against  evidence  of  the  most  obvious 
and  convincing  kind.  The  fact  is,  he  observes,  “  the  prosecutor, 
judge,  and  jury  are  all  anxious  to  avoid  a  verdict  which  consigns 
to  death  a  woman  who,  in  nine  cases  out  of  ten,  has  been  more  sinned 
against  than  sinning.”  This,  he  remarks,  will  probably  be  the  case  so 
long  as  the  law  inflicts,  or  threatens  to  inflict,  death  for  infant  murder. 

In  R.  v.  Tommey  (Warwick  Lent  Ass.,  1854),  tried  before  Coleridge,  J.,  in 
which  a  medical  witness  declined  to  say  positively  that  a  child  was  born  alive  and 
had  breathed  after  birth,  the  jury  convicted  the  prisoner  of  manslaughter. 
Respiration  had  been  established,  but  it  was  admitted  by  the  witness  that  this 
might  have  occurred  during  birth  or  afterwards.  There  was  a  cut  on  the  right 
side  of  the  neck  of  the  child,  and  a  circular  wound  in  the  windpipe. 

In  a  case  tried  before  Brett,  J.  (Winchester  Sum.  Ass.,  July,  1871),  a  woman 
was  indicted  for  the  wilful  murder  of  her  newly-born  child  under  highly  suspicious 
circumstances.  The  jury  returned  the  usual  verdict  of  “  concealment  of  birth.” 

The  judge,  in  sentencing  her,  said  she  had  escaped  from  the  charge 
of  murder  by  the  indulgence  of  the  law,  and  from  that  of  manslaughter 
by  the  too  indulgent  verdict  of  the  jury. 

In  another  case  tried  by  the  same  judge  ( R .  v.  Maynard,  Devon  Lammas 
Ass.,  1871),  the  medical  evidence  showed  that  the  child  was  newly-born  and 
quite  mature.  Its  head  had  been  removed  from  the  body,  and  the  right  leg 
had  been  cut  off  above  the  knee.  On  the  neck,  behind  the  shoulder,  there  was  a 
bruise  on  the  skin  of  a  dark-blue  colour,  about  three  inches  in  diameter. 
The  umbilical  cord  had  been  torn  or  cut  at  about  seven  inches  from  the  body. 
There  were  slight  superficial  wounds  on  the  back  of  the  neck  and  other  parts  of 
the  body,  which  was  generally  pale.  The  lungs  contained  air,  and  readily 
floated,  even  when  cut  into  many  pieces.  Air  escaped  by  pressure  under  water, 
and  the  pressed  portions  still  floated.  From  these  facts  the  medical  witness 
stated  that  the  child  had  been  born  alive,  and  had  died  from  haemorrhage.  The 
prisoner  had  made  a  statement  to  the  effect  that  the  child  was  born  alive. 

The  judge,  in  summing  up  the  case,  instead  of  taking  the  usual 
course,  i.e.,  of  leaving  the  jury  to  decide  between  “  murder  ”  and 
“  concealment  of  birth,”  impressed  upon  them  strongly  that,  if  not 
guilty  of  murder,  they  must  consider  whether  the  prisoner  was  not 
guilty  of  manslaughter.  She  was  guilty  of  murder  if,  after  the  child 
was  born  alive,  she  by  an  act  of  hers  caused  its  death,  intending  to  kill 
it.  She  was  guilty  of  manslaughter  if,  after  the  child  was  born  alive, 
she  committed  an  act  of  culpable  negligence  by  which  the  death  of  the 
child  was  caused,  or  by  which  the  child  was  not  permitted  to  live,  when 
it  otherwise  would  have  lived.  The  jury  returned  a  verdict  of  man¬ 
slaughter.  In  another  case  ( R .  v.  Sell,  Hereford  Lent  Ass.,  1873),  before 
the  same  judge,  the  prisoner,  who  was  tried  on  a  charge  of  child  murder, 
was  found  guilty  of  manslaughter. 

In  another  case,  Willes,  J.,  adopted  the  same  course  as  Brett,  J.  (R.  v. 
Libbey,  Cornwall  Lammas  Ass.,  1871).  The  prisoner  was  a  married  woman, 
charged  with  the  murder  of  her  illegitimate  child.  The  body  was  found  mutilated, 
and  partly  burnt.  The  head,  arms,  and  legs  had  been  severed.  The  lungs 
contained  air,  and  readily  floated,  entire  and  divided.  They  were  of  a  red 
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colour,  and  distinctly  mottled.  It  was  concluded  that  the  child  was  mature, 
that  it  had  fully  breathed,  and  from  the  retraction  of  the  skin,  that  the  cuts 
were  made  during  life,  or  soon  after  death.  There  was  no  disease  in  the  parts 
of  the  body  examined  to  account  for  death.  It  was  proved  that  the  woman 
had  concealed  the  mutilated  body  of  the  child,  and  had  tried  to  get  rid  of  it  by 
burning.  She  said  the  burnt  bones  found,  and  some  blood  on  a  rug,  were  those 
of  a  fowl.  The  bones  were  those  of  a  child,  and  the  blood  was  not  that  of  a  fowl. 
The  defence  was  simply,  “no  proof  of  separate  existence,”  i.e.,  no  proof  that 
the  child  was  “  born  alive.”  The  prisoner  in  this  case  had  denied  her  pregnancy, 
had  concealed  her  delivery,  and  had  mutilated  and  partly  burnt  the  body  of  the 
child. 

The  judge  thus  expressed  his  views  regarding  the  law  as  it  is 
applicable  to  cases  of  infanticide  :  “  There  was  no  doubt  the  question 
was,  whether  the  case  should  be  described  as  one  of  murder  or  man¬ 
slaughter.  Looking  at  the  facts,  as  far  as  he  could  judge,  the  difficulty 
that  presented  itself  most  conspicuously  was  the  difficulty  in  defining 
a  complete  birth.  The  state  of  the  law  on  that  point  was  extremely 
perplexing.  If  a  woman  could  be  proved  to  have  been  confined 
unassisted,  with  a  view  to  take  away  the  life  of  a  child,  it  would  be  an 
act  of  murder  ;  if,  on  the  other  hand,  with  no  intention  of  killing  the 
child,  she  undertook  to  do  all  without  assistance  that  a  careful  and 
skilful  person  would  do  for  her,  and  if  she  neglected  this,  she  was 
guilty  of  manslaughter.5’  The  jury  returned  a  verdict  of  manslaughter. 

There  could  be  no  reasonable  doubt  that  in  this,  as  in  numerous 
other  cases  of  murder  with  mutilation,  the  child  was  born  alive. 
With  the  evidence  of  full  and  perfect  breathing,  there  was  nothing  to 
render  it  probable  that  this  child  had  died  from  natural  causes  during 
birth  ;  and  although  there  was  no  absolute  proof  of  a  separate  existence 
there  was  everything  in  favour  of  this  view.  It  was,  from  the  whole 
of  the  circumstances,  far  more  probable  that  this  child  had  been  des¬ 
troyed  and  mutilated  while  living  after  birth  than  that  it  had  been 
born  dead,  and  its  body  mutilated  and  burnt  merely  for  the  sake  of 
concealment. 

The  following  case,  R.  v.  Lunn,  C.  C.  C.,  March,  1904,  is  an  illustra¬ 
tion  of  the  leniency  with  which  women  in  this  position  in  question 
are  treated  : 

Louisa  Lunn,  20,  domestic  servant,  was  indicted  for  the  wilful  murder  of  her 
illegitimate  child  at  Wandsworth.  Prisoner  was  employed  at  the  address 
given,  and  it  was  alleged  that  on  January  24th  she  secretly  gave  birth  to  a  baby, 
strangled  it,  wrapped  it  in  a  cloth,  and  hid  the  body  up  a  chimney  in  her  bedroom. 
The  jury  found  her  guilty  of  manslaughter,  with  a  strong  recommendation  to 
mercy,  and  on  her  promising  to  go  for  two  years  into  a  home  which  had  offered 
to  receive  her,  the  judge  released  her  on  her  recognisance  of  10Z.  to  come  up 
for  judgment  when  called  upon — a  merciful  decision  which  elicited  spontaneous 
applause  in  court. 

Dr.  F.  W.  Lowndes  has  written  an  interesting  pamphlet  on  this 
subject.  He  read  it  at  a  meeting  of  the  Social  Science  Congress  held 
in  Liverpool  in  1876,  and  subsequently  published  it  for  private  circula¬ 
tion. 

These  illustrations  of  the  attitude  of  the  law  and  judges  towards 
this  crime,  though  old,  still  retain  all  their  force  of  example,  and  the 
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.  difficulties  of  steering  a  middle  course  between  barbaric  brutality  and 
modern  philanthropy  is  still  felt  as  keenly  as  ever,  as  the  two  following 
extracts  from  our  leading  medical  journals  will  show ;  they  both 
refer  to  the  same  case,  but  that  is  immaterial  for  our  argument : — - 

At  the  Carmarthenshire  Assizes,  held  on  November  12th,  1903,  Mr.  Justice 
Bruce  in  his  charge  to  the  grand  jury  referred  to  crimes  of  infanticide,  which  he 
feared  were  becoming  common,  so  that  there  was  a  danger  of  the  crime  being 
encouraged  by  false  public  sympathy.  It  was  contrary,  he  said,  to  every  principle 
of  morals  and  every  instinct  of  nature  for  a  mother  not  to  be  careful  to  preserve, 
the  life  of  her  offspring,  and  if  infanticide  came  to  be  regarded  as  a  light  or  venial 
crime  the  consequences  to  society  would  be  deplorable.  It  was  a  high  function 
of  the  law  to  protect  all.  The  greatest  were  not  exempt  from  its  power,  the  least 
were  not  unworthy  of  its  care,  and  it  would  abdicate  one  of  its  chief  functions 
if  it  did  not  exert  itself  to  preserve  the  lives  of  innocent  and  helpless  children. 
The  particular  case  which  called  forth  this  protest  of  Mr.  Justice  Bruce  was  that 
of  a  farm  servant  who  gave  birth  in  a  field  to  a  child  whose  dead  body  was 
subsequently  found  in  a  pond.  The  evidence  did  not  make  it  very  clear  as  to 
whether  there  had  been  a  separate  existence,  and  there  was  no  concealment  of 
the  facts  by  the  girl,  who  declared  that  the  child  was  stillborn,  and  she  was 
accordingly  acquitted  ( Lancet ,  2,  1903,  p.  1868). 

At  the  recent  Chester  Assizes  Mr.  Justice  Bruce  passed  sentence  of  death  on  a 
girl  of  twenty-one  for  the  murder  of  her  illegitimate  child.  The  prisoner  had  been 
strongly  recommended  to  mercy  by  the  jury  on  account  of  her  youth.  In  passing 
sentence  the  learned  judge  was  only  fulfilling  his  statutory  duty.  He  must  have 
known  at  the  time  that  the  sentence  would  never  be  carried  out,  and  any  one 
acquainted  with  his  lordship  can  easily  realise  how  painful  it  must  have  been  for 
him  to  inflict  unnecessary  suffering  on  the  unfortunate  girl.  An  occurrence  of 
this  kind  strongly  supports  the  plea  of  Sir  Fitzjames  Stephen  that  in  a  proper  case 
the  judge  should  have  the  power  of  mitigating  the  sentence  for  murder.  This 
change  is  urged  with  special  reference  to  cases  of  infanticide,  where  the  distress 
of  mind  and  fear  caused  by  childbirth  is  often  responsible  for  the  crime.  It 
appears  that  no  one  has  been  executed  for  such  an  offence  for  about  sixty  years, 
yet  in  every  case  the  judge  has  been  compelled  to  pronounce  the  extreme  penalty 
of  the  law  ;  the  severity  of  the  ceremony  is  only  modified  in  some  slight  degree  by 
the  non-assumption  of  the  black  cap.  So  much  is  left  to  the  discretion  of  the 
bench  that  it  would  be  no  very  violent  measure  of  reform  to  allow  the  judge  to 
postpone  judgment  until  the  following  assizes.  In  the  meantime  all  the  facts 
might  be  laid  before  the  Home  Secretary,  whose  fiat  might  issue  to  prevent  the 
prisoner  having  to  undergo  a  trying  and  unnecessary  ordeal.  The  fact  that  the 
judge  had  a  discretion  of  this  land  would  not  in  any  degree  mitigate  the  conse¬ 
quences  of  the  crime  to  one  who  was  properly  convicted  of  murder  ( B.M.J. ,  2, 
1903,  p.  1420). 

The  medical  difficulties  in  the  way  of  absolutely  proving  “  life 
completely  external  to  the  mother,”  or  Mr.  Justice  Wright’s  test  of 
live  birth  (vide  p.  193),  must,  in  the  nature  of  things,  remain  for  ever 
as  great  as  they  are  at  present  (vide  infra,  and  also  under  “  Live 
Birth,”  pp.  193  et  seq.),  and  if  alteration  is  to  come  it  must  come  from 
statutory  law  and  not  from  medical  jurisprudence.  The  editor,  there¬ 
fore,  does  not  feel  called  upon  to  discuss  the  matter  further,  beyond 
saying  that  he  agrees  in  general  terms  with  the  suggestion  in  the 
above  extracts  from  the  B.M.J .  and  Lancet. 

Apart  altogether  from  the  medical  evidence  in  favour  of  a  child 
being  born  alive  or  dead,  the  latter  alternative  will  be  considered 
presently,  there  can  be  no  question  but  that  our  present  lax  method 
of  registering  stillbirths  is  responsible  for  a  good  deal  of  infant  mor- 
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tality,  and  affords  great  facilities  for  the  concealment  of  crime.  Some 
slight  check  was  put  on  these  facilities  by  the  Registration  of  Births 
and  Deaths  Act  of  1874,  but  certificates  of  stillbirth  are  far  too  readily 
accepted  even  now. 

Dr.  Lowndes,  of  Liverpool,  has  drawn  the  editor’s  attention  to  the 
fact  that  in  1901,  irregularities  in  the  matter,  of  a  wholesale  character, 
were  brought  to  fight ;  the  following  note  in  the  Lancet  for  June  6th, 
1903,  corroborates  Dr.  Lowndes’  contention. 

Midwives  and  Stillborn  Children. — In  the  Lancet  of  April  25th  (p.  1200), 
and  of  May  9th?(p.  1338)  the  subject  of  certificates  of  stillbirth  given  by  mid¬ 
wives  in  Manchester  was  mentioned  in  connection  with  a  case  investigated  by 
Mr.  L.  J.  Aitken,  the  then  acting  coroner.  It  was  shown  that  at  the  lowest 
computation  500  infants  must  be  buried  in  Manchester  cemeteries  as  stillborn 
every  year,  while  Mr.  Aitken’s  calculations  put  the  number  as  high  as  1,500,  and 
that,  as  he  said,  “  we  have  not  a  single  guarantee  that  every  one  of  these  has  not 
lived.”  Jessie  Donough,  aged  thirty-two  years,  the  midwife  whose  proceedings 
had  been  in  question,  was  placed  in  the  dock  before  the  Recorder  of  Manchester 
on  May  25th,  and  pleaded  guilty  to  making  a  false  statement  that  a  child  who  was 
born  alive  had  been  stillborn.  The  child  had  lived  one  and  a  half  days.  “  The 
Recorder  said  he  hoped  the  sentence  he  passed  would  be  a  lesson  to  others, 
and  ordered  the  prisoner  to  go  to  prison  with  hard  labour  for  twelve  months.” 
Much  credit  is  due  to  Mr.  Aitkin  for  his  investigation  into  this  matter,  for  the 
proceedings  of  unscrupulous  midwives  may  largely  influence  the  rate  of  infant 
mortality. 

The  remedy  is  not  altogether  easy  to  see.  Dr.  Lowndes  is  of  opinion 
that  an  alteration  in  the  regulations  of  the  burial  of  still-borns  might 
suffice  ;  to  the  editor  this  seems  inadequate,  for  a  few  shillings  would 
hardly  stand  in  the  way  of  the  murder  of  an  “  undesirable  ”  ;  an 
inquiry  by  some  authority  into  every  case  of  stillbirth  seems  to  the 
editor  a  more  likely  step.  The  House  of  Commons  has  by  a  special 
committee  reported  on  the  subject,  but  so  far  as  the  editor  is  aware  no 
fresh  legislation  has  been  passed  affecting  the  matter,  and  the  disposal 
of  the  body  and  the  registration  of  stillbirth  is  dangerously  easy  ( vide 
p.  193,  opinion  of  C.  M.  B.). 

Evidence  in  Infanticide. — In  giving  evidence  at  a  coroner’s  inquest 
on  a  case  of  child  murder,  as  much  care  should  be  taken  by  a  practi¬ 
tioner  as  if  he  were  delivering  it  before  a  judge  at  the  assizes.  It  should 
be  remembered  that  the  depositions  taken  by  this  officer  are  placed 
at  the  trial  in  the  hands  of  the  judge,  as  well  as  of  the  prisoner’s  counsel ; 
and  should  a  witness  deviate  in  his  evidence  at  the  assizes  from  that 
which  he  gave  at  the  inquest,  or  should  he  attempt  to  amend  or  explain 
any  of  the  statements  then  made,  so  that  they  might  be  represented  as 
having  a  new  bearing  on  the  prisoner’s  case,  he  would  expose  himself 
not  merely  to  a  severe  cross-examination,  but  probably  to  the  censure 
of  the  court.  If  medical  men  were  to  reflect  that  in  delivering  their 
opinions  before  a  coroner  and  a  jury  in  a  low  tavern  they  are  virtually 
delivering  them  before  a  superior  court,  it  is  certain  that  many  un¬ 
fortunate  exposures  would  be  easily  avoided  ( vide  Vol.  I.,  pp.  16  et  seq.). 

The  criminal  law  by  a  recent  amendment  (Criminal  Evidence  Act, 
1898)  now  permits  an  accused  person,  if  he  (she)  wishes,  to  be  placed 
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in  the  witness-box  for  examination.  If  there  is  one  class  of  criminal 
cases  more  affected  than  another  by  this  recent  alteration  it  is  certainly 
that  of  cases  of  infanticide.  On  the  one  hand,  every  little  detail  of 
her  alleged  actions  will  or  may  require  an  explanation,  and  upon  each 
will  she  or  can  she  be  cross-examined  ;  on  the  other,  although  she  may 
halt  in  her  explanations  and  even  be  somewhat  contradictory,  every 
possible  allowance  will  be  made  for  her  (by  judge,  jury,  prosecution 
and  defence)  in  consideration  of  her  mental  condition  at  the  time  of  the 
deed.  To  the  medical  man  who  has  collected  his  evidence  in  the  cold 
unstimulating  light  of  scientific  research  no  such  consideration  will  be, 
nor  ought  to  be,  shown  ;  and  unless  he  is  himself  very  strongly  indeed 
convinced  of  “  separate  existence,”  he  may  be  certain  that  his  evidence 
will  at  once  be  rejected  ;  such  conviction  must  rest  upon  very  certain 
data  to  be  presently  considered.  At  the  same  time  it  is  probable  that 
if  she  goes  into  the  box,  many  small  apparently  irrelevant  points  will 
arise  upon  which  a  medical  jurist  may  be  able  to  convict  her  of  incon¬ 
sistency,  if  not  of  actual  lying.  Before  he  can  do  so,  however,  it  is 
first  necessary  that  he  should  himself  be  a  person  of  keen  observation 
and  penetration.  It  is  here  that  “  washed  v.  unwashed,”  “  method  of 
severing  of  cord,”  “tiny  punctured  wounds,”  etc.,  etc.,  have  their 
especial  importance ;  such  apparently  trivial  details  may  easily 
escape  observation,  but  unless  they  are  noticed  and  reduced  to  writing 
in  the  medical  witness’s  notes,  it  would  be  well  for  him  to  keep  silent 
on  them. 

This  forms  an  excellent  illustration  of  the  reasons  why  some  cases 
at  law  fail  and  some  succeed,  the  personal  equation  and  the  mental 
attitude  of  the  witnesses  on  either  side  ;  it  is  often  not  so  much  what 
a  witness  says,  as  what  he  is  unable  to  say,  that  influences  a  jury,  and 
“  I  don’t  know,”  “  I  forgot  to  look,”  will  create  an  impression  that 
goes  far  towards  an  acquittal  even  on  the  face  of  very  strong  evidence 
which  just  lacks  this  little  item  of  corroboration. 

Counsel  will  decide  upon  the  advisability  or  otherwise  of  putting 
their  client  in  the  box,  as  much  upon  the  personality  of  the  opposition 
and  its  witnesses  as  upon  the  tale  told  in  confidence  by  the  prisoner. 

NATURAL  CAUSES  OF  DEATH  AT  OR  BEFORE  BIRTH 

These  will  be  considered  in  the  following  order  : — 

1.  Statistics  of  children  born  dead. 

2.  Absence  of  skilled  assistance. 

3.  Immaturity  or  debility. 

4.  Malformations  incompatible  with  life. 

5.  Spasm  of  the  larynx. 

6.  Diseases  acquired  in  utero. 

7.  Disease  of  the  placenta. 

1.  Proportion  of  Children  Born  Dead. 

On  any  individual  case  of  infanticide  this  can  have  but  little 
influence  as  evidence  ;  the  figures  themselves  are,  however,  of  some 
little  interest. 
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It  is  well  known  that  of  children  born  under  ordinary  circumstances, 
a  great  number  die  from  natural  causes  either  during,  or  soon  after 
birth  ;  and  in  every  case  of  child  murder  death  will  be  presumed  to 
have  arisen  from  some  cause  of  this  kind,  until  the  contrary  appears 
from  the  evidence.  This  throws  the  onus  of  proof  entirely  on  the  prose¬ 
cution.  Many  children  die  before  performing  the  act  of  respiration  ; 
and  thus  a  large  number  come  into  the  world  dead  or  stillborn.  The 
proportion  of  stillborn  among  legitimate  children,  as  it  is  derived  from  • 
statistical  tables  extending  over  a  series  of  years,  and  embracing  no 
fewer  than  eight  millions  of  birth,  varies  from  one  in  eighteen  to  one 
in  twenty  of  all  births  {Brit,  and  For.  Med.  Rev.,  No.  7,  p.  235). 

Stillbirths  are  much  more  frequent  in  first  than  in  later  pregnancies. 
This  fact  should  be  borne  in  mind  when  we  are  estimating  the  pro¬ 
bability  of  the  cause  of  death  being  natural.  According  to  Lawrence’s 
observations,  the  proportion  of  deaths  of  children  born  is  1  to  11 
among  the  primiparous  and  1  to  31-2  among  the  multiparous  {Edin. 
Med.  Jour.,  March,  1863,  p.  814).  In  most  cases  of  alleged  child-murder 
the  woman  is  primiparous  and  the  child  is  illegitimate.  There  is 
reason  to  believe  that  the  non-registration  of  the  births  of  children 
born  dead  leads  to  many  children  being  disposed  of  as  stillborn  which 
have  really  come  living  into  the  world,  but  have  soon  died  from  neglect, 
exposure,  or  violence. 

Should  breathing  be  established  by  the  protrusion  of  the  child’s 
head  from  the  outlet,  during  the  birth  of  the  body,  the  chances  of 
death  from  natural  causes  are  considerably  diminished.  Nevertheless, 
as  W.  Hunter  long  ago  suggested,  a  child  may  breathe  and  die.  Thus 
according  to  this  author,  “  If  the  child  makes  but  one  gasp  and  instantly 
dies,  the  lungs  will  swim  in  water  as  readily  [this  is  inadmissible — Ed.] 
as  if  it  had  breathed  longer  and  had  then  been  strangled.”  In  general, 
it  would  require  more  than  one  gasp  to  cause  the  lungs  to  swim  readily 
in  water  ;  but  waiving  this  point,  the  real  question  is,  If  the  child 
breathed  after  birth,  what  could  have  caused  its  death  ?  The  number 
of  gasps  which  a  child  may  make,  or  which  may  be  required  for  the 
lungs  to  swim  in  water,  is  of  no  moment  :  the  point  to  be  considered  is, 
whether  its  death  was  due  to  causes  of  an  accidental  or  criminal  nature. 
So  again  observes  Hunter  :  “  We  frequently  see  children  born,  who, 
from  circumstances  in  their  constitution  or  in  the  nature  of  the  labour, 
are  but  barely  alive,  and  after  breathing  a  minute  or  two,  or  an  hour 
or  two,  die  in  spite  of  all  our  attention.  And  why  may  not  this  mis¬ 
fortune  happen  to  a  woman  who  is  brought  to  bed  by  herself  1  ” 
(op.  cit.).  The  substance  of  this  remark  is,  that  many  children  may 
die  naturally  after  having  been  born  alive  ;  and  in  Hunter’s  time  these 
cases  were  not  perhaps  sufficiently  attended  to.  In  the  present  day, 
however,  the  case  is  different ;  a  charge  of  child-murder  is  seldom 
raised,  except  in  those  instances  where  there  are  the  most  obvious 
marks  of  severe  and  mortal  injuries  on  the  body  of  a  child. 

2.  Absence  of  Skilled  Assistance. 

In  such  criminal  cases  as  are  here  being  considered,  i.e.,  those  in 
m.j. — VOL.  II.  16 
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which  there  can  arise  or  has  arisen  a  doubt  about  “  born  alive/’  the 
absence  of  skilled  assistance  is  practically  an  invariable  occurrence. 
Skilled  assistance  might  and  probably  would  obviate  the  following  : — - 

(a)  Prolonged  Labour. — The  actual  causes  of  this  belong  to  works 
on  obstetrics  ( q.v .)  ;  a  child  that  is  slightly  feeble  and  delicate  is  very 
likely  to  die  from  this  cause.  If  this  cause  be  alleged,  its  occurrence 
may  be  corroborated  if  a  sanguinolent  or  serous  tumour  (called  cepihal- 

•  hcematoma,  or  cajput  succedaneum,  vide  p.  278)  is  found  on  the  head  of 
a  child,  and  the  head  itself  is  deformed  or  elongated  ;  internally,  if 
the  vessels  of  the  brain  be  in  a  congested  state  the  existence  of  deformity 
in  the  pelvis  of  the  woman  might  corroborate  this  view  ;  but  in  primi- 
parous  women  (among  whom  charges  of  child-murder  chiefly  lie) 
with  well-formed  pelves,  delivery  is  frequently  protracted.  It  is 
presumed  that  there  are  no  marks  of  violence  on  the  body  of  the  child, 
excepting  those  which  may  have  reasonably  arisen  from  accident  in 
attempts  at  self-delivery. 

The  following,  taken  from  the  Lancet  of  May  25th,  1904,  is  a  record 
for  a  large  child  obstructing  labour  : — 

Mr.  Edward  H.  Greaves,  M.R.C.S.  Eng.,  L.R.C.P.  Lond.,  describes  in  the 
Guy's  Hospital  Gazette  of  May  7th  a  foetus  having  the  following  measurements  : 
total  length,  23f  inches  ;  circumference  of  neck,  10  inches  ;  circumference 
round  shoulders,  20  inches  ;  circumference  round  chest,  16^  inches  ;  and  sircum- 
ference  round  pelvis  at  crest,  15^  inches.  The  foetus  weighed  30  pounds  4  ounces. 
The  patient,  a  cowman’s  wife,  three  years  ago  gave  birth  to  a  child  weighing 
18  pounds.  “  The  labour  was  difficult  but  natural  and  not  unusually  long,” 
says  the  narrator  ;  “no  instruments  used  or  chloroform  given  and  no  injury 
to  maternal  parts.  The  child  died  during  delivery.  The  mother  believes  herself 
to  have  been  pregnant  exactly  eleven  months.” 

(b)  Hasty  Parturition. — In  cases  like  that  reported  by  Wharrie, 
infra,  where  a  woman,  under  the  impression  that  she  was  about  to  have 
a  motion,  sat  over  a  large  water- jug  and  was  delivered  of  a  child,  it  is 
proper  to  make  allowance  for  a  mistake  which  may  be  compatible 
with  innocence.  A  woman  is  often  unable  to  distinguish  the  sense  of 
fulness,  produced  by  the  descent  of  a  child,  from  the  feeling  which  leads 
her  to  suppose  that  she  is  about  to  have  an  evacuation  ;  and  thus  it  is 
dangerous,  when  a  labour  has  advanced,  to  allow  her  to  yield  to  this 
feeling,  for  the  child  may  be  suddenly  born.  Two  cases  of  this  de¬ 
scription  are  reported,  where  there  could  not  be  the  slightest  suspicion 
of  criminality. 

In  one,  a  primipara,  the  child  was  actually  bom  under  these  circumstances, 
bnt  its  life  was  fortunately  saved  ;  had  there  been  no  other  convenience  than  a 
privy,  it  must  have  been  inevitably  lost.  In  the  second,  although  a  case  of  third 
pregnancy,  the  woman  was  equally  deceived  by  her  sensations. 

This  alleged  mistaken  sensation  forms  a  frequent  and  specious 
defence  on  charges  of  child-murder  ;  but  still  a  medical  jurist  is  bound 
to  admit  that  an  accident  which  occurs  to  women  under  circumstances 
without  suspicion,  may  also  occur  even  under  suspicious  circumstances 
without  necessarily  implying  guilt. 

The  following,  which  is  reported  by  Tenneson,  is  of  some  interest  in  this 
respect  (“Ann.  d’Hyg.,”  1872,  1,  p.  438)  : — In  this  case  a  new-born  child  re- 
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covered  after  it  had  remained  four  hours  in  a  drain-pipe  connected  with  a  cess¬ 
pool  which  received  the  soil  of  privies.  A  girl  was  charged  with  attempted 
child-murder.  It  was  proved  that  she  had  been  recently  delivered.  She  stated 
that  she  had  been  to  the  privy  for  a  natural  purpose,  and  was  there  suddenly 
delivered.  A  full-grown  child  was  found  in  the  large  drain-pipe  between  the 
privy  and  the  cesspool.  It  was  alive,  and  was  restored  by  the  warm  bath  and 
other  means.  There  was  no  mark  of  violence  ;  the  cord  had  been  ruptured  as  by  a 
fall,  while  there  was  nothing  to  show  an  attempt  at  murder.  The  appearances 
presented  by  the  body  of  the  child  were  consistent  with  the  woman’s  statements. 
The  preservation  of  its  life  was  remarkable.  The  first  part  of  the  drain-pipe  was 
wide  enough  to  admit  the  body,  which  lodged  at  the  lower  part,  near  a  bend. 
It  was  thus  saved  from  falling  into  the  cesspool.  The  drain-pipe  contained  air 
and  no  sewer  gases — hence  the  child  could  breathe,  and  before  removal  it  was 
heard  to  cry. 

Devergie  suggested  that  its  life  had  been  saved  owing  to  the  noxious 
gases  being  kept  down  by  the  drying  of  the  surface  of  the  soil. 

In  a  case  which  occurred  to  Wharrie,  in  which  the  child  fell  from  the  woman 
while  sitting  over  a  large  jug  containing  water,  and  from  the  state  of  the  lungs  it 
was  evident,  there  had  been  no  respiration,  the  cord  was  found  tied.  As  the  child 
was  removed  from  the  vessel  dead,  the  ligature  must  have  been  applied  after 
death,  and  the  body  replaced  in  the  jug.  Drowning  may  be  the  result  of  accident 
from  sudden  delivery.  A  woman  in  an  advanced  state  of  pregnancy,  while 
sitting  on  a  chamber-vessel,  was  suddenly  delivered.  The  child  fell  into  the 
fluids  in  the  vessel,  and  before  assistance  could  be  rendered  it  was  dead.  A 
woman  who  had  already  had  two  illegitimate  children,  delivered  herself  of  a 
third,  and  alleged  that  it  was  stillborn.  The  body  of  the  child  was  of  average 
size.  The  head  and  face  were  much  congested,  and  there  was  slight  oozing  of 
bloody  fluid  from  the  nostrils.  The  eyelids  were  discoloured  ;  the  lips  were 
separated,  swollen,  and  livid  ;  the  chest  was  arched.  The  navel-string  had 
been  cut  but  not  tied,  and  there  was  a  slight  oozing  of  blood  from  it.  The  lungs 
had  all  the  usual  foetal  characters  ;  they  sank  in  water  when  cut  into  small 
pieces.  There  was  dark  fluid  blood  in  the  heart  and  large  vessels.  It  came 
out  in  evidence,  at  the  inquest,  that  the  woman  was  delivered  while  sitting  on 
the  chamber-utensil,  when  the  whole  contents  of  the  womb  at  once  passed  from 
her — the  child  and  after-birth  with  the  waters.  A  neighbour  came  in  and  placed 
the  woman  in  bed,  but  omitted  to  look  to  the  child,  which  was  soon  afterwards 
found  dead.  Parker  stated  in  his  evidence  that  the  child  had  not  breathed. 
His  conclusion  was  that  it  had  probably  been  born  alive,  but  had  died  from 
prevention  of  breathing  at  its  birth,  owing  to  the  want  of  proper  attention. 

There  is  no  doubt  that  many  children  are  thus  born  alive,  but  they 
do  not  continue  to  live  after  birth,  owing  to  the  accidental  or  criminal 
prevention  of  respiration.  Such  cases  are  always  open  to  the  sugges¬ 
tion  that  they  arose  from  accident,  and  it  is  right  that  a  woman  charged 
with  child-murder  should  have  the  full  benefit  of  it.  Two  instructive 
cases  are  reported  by  Carson,  which  show  that,  alone  and  unassisted, 
the  mother  of  an  illegitimate  child  may  be  placed  under  circumstances 
of  the  greatest  suspicion,  although  innocent  of  any  attempt  to  destroy 
the  life  of  her  child. 

On  the  21st  of  June,  1904,  Mr.  Troutbeck  held  an  inquest  on  the  body  of  a 
newly-born  child.  In  the  course  of  the  inquiry  it  was  satisfactorily  proved 
that  the  child  was  born  during  an  effort  to  defcecate .  The  cause  of  death,  as 
proved  by  medical  evidence,  was  suffocation  by  faeces  and  urine,  and  yet  every 
side  of  the  hydrostatic  test  showed  that  the  lungs  were  completely  inflated.  The 
woman  was  forty-two,  a  multipara  ;  her  youngest  child  was  eight  years  old. 
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In  connection  with  this  subject  we  may  ask  whether  a  woman 
can  be  delivered  without  being  conscious  of  it.  The  signs  of  delivery 
may  be  discovered  by  a  practitioner  ;  the  offspring  may  also  be  found. 
She  may  admit  the  fact  of  her  delivery,  but  allege  that  she  was  totally 
unconscious  of  it.  The  only  kind  of  medico-legal  case  in  which  this 
plea  is  occasionally  raised  is  in  infanticide  ;  and  as  the  possibility  of 
the  occurrence  may  be  questioned,  the  practitioner  must  be  provided 
with  a  knowledge  of  those  facts  which  medico-legal  writers  have  accu¬ 
mulated  respecting  it.  There  is  no  doubt  that  a  woman  may  be 
delivered  unconsciously  during  profound  sleep,  or  while  labouring  under 
coma,  apoplexy,  asphyxia,  or  syncope  ;  or  if  suffering  from  the  effects 
of  narcotic  poisons,  ansesthetics,  or  intoxicating  liquors.  It  is  said 
also,  that  delivery  has  taken  place  spontaneously  while  a  woman  was 
in  the  act  of  dying.  This,  however,  has  no  bearing  on  the  present 
question.  It  is  in  those  cases  where  a  woman,  after  her  recovery, 
pleads  unconsciousness  of  delivery,  that  medical  practitioners  are 
chiefly  consulted.  Besides  the  cases  enumerated,  hysteria,  when 
accompanied  with  loss  of  sense  and  motion,  has  been  mentioned  as  a 
state  in  which  parturition  is  liable  to  occur  unconsciously.  We  need 
not  be  surprised  at  delivery  taking  place  under  those  circumstances, 
when  we  consider  that  the  contractile  power  of  the  uterus  is  altogether 
independent  of  volition  ;  but,  unless  the  morbid  states  already  men¬ 
tioned  are  accompanied  by  the  most  profound  lethargy  and  entire  loss  of 
sensation,  it  can  rarely  happen  that  the  contractions  of  this  organ,  in  its 
efforts  to  expel  the  child,  should  not  at  once  rouse  a  woman  into  con¬ 
sciousness.  We  ought  particularly  to  expect  this  in  primiparse,  i.e., 
in  those  who  have  never  before  borne  children.  At  the  same  time  it 
must  be  remembered  that  parturition  in  some  women,  especially 
when  the  pelvis  is  wide  and  the  child  small,  may  take  place  with  such 
rapidity  and  ease  as  scarcely  to  be  accompanied  with  pain. 

It  has  been  observed  that,  when  a  woman  has  frequently  borne 
children,  delivery  sometimes  takes  place  without  effort,  and  without 
any  consciousness  on  her  part.  On  other  occasions  a  woman  may  He 
in  a  state  of  torpor  or  stupor,  or  suffer  from  puerperal  convulsions,  and 
have  no  recollection  of  her  delivery.  The  following  case  is  possible  : — 

A  woman  may  be  delivered  while  under  the  influence  of  puerperal  convulsions, 
which  might  have  attacked  her  before  labour  set  in  ;  and  after  delivery,  but 
before  complete  recovery,  she  might  become  maniacal,  during  which  interval,  she 
might  have  killed  or  injured  her  child  ;  or  the  child  might  have  been  born  dead, 
or  an  accidental  injury  might  have  occurred  to  it.  She  would  with  truth  assert 
her  entire  ignorance  of  it.  Her  statement  would  be  verified  by  a  bitten  tongue, 
and  a  congested  conjunctiva  or  face. 

Should  albumen  be  found  in  the  urine,  this  fact  would  be  still  more 
confirmative.  Of  course  convulsions  might  occur  without  these 
results.  The  statement  might  be  disproved  by  finding  that  her  actions 
had  shown  care  and  design  in  other  circumstances,  at  the  time  she  said 
she  was  unconscious.  King  has  described  the  case  of  a  woman,  set.  36, 
the  mother  of  nine  children. 

She  received  his  assistance  in  her  tenth  labour  :  when  summoned  she  was  lying 
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calmly  and  placidly  in  bed,  and  was  perfectly  insensible.  He  found  that  the  child 
had  been  expelled  with  the  placenta.  The  woman  did  not  recover  her  sensibility 
for  ten  or  twelve  hours,  and  then  stated  that  she  had  no  recollection  of  the  birth 
of  the  child,  or  of  any  circumstances  connected  with  that  event ;  she  suffered 
no  pain  nor  uneasiness.  Another  case  is  mentioned  by  him,  in  which  sensation 
appeared  to  be  entirely  paralysed  during  labour  {Med.  Times,  May  15th,  1847, 
p.  234). 

It  is  beyond  a  doubt  that  profound  lethargy  occasionally  makes 
its  appearance  about  the  time  of  delivery. 

A  woman  remained  in  a  state  of  sleep  for  three  days,  and  was  delivered 
while  in  this  unconscious  condition  :  on  awakening,  she  had  no  recollection  of 
having  suffered  any  pain  during  delivery.  Montgomery  relates  the  case  of  a 
lady,  the  mother  of  several  children,  who,  on  one  occasion,  was  unconsciously 
delivered  during  sleep.  Palfrey  describes  a  case  in  which  labour  commenced  and 
progressed  in  a  woman  to  the  second  stage  during  sleep  ( Lancet ,  1864,  1,  p,  36). 

The  results  obtained  by  the  use  of  anaesthetics  show  that  the  ex¬ 
pulsive  efforts  of  the  uterus  are  also  as  energetic  in  the  unconscious 
as  in  the  conscious  state.  It  may  appear  extraordinary,  however, 
that  a  primiparous  woman,  unless  rendered  unconscious  by  narcotic 
substances,  should  be  delivered  without  suffering  pain  :  neverthe¬ 
less,  a  case  of  this  kind  is  recorded. 

The  woman’s  age  was  twenty-one  ;  she  had  been  in  labour  about  six  hours  ; 
she  complained  of  no  pain,  and  the  child  was  born  without  effort  or  consciousness. 
The  child  was  healthy  but  small,  weighing  rather  more  than  four  pounds  ( Cor - 
mack's  Jour.,  January,  1846,  p.  12).  A  healthy  young  woman,  married  about 
ten  months,  and  expecting  her  confinement,  was  seized  with  some  pains  in  the 
lumbar  region.  On  examination,  the  os  uteri  was  found  to  be  three-fourths 
dilated.  As  the  pains  showed  no  signs  of  returning,  her  doctor  left  her.  He  was 
suddenly  called  to  her  in  about  six  hours,  and  then  found  that  the  head  of  the 
child  had  been  wholly  expelled  during  the  profound  sleep  of  the  mother.  In  a 
moment  the  body  was  delivered,  and  the  placenta  followed  it,  the  uterus  con¬ 
tracting  with  scarcely  any  pain.  The  patient  said  she  had  dreamed  something 
was  the  matter  with  her,  and  awoke  with  a  fright,  probably  at  the  instant 
that  the  head  was  expelled  ( Amer .  Jour.  Med.  Sc.,  January,  1868,  p.  279). 
Some  remarks  on  this  unconscious  state  of  women  during  delivery,  by 
Seydel,  will  be  found  in  Horn’s  Vierteljahrsschr.,  1868,  2,  317,  under  the  head  of 
Eclampsia  parturientium. 

The  other  case,  commoner  even  than  actual  unconsciousness,  in 
which  a  woman  may  assert  that  delivery  took  place  without  her 
knowledge,  viz.,  during  relief  of  the  bowels  or  in  response  to  a  mistaken 
idea  of  wishing  to  relieve  them,  we  have  dealt  with  above. 

Notwithstanding  these  cases,  it  is  in  the  highest  degree  improbable 
that  any  primiparous  woman  should  be  delivered  during  ordinary 
sleep  without  being  roused  and  brought  to  a  sense  of  her  condition  ; 
perhaps  she  would  be  by  a  desire  to  go  to  stool ;  but  before  we  make 
the  admission  in  regard  to  any  particular  instance,  we  ought  to  have  a 
statement  of  all  the  facts  from  the  woman  herself.  It  has  been  properly 
observed  that,  after  an  accident  of  this  kind,  a  woman  cannot  be  ignor¬ 
ant  of  her  own  delivery  [unless  she  faints,  a  by  no  means  uncommon 
occurrence — Ed.]  Women  who  have  raised  this  plea  in  case  of 
child-murder  have  often  been  known  to  maintain  that  they  were 
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unconscious  of  their  pregnancy,  and  thus  have  attempted  to  excuse 
themselves  for  not  having  prepared  the  articles  necessary  for  childbirth. 
It  is  possible  that  a  woman,  especially  one  who  is  pregnant  for  the 
first  time,  may  not  be  aware  of  her  pregnancy  in  the  early  stage, 
but  it  is  rare  for  one  to  advance  to  the  full  term  without  being 
conscious  of  it.  Women  who  have  borne  children  have  some¬ 
times  consulted  medical  men,  and,  although  nearly  at  full  term,  they 
have  not  been  conscious  of  their  state.  In  the  majority  of  instances, 
it  may  be  presumed  that  a  woman  thus  situated  must  have  had  some 
reason  to  suspect  her  condition  ;  and  if  only  a  suspicion  existed  in  the 
mind  of  one  who  did  not  contemplate  the  destruction  of  her  offspring, 
assuredly  there  would  be  many  circumstances  forthcoming  which 
would  at  once  establish  her  innocence.  If  this  remark  applies  to 
married  women,  it  applies  with  still  greater  force  to  those  who  are 
unmarried,  since  the  fact  of  illicit  connection  and  the  fear  of  its  conse¬ 
quences  must  render  them  peculiarly  alive  to  all  those  changes  which, 
by  common  repute,  take  place  in  the  female  system  during  pregnancy. 

(c)  Suffocation  in  the  Clothes,  Urine,  Faeces,  Blood,  Liquor  amnii, 
etc. — An  infant  is  easily  destroyed  by  suffocation.  If  the  mouth  and 
nostrils  are  kept  covered  for  a  few  minutes,  by  the  face  being  closely 
wrapped  in  clothes,  asphyxia  may  come  on  without  this  being  indicated 
by  convulsions  or  any  other  marked  symptoms  (Vol.  I.,  “  Asphyxia  ”). 
A  suspicion  of  murder  may  arise  in  such  cases  ;  but  the  absence  of 
marks  of  violence,  with  an  explanation  of  the  circumstances,  will 
rarely  allow  the  case  to  be  carried  beyond  an  inquest. 

The  simple  pressure  of  the  clothes  or  absence  of  fresh  air  is  not 
likely  to  leave  any  marked  traces  externally,  but  internally  there  may 
be  evidence  of  asphyxia  ( vide  Vol.  I.). 

If  the  other  substances  mentioned  have  caused  suffocation  in  a 
living  child,  they  will  be  found  in  nose,  mouth,  lungs,  or  stomach 
(vide  Vol.  I.,  pp.  657  et  seq.)  ;  their  presence  is  suggestive  of  five  birth, 
and  conclusive  of  life  during  birth,  with  efforts  at  respiration  ;  their 
absence  by  no  means  negatives  this  form  of  death.  Duncan  states  that 
obstruction  of  the  air-passages  by  mucus  and  other  matters  is  a  frequent 
cause  of  death  in  new-born  children.  Among  twenty-seven  children 
dying  in  labour,  or  shortly  after  birth,  eleven  were  destroyed  by 
obstruction  of  the  air-passages  with  such  matters.  Eight  were  born 
dead,  and  of  those  which  were  alive  at  birth,  none  survived  the  first 
day.  In  ten  of  the  cases  the  obstruction  was  produced  by  a  greenish 
or  greenish-brown  slimy  mass  (meconium  and  mucus)  filling  the  larynx 
and  windpipe.  In  two  of  the  cases,  in  which  the  child  died  during 
delivery,  air  was  found  in  the  lungs,  and  in  only  one  of  these  had  the 
air  been  derived  from  the  act  of  respiration  during  birth. 

Braxton  Hicks  has  shown  that  a  child  may  be  born  living  without 
breathing,  simply  owing  to  the  spasm  of  the  larynx  and  retraction  of 
the  tongue  ( vide  infra ,  p.  251). 

But  many  children  must  be  born  under  similar  conditions  when  no 
assistance  is  at  hand.  Cases  of  this  kind,  however,  rarely  give  rise  to 
charges  of  child-murder,  as  no  air  is  found  in  the  lungs,  and  there  are 


INFANTICIDE— SUFFOCATION 


247 


no  marks  of  violence^  on  the  body.  A  child  might  be  killed  during 
delivery  by  pressure  applied  to  the  chest ;  this  might  be  such  as  not 
to  produce  any  indications  of  violence.  If  the  child  had  not  breathed, 
there  would  be  nothing  to  show  the  mode  of  death  ;  but  if  air  had 
entered  the  lungs,  then  the  usual  appearances  would  be  found  in  these 
organs  (p.  194  et,seq.).  In  dealing  with  a  case  of  this  kind,  it  should 
be  remembered  that  a  child  with  its  head  born,  but  detained  in  the 
outlet  by  the  size  of  its  shoulders,  might  die  from  pressure  exerted  on 
the  chest  by  the  vagina.  It  might  have  breathed,  but  be  born  dead 
with  the  marks  of  suffocation  about  it. 

In  1909  the  editor  was  called  to  a  typical  case  of  this  kind,  the  head  having 
been  delivered  some  hours  before  the  body. 

There  is  another  accidental  cause  of  the  death  of  a  new-born  child 
during  delivery.  The  membranes  or  caul  may  be  carried  forward  over 
the  head  and  face,  and  the  act  of  breathing  thus  mechanically  pre¬ 
vented.  If  no  assistance  is  at  hand,  the  child,  although  born  living, 
will  die  soon  after  birth  in  consequence  of  the  prevention  of  respiration. 
If,  when  the  dead  body  is  found,  the  membranes  are  no  longer  there,  the 
cause  of  the  prevention  of  respiration  would  not  be  apparent.  The 
child,  although  born  living,  would  probably  be  pronounced  to  have 
been  born  dead.  The  delivery  of  a  child  with  a  mask  or  caul  around 
its  head  is  not  an  unfrequent  occurrence. 

In  1862  a  mature  and  healthy  child  so  born  was  allowed  to  perish  by  those 
who  had  access  to  it.  The  caul  was  simply  not  removed,  so  that  breathing  could 
not  be  set  up.  The  lungs  contained  no  air.  There  was  congestion  of  the  brain 
and  lividity  of  the  body,  but  no  mark  of  violence.  There  was  some  evidence 
that  the  child  had  been  born  living,  and  that  the  cause  of  death  was  the  preven¬ 
tion  of  respiration  by  omission  to  do  that  which  was  necessary. 

As  tbe  medical  evidence  showed  that  the  child  had  not  breathed, 
the  coroner  held  that  it  had  never  had  any  (legal)  existence,  and  that 
there  was  no  ground  for  any  further  investigation.  It  may  be  added 
that  a  primiparous  female  may  be  ignorant  of  the  necessity  of  removing 
the  child  ;  and  thus  it  may  be  suffocated  without  her  having  been 
intentionally  accessory  to  its  death.  In  such  cases,  however,  there 
should  be  no  marks  of  violence  on  the  body,  or,  if  present,  they  should 
be  of  such  a  nature  and  in  such  a  situation  as  to  be  readily  explicable  on 
the  supposition  of  an  accidental  origin. 

In  the  1,  1910,  p.  1289,  a  case  is  reported  by  Dr.  Pendred  in  which 

a  child  was  left  in  its  complete  membranes  for  45  minutes  and  yet  survived 
with  artificial  respiration. 

(d)  Prolapse  of  the  Cord. — This  is  hardly  likely  to  be  alleged  as  the 
cause  of  death  ;  it  is  not  probable  that  there  will  be  any  evidence  of 
its  having  occurred,  but  as  it  may  have  caused  vagitus  uterinus  or 
vaginalis,  it  is  possible  that  by  finding  vernix  caseosa  or  liquor  amnii 
in  the  mouth  and  lungs  its  occurrence  may  be  suggested ;  in  breech 
presentations  the  cord  is  very  liable  indeed  to  be  compressed  in  the 
absence  of  skilled  assistance. 

(e)  Strangulation  by  the  Cord. — Very  frequently  the  cord  is  twisted 
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firmly  round  the  neck,  and  it  has  seemed  to  the  editor  a  sufficient 
cause  for  death  in  many  instances,  even  with  skilled  assistance.  The 
cord  is  so  soft  that  usually  no  abrasion  of  the  skin  is  caused  by  it, 
though  the  actual  indentation  of  the  tissues  may  be  apparent  enough  : 
still,  even  these  may  be  absent,  and  if  the  accident  is  alleged  it  cannot 
be  proved  that  it  did  not  occur,  though  evidences  of  other  violence 
may  show  that  it  was  an  unnecessary  accessory  to  death  [{vide  post, 
p.  276  et  seq.). 

It  is  probable  that  a  more  careful  inspection  of  the  body  in  these 
cases  would  show  that,  as  in  foetal  animals,  so  in  the  human  foetus, 
pressure  on  the  navel-string  during  parturition  produces  asphyxia  in 
the  foetus,  with  the  result  that  Tardieu’s  ecchymotic  spots  are  de¬ 
veloped  on  the  surface  of  the  pleura,  the  thymus  gland,  the  heart  and 
pericardium,  etc. 

Dr.  Stevenson,  in  1882,  examined  the  lungs  of  a  stillborn  child  which  died 
during  parturition,  the  navel-string  being  prolapsed,  in  which  these  ecchymotic 
spots  were  exquisitely  developed. 

There  is  a  singular  cause  of  death  in  reference  to  the  umbilical 
cord  which  must  here  be  noticed.  It  is  well  known  to  accoucheurs  that 
knots  are  sometimes  formed  in  the  cord.  The  body  of  the  child  in  its 
movements  in  utero  may  occasionally  pass  through  a  loop  of  the  cord, 
forming  a  knot,  which  may  be  tightened  by  its  further  movements,  or 
remain  loose  until  delivery  ;  the  foetus  thereby  unconsciously  commits 
suicide  by  compressing  the  vessels  and  arresting  all  circulation  between 
it  and  the  placenta.  The  foetus  may  perish  before  birth,  or  it  may  die 
from  the  compression  naturally  produced  by  a  protracted  labour. 
Such  an  accident  may  occur  by  the  foetus  passing  through  a  loop 
while  its  head  is  passing  through  the  mouth  of  the  uterus,  so  as  to  form  a 
knot  at  the  very  moment  when  the  body-passes  into  the  world.  Whether 
the  child  had  breathed  effectively  or  not,  it  might  die  by  fatal  compres- 
•  sion  of  the  cord  before  its  birth  was  completed  (see  a  paper  on  this 
subject  by  Read,  with  a  variety  of  illustrations  of  umbilical  knots,  in  the 
Amer.  Jour .  Med.  Sc.,  October,  1861,  p.  81).  The  cause  of  death 
would  always  be  apparent  if  the  cord  could  be  obtained  for  examina¬ 
tion.  The  cord  may  be  the  means  of  producing  other  marks  of  injury 
on  the  body  of  the  foetus  in  utero  which,  however,  could  hardly  be 
mistaken  for  the  effects  of  violence  in  the  extra-uterine  state.  The 
amputation  of  the  limbs  of  the  foetus  has  been  produced  by  a  tightly 
constricted  cord.  Beatty  describes  the  case  of  a  foetus  in  the  fourth 
month,  round  the  left  arm  of  which  there  was  a  deep  groove  approxi¬ 
mating  to  a  complete  separation  of  the  limb.  A  coil  of  the  cord  was 
in  this  groove  at  the  time  of  expulsion,  and  if  continued  it  would  have 
completed  the  amputation  of  the  arm. 

Intra-uterine  amputations  are  now  commonly  attributed  to  such 
accidents. 

(/)  Haemorrhage  from  the  Cord. — In  precipitate  labour  the  cord 
may  be  torn,  and  it  is  usually  assumed  that  such  tearing  will  prevent 
haemorrhage,  but  as  to  the  strict  and  universal  truth  of  such  assump- 
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tion  the  evidence  seems  to  the  editor  to  be  inconclusive.  It  may, 
however,  be  severed  in  other  ways,  either  by  accident  or  deliberately 
by  the  mother,  and  she  may  be  unable  to  tie  it  herself ;  it  is  thus  possible 
for  a  fatal  bleeding  to  take  place  if  skilled  assistance  be  not  at  hand, 
and  several  such  cases  are  recorded. 

Bleeding  from  the  cord  has  been  observed  to  take  place  at  various 
periods  after  birth,  and  has  led  to  the  death  of  the  child.  Death  from 
bleeding  may  be  commonly  recognised  by  the  blanched  appearance  of 
the  body  and  a  want  of  blood  in  the  internal  organs.  There  are  several 
cases  on  record  in  which  the  cord  was  ruptured  close  to  the  abdomen 
without  causing  the  death  of  the  child.  It  was  formerly  a  debated 
question  whether,  in  the  event  of  the  umbilical  cord  being  left  untied 
after  cutting  or  laceration,  such  a  degree  of  hemorrhage  could  in  any 
instance  occur  as  would  prove  fatal  to  a  child.  The  cases  above 
referred  to  render  it  unnecessary  to  discuss  this  question.  Bleeding 
is  more  likely  to  prove  fatal  when  the  cord  is  divided  by  a  sharp 
instrument  than  when  it  is  lacerated  ( vide  Vol.  I.,  p.  403)  ;  and  its 
dangerous  effects  on  a  child  are  likely  to  be  great  in  proportion  as 
the  division  is  made  near  to  the  navel.  It  has  been  described  as  a 
case  of  infanticide  by  omission ,  when  a  self-delivered  woman  neglects 
to  apply  a  ligature  to  the  cord  under  these  circumstances  ;  because, 
it  is  said,  she  ought  to  know  the  necessity  for  this  in  order  to  prevent 
the  child  dying  from  haemorrhage.  Such  a  view  assumes  not  only 
malice  against  the  accused,  but  that  in  the  midst  of  her  distress  and 
pain  she  must  necessarily  possess  the  knowledge  and  bodily  capacity 
of  an  accoucheur — a  doctrine  wholly  repugnant  to  the  common 
feelings  of  humanity.  This  question  was,  however,  raised  in  the  case 
of  R.  v.  Dash ,  August,  1842.  There  was  no  doubt  in  this  instance 
that  the  child  had  breathed,  and  that  its  death  had  been  caused  by 
bleeding  from  the  lacerated  umbilical  cord.  The  medical  witness 
admitted  that  the  cord  might  have  been  torn  through  by  the  mere 
weight  of  the  child  during  labour  ;  and  the  jury  acquitted  the  prisoner, 
on  the  ground  that  she  might  have  been  ignorant  of  the  necessity, 
or  not  have  had  the  power  to  tie  it.  The  cord,  especially  when  short, 
may  become  accidentally  ruptured  during  delivery. 

A  child  was  bom  alive  after  a  strong  pain  ;  and  on  examination  it  was 
found  that  the  cord  was  torn  through  at  about  an  inch  from  the  abdomen.  On 
measuring  the  cord  it  was  found  to  be  only  four  inches  and  a  quarter  in  length 
{Med.' Times,  July  24th,  1847,  p.  433).  In  another  case  there  was  no  rupture 
but  great  pain  caused  to  the  woman  during  delivery  ;  and  the  cord  was  only  five 
inches  long  ( Lancet ,  July  11th,  1846). 

Bleeding  from  the  vessels  of  the  navel-string  may  prove  fatal 
several  days  after  birth,  even  when  a  child  has  been  properly  attended 
to,  and  the  navel-string  has  separated  by  the  natural  process.  Willing 
has  reported  a  case  of  this  kind,  in  which,  hi  spite  of  every  application, 
the  child  died  from  loss  of  blood  six  days  after  the  cord  had  separated 
{Med.  Times  and  Gaz.,  1854,  1,  p.  287).  The  impossibility  of  arresting 
the  bleeding  in  this  case  appeared  to  depend  upon  a  great  deficiency 
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of  fibrin  in  the  blood,  and  a  consequent  want  of  tendency  to  coagulation. 
[The  child  was  probably  the  subject  of  hemophilia. — Ed.] 

(g)  The  Effects  of  Abnormal  Presentations,  Placenta  Prsevia  or 
Premature  Separation  of  the  Placenta. — This  subject  cannot  be 
discussed  here,  suffice  it  to  say  that  without  skilled  assistance  this 
condition  of  affairs  is  very  likely  indeed  to  prove  fatal  both  to  mother 
and  child. 


3.  Immaturity  or  Debility. 

A  child  may  be  born  either  prematurely  or  at  the  full  period  and 
not  survive  its  birth,  owing  to  a  natural  feebleness  of  system.  This 
is  very  commonly  observed  among  immature  children.  Such  children 
may  continue  in  existence  for  several  hours,  breathing  freely,  and  may 
then  die  from  mere  weakness.  These  cases  may  be  recognised  by  the 
immature  condition  of  the  body  and  the  general  want  of  development. 

There  will  also  be  the  negative  evidence  of  no  other  possible  cause 
for  death.  In  the  B.M.J.  for  December  14th,  1901,  the  reader  will 
find  an  extraordinary  case  of  death  in  a  mature  child,  apparently  from 
sheer  inability  to  live,  but  no  autopsy  is  recorded. 

4.  Malformations  Incompatible  with  Life. 

These  are  very  numerous,  and  must  for  our  present  purpose  be 
divided  into  those  which  are  incompatible  with  life  for  more  than  a 
few  minutes  or  hours,  and  those  which,  unless  removed  by  surgical 
aid,  will  only  prove  fatal  in  a  few  days  or  even  longer. 

To  the  former  class  belong  acephalous  and  anencephalous  monsters, 
extroversion  of  the  heart,  and  certain  other  abnormalities  of  the  main 
blood-vessels ;  to  the  latter  belong  imperforate  anus,  constriction  of 
oesophagus  or  duodenum  or  obliteration  of  part  of  the  alimentary  canal. 
The  cases  of  both  classes  are  too  numerous  to  need  any  special  refer¬ 
ences,  they  may  be  found  by  dozens  in  works  on  children’s  diseases 
(Ashby  and  Wright,  or  Keating’s  Encyclopaedia)  but  there  can  be  no 
difficulty  in  determining  whether  they  are  such  as  to  account  for  death. 
Persons  are  not  allowed  to  destroy  monstrous  births,  and  the  presence 
of  marks  of  violence  in  such  cases  should  be  regarded  with  suspicion. 
It  is  the  more  necessary  to  make  this  statement,  as  there  is  an  idea 
among  the  vulgar  that  it  is  not  illegal  to  destroy  a  monstrous  birth. 

A  lady  was  delivered  of  a  most  hideous  dieephalous  (two-headed)  monster. 
At  the  earnest  solicitation  of  the  friends,  the  nurse  destroyed  it.  The  question 
was — Was  this  woman  guilty  of  child-murder  ? 

The  only  case  in  reference  to  this  point  which  is  recorded  by  medico¬ 
legal  writers,  is  that  of  two  women  who  were  tried  at  the  York  Assizes 
in  1812,  for  drowning  a  child  which  was  born  with  some  malformation 
of  the  head,  in  consequence  of  which  it  was  likely  that  it  could  not 
survive  many  hours.  It  did  not  appear  that  there  had  been  any 
concealment  on  the  part  of  the  prisoners,  who  were  not  aware  of  the 
illegality  of  the  act  (Paris  and  Fonblanque,  “  Med.  Jurispr.,”  Vol.  I., 
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p.  228).  The  fact  that  the  offspring  is  not  likely  to  live  more  than  a 
few  hours  does  not  justify  the  act  of  one  who  prematurely  destroys  it. 

5.  Spasm  of  the  Larynx. 

Strong  and  healthy  children  may  die  from  non-inflation  of  the  lungs. 
They  were  born  with  uterine  life,  and  on  coming  into  the  world  make 
attempts  at  inspiration,  but,  as  Braxton  Hicks  has  pointed  out, 
owing  to  spasm  of  the  larynx  and  retraction  of  the  tongue,  the  air  is 
unable  to  enter — the  child  dies,  and  on  inspection,  no  air  being  found 
in  the  lungs,  the  child  is  wrongly  pronounced  to  have  been  born  dead 
(Guy’s  Hosp.  Rep.,  1866,  p.  476).  A  careful  inspection  of  the  fauces 
may  show  the  presence  of  mucus  or  meconium,  or  a  condition  of  the 
epiglottis,  which  may  account  for  non-respiration.  Hicks  has  on 
more  than  one  occasion  seen  the  new-born  child  make  these  inspiratory 
efforts,  and  by  lifting  the  epiglottis  has  given  free  passage  to  the  air, 
and  the  child  has  been  saved.  Vide ,  above  “  Absence  of  Skilled 
Assistance.” 

6.  Diseases  Acquired  in  Utero. 

The  discovery  of  any  of  the  foetal  organs  merely  in  a  morbid  con¬ 
dition  amounts  to  nothing  unless  the  disease  has  advanced  to  a  degree 
which  would  be  sufficient  to  account  for  the  child’s  death.  There  are, 
doubtless,  many  obscure  affections,  particularly  of  the  brain,  which  are 
liable  to  destroy  the  life  of  a  child  without  leaving  any  well-marked 
changes  in  the  dead  body.  Apoplexy  and  asphyxia  are  the  usual 
causes  of  death  among  new-born  children,  the  latter  the  more 
common.  Probably  diseases  of  the  lungs  are  of  the  greatest  import¬ 
ance  in  a  medico-legal  point  of  view ;  because,  by  directly  affecting 
the  organs  of  respiration,  they  render  it  impossible  for  a  child  to 
live,  or  to  survive  its  birth  for  a  long  period.  The  diseases  in 
the  foetal  state  are  principally  hepatisation,  tubercle,  and  syphilis  of 
the  lungs — the  existence  of  any  of  which  it  is  not  difficult  to  discover. 
They  render  the  structure  of  the  lungs  heavier  than  water,  and  thus 
prevent  them  from  acquiring  that  buoyancy  which  in  a  healthy  state 
they  are  known  to  possess.  It  is  not  common  to  find  the  lungs  diseased 
throughout — a  portion  may  be  sufficiently  healthy  to  allow  of  a  partial 
performance  of  respiration. 

In  addition  to  diseases  thus  leaving  traces  in  the  internal  organs, 
it  must  not  be  forgotten  that  any  of  the  acute  specific  fevers  in  the 
mother  will  almost  certainly  lead  to  the  expulsion  of  the  contents  of  the 
uterus.  If  the  mother’s  attack  be  at  all  severe,  the  child  is  nearly  sure 
to  be  born  dead  from  a  toxaemia  of  its  blood,  or  sometimes  even  from 
an  actual  and  definite  invasion  of  the  child  by  the  microbes  of  the 
disease  with  definite  skin  eruption.  Small-pox  and  scarlet  fever 
rashes  have  been  thus  definitely  seen  on  a  new-born  child. 

In  the  Lancet ,  1,  1904,  p.  575,  is  an  account  of  a  case  of  gangrene  of  the  foot 
in  a  newly-born  baby  without  any  suspicion  of  malpractice,  reported  by  D. 
Cotes-Preedy. 
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7.  Disease  oe  the  Placenta. 

Usually  syphilitic  in  origin  or  due  to  accidental  separations  of 
parts  of  it.  Such  can  only  of  course  be  detected  if  the  placenta  is 
available  for  examination,  or  its  site  owing  to  the  death  of  the  mother. 

WAS  THIS  CHILD  BORN  DEAD  ? 

The  answer  to  this  question  will  depend  upon  four  factors,  viz.  : — 

1.  The  period  of  development  to  which  it  has  reached. 

2.  The  presence  of  ante-partum  rigor  mortis. 

3.  The  presence  of  ante-partum  decomposition. 

4.  The  absence  of  evidence  of  live  birth. 

Either  of  the  first  three  of  which  may  give  very  positive  evidence, 
the  fourth  can  only  be  of  doubtful  value. 

1.  Stage  oe  Maturity. 

One  of  the  first  questions  which  a  witness  has  to  consider  in  a  case 
of  alleged  child  murder  is  that  which  relates  to  the  age  or  probable 
degree  of  maturity  to  which  the  deceased  child  may  have  attained  in 
utero.  The  reason  for  making  this  inquiry  is,  that  the  chances  of 
natural  death,  at  or  before  birth,  in  all  new-born  children  are  great  in 
proportion  to  their  immaturity  :  and  that,  supposing  them  to  have 
survived  birth,  the  signs  of  their  having  breathed  are  commonly 
obscure.  It  is  found  that  the  greater  number  of  children  who  are  the 
subjects  of  these  investigations  have  reached  the  eighth  or  ninth 
month  of  gestation  ;  yet  charges  of  murder  might  be  extended  to  the 
wilful  destruction  of  children  at  the  seventh  month  or  under,  provided 
the  evidence  of  life  after  birth  is  clear  and  satisfactory. 

The  English  law  does  not  act  on  the  principle  that  a  child,  in  order 
to  become  the  subject  of  a  charge  of  murder,  should  be  born  viable,  i.e., 
with  a  capacity  to  live.  It  is  observed  by  Chitty,  although  no 
authority  is  quoted  for  the  statement,  that  “  the  object  of  the  law  is 
to  prevent  injuries  to  infants  having  a  capacity  to  maintain  a  separate 
existence  ”  ;  and  he  further  suggests  that  such  a  capacity  should  be 
proved  in  order  to  complete  the  offence  of  infanticide  (“  Med.  Jur.,” 
Vol.  I.,  p.  411).  This  argument,  carried  to  its  full  extent,  would 
render  it  no  offence  to  put  to  death  all  persons  afflicted  with  any 
mortal  disease.  We  have  been  unable  to  find,  in  the  numerous 
reported  trials  for  infanticide,  any  ground  for  this  statement.  The 
capacity  of  a  child  for  continuing  to  live  has  never  been  put  as  a 
medical  question  in  a  case  of  alleged  child -murder.  Children  may  be 
born  alive  at  the  sixth  or  seventh  month  ;  but  because  they  are  much 
less  likely  to  survive  than  those  at  the  eighth  or  ninth  month,  this  is  not 
a  ground  of  exculpation  for  any  person  who  may  wilfully  destroy  them. 
The  real  question,  as  we  shall  presently  see,  does  not  refer  to  the  period 
of  gestation  at  which  a  child  may  be  born,  but  to  the  fact  of  its  being 
living  and  entirely  born  when  the  murderous  violence  is  offered  to  it. 
The  meaning  of  the  term  viability ,  as  applied  to  new-born  children,  has 
been  elsewhere  considered  (“  Shortened  Gestation  ”  and  “  Live  Birth,” 
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pp.  46  and  193  et  seq.).  It  means  simply  a  fitness  to  continue 
life.  Infanticide  requires  only  that  the  child  should  be  living. 
The  crime  implies  the  destruction  of  a  new-born  child,  “  born 
living,”  whatever  may  be  its  age,  state  of  development,  shape, 
strength,  or  capacity  to  live.  ChildLmurder  is  therefore  entirely 
independent  of  the  question  of  viability,  and  yet  it  often  happens 
on  these  occasions  that  a  medical  witness  is  asked — Was  the  child 
viable  ?  But  this  question  is  put  in  order  to  show  how  far  the  strength 
of  the  child  would  enable  it  to  resist  the  violence  inflicted  on  it. 

Although  the  doctrine  of  viability  is  not  recognised  in  English 
jurisprudence,  yet  in  a  case  which  occurred  in  1836,  a  coroner  refused 
to  hold  an  inquest  on  the  body  of  a  child  because  it  had  not  reached  an 
age  (seven  months),  at  which  children  are  commonly  born  alive.  In 
this  case  there  was  probably  no  harm  done  ;  but  when  we  consider — 
1st,  the  great  difficulty  of  determining  the  exact  age  of  a  child  from  the 
characters  found  on  its  body  ;  and  2nd,  that  many  children  born  under 
the  seventh  month  have  not  only  been  born  alive,  but  have  lived  to  an 
adult  age,  *the  adoption  of  a  principle  of  this  kind  would  be  likely  to 
give  rise  to  dangerous  abuses.  It  is  impossible  to  admit  that  children 
may  be  destroyed  with  impunity  because  they  happen  to  be  born 
under  the  seventh  month,  or  that  a  child  should  be  assumed  to  have 
been  born  dead,  and  an  inquiry  into  the  cause  of  death  dispensed  with,  ' 
unless  it  can  be  medically  established  that  it  has  passed  the  seventh 
month  of  gestation. 

According  to  one  medico -legal  authority,  if  it  can  be  shown  that 
the  child  which  is  the  subject  of  investigation  has  not  attained  this  age 
(the  seventh  month),  no  charge  of  infanticide  can  or  ought  to  be  enter¬ 
tained.  Are  we  to  understand  by  this  that  children  proved  to  have  been 
born  living  before  the  seventh  month  may  be  wilfully  destroyed,  and 
the  law  take  no  cognisance  of  the  matter  ?  This  principle  is  not 
recognised  by  the  law  of  England.  In  the  case  of  E.  v.  West  (Notting¬ 
ham  Lent  Ass.,  1848),  a  midwife  was  tried  on  the  charge  of  causing  the 
death  of  a  child  under  the  seventh  month  of  uterine  life  (in  the  perpe¬ 
tration  of  abortion),  not  by  direct  violence  applied  to  its  body,  but 
merely  by  leading  to  its  premature  birth.  This  case  proves,  therefore, 
that  a  charge  of  child-murder  may  be  fairly  entertained  with  respect 
to  children  under  the  seventh  month.  The  woman  in  question  in  this 
instance  was  alleged  to  have  been  between  the  fifth  and  sixth  months  of 
pregnancy.  The  proof  of  this  fact  did  not,  however,  prevent  an 
indictment  for  murder,  and  a  full  investigation  of  the  case.  We 
also  learn  from  it,  contrary  to  the  suggestion  of  Chitty  (supra),  that  the 
viability  of  a  child  is  not  by  the  English  law  required  to  be  proved  on  an 
indictment  for  child-murder.  The  child  was  certainly  from  mere 
immaturity  incapable  of  maintaining  a  separate  existence,  and  it  was 
therefore  not  viable  ;  but  the  judge  who  tried  the  case,  in  answer  to  an 
objection  taken  by  prisoner’s  counsel,  said  that  if  the  child  was  proved 
to  have  died  under  the  circumstances  alleged  by  the  prosecution,  it 
would  still  be  murder.  In  reference  to  children  born  at  the  fourth  or 
fifth  month  of  gestation,  a  charge  of  concealment  of  birth  may  arise  so 


254 


PUTREFACTION — ANTE-PARTUM 


long  as  the  offspring  has  human  form.  Under  these  circumstances  it  is 
not  necessary  to  prove  that  it  was  horn  living.  At  the  same  time, 
as  such  births  at  the  fourth  and  fifth  months  are  always  the  results  of 
abortion  either  from  natural  or  criminal  causes,  the  charge  is  generally 
merged  in  the  criminal  offence  of  procuring  abortion.  Here,  again, 
it  is  not  required  to  prove  by  medical  evidence  that  the  aborted  foetus 
was  living  when  expelled  from  the  womb  (p.  141  et  seq.  ante).  In  nearly 
all  cases  of  child-murder,  it  will  be  found  that  the  child  has  passed  the 
seventh  month  of  utero-gestation.  The  conclusion  of  this  argument 
is  this,  that  as  there  is  no  case  on  record  ( vide  p.  46)  of  a  child  born 
before  the  1 50th  day  of  conception  showing  any  signs  of  fife,  it  follows 
that  if  a  foetus  at  or  under  this  age  be  found,  it  must  have  been  born 
dead,  and  no  question  of  infanticide  can  arise. 

2.  Ante-partum  Rigor  Mortis. 

This  has  been  recorded  by  several  observers,  and  has  ever  been 
used  as  a  test  of  degree  of  maturity.  The  following  taken  from  the 
Lancet ,  2,  1895,  p.  1020,  reported  by  Dr.  Jones,  of  Leigh,  Lancs, 
seems  to  show  that  it  is  not  so  very  infrequent,  but  is  probably  over¬ 
looked.  Its  occurrence  is,  of  course,  mathematical  demonstration  of 
“born  dead.” 

Some  few  years  ago  I  sent  an  account  to  a  contemporary  of  a  case  in  which 
rigor  mortis  in  the  foetus  in  utero  was  the  cause  of  difficult  labour.  During  the 
last  two  years  I  have  had  three  other  cases,  so  that  an  event  which  I  looked  upon 
as  rare  must  not  infrequently  occur  ;  but  it  appears  to  have  passed  unnoticed  by 
the  generality  of  practitioners,  as  every  one  to  whom  I  have  spoken  about  the 
matter  has  confessed  that  he  had  never  even  heard  of,  much  less  seen,  such  a  case, 
and  text-books  do  not  mention  it.  The  following  notes  of  my  last  case  are,  I 
think,  worth  placing  upon  record. 

On  September  6th  I  was  called  in  to  a  primipara,  aged  thirty-seven,  by  the 
midwife  in  attendance,  as,  though  the  os  was  fully  dilated,  no  advance  of  the 
head  had  taken  place  for  several  hours.  On  applying  forceps  considerable 
resistance  was  experienced,  and  what  I  expected  to  find,  an  easy  forceps  case 
proved  to  be  quite  the  reverse.  Progress  was  slow  until  I  secured  extension, 
when  the  head  came  down  well ;  but  further  difficulty  was  experienced  in 
extracting  the  body,  which  gave  the  impression  of  being  much  .too  large  for  the 
maternal  passages.  The  foetus,  however,  proved  to  be  not  large,  but  rather 
under  the  average.  The  difficulty  had  arisen  at  the  various  stages  :  first,  the 
normal  flexion  had  not  taken  place,  and  at  a  later  stage  the  stiffness  of  the  neck 
had  prevented  extension,  and  the  lateral  flexion  of  the  body  had  been  interfered 
with  owing  to  the  same  cause.  Rigor  mortis  was  well  developed  all  over  the 
body,  the  arms  and  legs  being  stiff  and  in  the  flexed  position.  On  balancing  the 
child’s  body  on  one  hand  its  back  kept  almost  straight  and  the  legs  in  the  same 
flexed  position,  the  heels  not  dropping  below  the  nates.  Owing  to  the  forcible 
flexion  of  the  neck  the  head  moved  upon  the  trunk  like  a  hinge  joint.  At  the 
moment  of  applying  pressure  with  the  forceps  there  was  a  crunching  noise 
quite  audible,  sounding  as  if  one  were  breaking  a  bone. 

For  further  references,  vide  Vol.  I.,  Rigor  Mortis. 

3.  Signs  of  Putrefaction  in  Utero. 

The  phenomena  of  putrefaction  in  air  have  been  elsewhere  described 
(Vol.  I.,  pp.  280  etseq.)  ;  but  the  changes  which  ensue  when  a  child  dies 
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and  is  retained  within  the  uterus,  may  be  briefly  adverted  to,  because 
they  may  sometimes  form  a  subject  for  judicial  inquiry.  According  to 
Devergie,  when  a  child  dies  in  utero,  putrefaction  takes  place  as  rapidly 
as  in  the  open  air  (“  Med.  Leg.,”  1,  526)  ;  but  this  is  doubtful. 

In  an  advanced  state  of  uterine  putrefaction  (intra-uterine  macera¬ 
tion),  the  body  of  the  child  is  so  flaccid  that  when  placed  on  a  table  it 
becomes  almost  flattened  by  the  mere  gravitation  of  its  parts.  The 
skin  is  of  a  reddish-brown  colour — not  green,  as  in  a  putrefied  body 
exposed  to  air.  The  cuticle  covering  the  feet  and  hands  is  white,  and 
sometimes  raised  in  blisters  ;  the  cellular  membrane  is  filled  with  a 
reddish-coloured  serum  ;  the  bones  are  movable,  and  readily  detached, 
from  the  soft  parts.  In  the  opinion  of  Devergie,  the  principal  difference 
between  uterine  and  atmospheric  putrefaction,  in  the  body  of  a  new¬ 
born  child,  is  seen  in  the  colour  assumed  by  the  skin  :  but  it  must  be 
remembered  that,  should  the  child  remain  exposed  to  the  air  after  its 
expulsion,  the  skin  may  acquire  the  colour  observed  in  cases  of  atmo¬ 
spheric  putrefaction.  There  is  also  an  easily  recognisable  (once  it  has 
been  experienced)  smell  about  intra-uterine  decomposition,  quite 
peculiar  and  pathognomonic  ;  it  is  rather  a  sickly  than  pungent  smell 
of  decomposition,  but  it  can  hardly  be  described  in  words.  The  changes 
which  have  just  been  described  are  such  as  we  may  expect  to  find  when 
a  child  has  been  retained  in  the  womb  eight  or  ten  days  after  its  death. 
When  it  has  remained  for  some  weeks  in  the  uterine  cavity,  the  body 
has  occasionally  been  found  in  an  adipocerous  state,  or  even  encrusted 
with  phosphate  of  calcium.  If  in  any  case  we  are  able  to  state 
distinctly  thaf  the  body  of  a  child  has  undergone  uterine  and  not 
atmospheric  putrefaction,  it  is  clear  that  it  could  not  have  come  into 
the  world  alive,  and  no  question  of  murder  could  arise.  Under 
ordinary  putrefaction  in  air,  a  child  may  have  been  really  brought 
into  the  world  living,  and  the  process  may  have  destroyed  every  proof 
of  that  fact. 

Let  us  suppose  that  a  child  died  in  utero  twenty-four  hours  before 
it  was  born  ;  if  it  be  examined  soon  afterwards,  there  will  be  no  marks 
of  putrefaction  about  it,  unless  the  membranes  have  been  ruptured,  and 
the  appearances  will  closely  resemble  those  met  with  in  the  body  of  a 
child  that  has  been  born  alive,  and  died  without  breathing  ;  or  of  one 
that  may  have  died  in  the  act  of  birth.  It  will  be  impossible  to  say, 
in  such  a  case,  whether  the  child  came  into  the  world  living  or  dead. 
The  dead  foetus  retained  in  utero,  with  the  membranes  unruptured, 
undergoes  one  of  three  changes — maceration,  putrefaction,  or  mummi¬ 
fication.  The  first  is  the  most  common  condition,  but  the  changes 
differ  from  those  which  take  place  in  the  body  when  exposed  to  air. 
Putrefaction,  in  its  common  signification,  is  rarely  met  with.  Sentex 
has  given  a  summary  of  the  appearances  as  met  with  in  the  dead  foetus 
from  the  second  day  to  the  second  week  (“Ann.  d’Hyg.,”  1869,  pp. 
1,  487).  Braxton  Hicks  found  that  rapid  decomposition  took  place 
when  the  child  died  some  time  before  the  commencement  of  labour. 
In  one  case  he  had  known  putridity  to  have  been  established  in  twelve 
hours.  He  met  with  three  instances  in  which  there  was  proof  that  the 
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child  was  alive  within  twenty-four  hours  of  its  birth,  and  yet  its  body 
was  born  more  or  less  putrid  (decomposed)  *;  but  in  these  instances  of 
rapid  putrefaction,  the  membranes  had  been  ruptured  for  some  time 
(Guy’s  Hosp.  Rep.,  1866,  p.  477).  This  rupture  is,  no  doubt,  one  of  the 
conditions  which  materially  influence  the  degree  of  decomposition 
which  the  dead  body  of  a  foetus  undergoes  in  the  womb,  and  may 
account  for  the  discrepant  statements  made  by  some  writers  on  this 
subject.  It  admits  of  the  possible  entrance  from  without  of  the  microbes 
of  decomposition.  A  medical  man  cannot  rely  upon  the  presence  of 
offensive  discharges  before  birth  as  absolute  evidence  of  the  death  of 
the  foetus.  In  two  instances  Hicks  met  with  well-marked  putridity 
of  the  discharges  before  the  birth  of  the  child,  yet  in  one  of  these  the 
child  was  born  alive  and  strong.  In  the  other  there  was  evidence  of 
life  in  the  child  ( loc .  cit.). 

It  is  needless  to  do  more  than  state  that  no  question  of  live  birth 
can  arise  when  separate  bones,  a  mummified  foetus  or  a  lithopaedion, 
is  removed  from  a  woman. 

Once  a  child  is  born  and  exposed  to  the  air  with  its  microbes,  the 
changes  of  putrefaction  elsewhere  described  (vide  Vol.  I.,  pp.  280  et  seq.) 
go  on  in  its  body  as  in  those  of  an  adult ;  it  may  be'  repeated  here 
that  a  child  cools  more  rapidly  than  an  adult,  and  putrefies,  cceteris 
' paribus ,  also  more  rapidly,  and  inasmuch  as  new-born  babies  are  fre¬ 
quently  thrown  into  water,  cesspools,  etc.,  attention  should  be  drawn 
to  those  agencies,  as  they  effect  decomposition. 

Read  states  that  he  met  with  a  case  of  desquamation  of  the  cuticle 
in  a  living  new-born  child.  The  woman  was  prematurely  confined,  in 
consequence  of  an  accident.  The  hands  and  feet  of  the  child  when 
born  were  denuded  of  cuticle,  which  hung  from  them  in  shreds.  The 
child  was  apparently  at  the  eighth  month,  and  lived  twenty-four  hours 
(. Amer .  Jour.  Med.  Sc.,  October,  1861,  p.  583)  [probably  a  case  of 
intra-uterine  pemphigus — Ed.].  This,  at  any  rate,  shows  that 
desquamation  of  the  cuticle  in  a  new-born  child  is  not  always  a  sign 
that  it  has  been  dead  for  a  considerable  length  of  time.  All  the  other 
signs  indicative  of  putrefaction  would,  in  such  a  case,  be  absent,  and 
from  this  fact  a  medical  jurist  would  be  able  to  draw  a  clear  distinction. 

In  certain  cases,  where  the  body  of  a  child  has  been  long  buried  in 
the  earth,  the  bones  only  may  be  producible.  The  question  that  would 
be  likely  to  arise  here  would  be  : — Whether  the  bones  were  those  of  a 
new-born  child  or  of  one  that  had  survived  its  birth  for  some  weeks  or 
months.  There  will  be  no  difficulty  in  coming  to  a  conclusion  on  the 
question  (see  Vol.  I.,  Age),  and  the  answer  may  at  once  put  an  end 
to  the  charge  of  infanticide.  Behm  records  a  case  of  this  kind.  He 
concluded,  from  his  examination,  that  the  child,  whose  bones  were 
submitted  to  him,  had  lived  for  six  or  eight  months  after  birth,  and 
that  they  had  been  buried  for  fifty  years  or  longer  (Horn’s  Viertel- 
jahrsschr.,  1868,  1,  p.  55). 

4.  Negative  Evidence  erom  Absence  oe  Breathing,  etc. 

We  cannot  here  repeat  the  arguments  used  in  finding  evidence  of 
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live  birth,  but  we  may  insert  the  conclusions  which  Dr.  Taylor  drew 
from  the  various  tests,  for  they  show  well  the  very  small  value  to  be 
attached  to  the  negative  evidence  we  are  now  considering. 

1.  That  a  child  may  be  born  alive  and  be  criminally  destroyed 
before  it  has  breathed. 

2.  That  there  are  no  certain  medical  signs  by  which  a  child  which 
has  not  breathed  can  be  proved  to  have  been  living  when  it  was 
maltreated. 

3.  That  a  new-born  child  may  be  destroyed  accidentally  or  pur¬ 
posely  by  the  prevention  of  respiration  during  delivery. 

4.  That  a  child  may  breathe  before,  during,  or  after  birth,  but 
the  hydrostatic  test  will  not  enable  us  to  say,  in  the  greater  number 
of  cases,  at  which  of  these  periods  the  act  of  respiration  was  performed. 

5.  That  the  proof  of  respiration  shows  that  the  child  has  breathed, 
not  that  it  has  been  born  alive. 

6.  That  by  taking  together  the  colour,  volume,  consistency,  appear¬ 
ance  of  developed  air-cells,  absolute  weight,  and  buoyancy  of  the 
lungs,  we  may  be  able  to  draw  an  inference  whether  the  child  has  or 
has  not  breathed,  but  this  docimasia  pulmonum  does  not  enable  us  to 
determine  whether  a  child  has  been  born  living  or  dead,  or  has  died  a 
violent  death. 

7.  That  if  the  lungs  are  fully  and  perfectly  distended  with  air  by 
the  act  of  breathing,  this  affords  a  strong  presumption  that  the  child 
has  been  born  alive,  since  breathing  during  birth  is  in  general  only 
partial  and  imperfect. 

8.  That  when  lungs  have  undergone  perfect  respiration,  the  air 
cannot  be  expelled  by  compression  of  the  divided  parts,  so  as  to  cause 
them  to  sink. 

9.  That  the  lungs  of  children  that  have  lived  after  birth  may  sink 
in  water,  owing  to  their  not  having  received  air,  or  to  their  being  in  a 
diseased  condition,  but  is  no  proof,  barely  even  a  suggestion,  that  the 
child  was  born  dead,  for  a  child  may  live  for  a  considerable  time  when 
no  part  or  only  a  portion  has  received  air. 

10.  That  the  lungs  of  children  which  have  not  breathed  and  have 
been  born  dead  may  float  in  water  from  putrefaction,  or  from  artificial 
inflation. 

11.  That  the  lungs  as  situated  in  the  chest  undergo  putrefaction 
very  slowly ;  that,  if  but  slightly  putrefied,  the  air  may  be  easily 
forced  out  by  compression  ;  and  if  much  putrefied,  either  the  case  must 
be  abandoned  or  other  sources  of  evidence  sought  for,  for  neither  the 
putrefaction  nor  the  sinking  prove  that  the  child  was  born  dead. 

12.  That  while  lying  in  the  chest,  the  foetal  lungs  are  not  easily 
inflated,  and  that  the  difficulty  in  inflating  them  is  great  in  proportion 
as  the  child  is  immature. 

13.  That  lungs  artificially  inflated  while  in  the  chest  usually 
resemble  those  organs  in  which  respiration  has  been  only  imperfectly 
established. 

14.  That  when  the  lungs  are  very  heavy,  and  contain  but  little  air, 
it  cannot  with  certainty  be  inferred  that  respiration  has  been  estab- 
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lished.  The  facts,  cceleris  paribus,  may  be  explained  by  supposing 
that  the  lungs  were  naturally  heavy,  and  that  they  have  been  artificially 
inflated. 

15.  That  certain  changes  in  the  umbilical  vessels,  and  the  separation 
by  a  vital  process  and  cicatrisation  of  the  umbilical  cord,  indicate  live 
birth. 

16.  That  the  open  or  contracted  state  of  the  foramen  ovale  or 
ductus  arteriosus  furnishes  no  evidence  of  a  child  having  been  born 
alive.  These  parts  may  become  closed  and  contracted  before  birth, 
and  therefore  be  found  closed  in  a  child  born  dead  ;  or  they  may  remain 
open  after  birth  in  a  child  born  living,  even  subsequently  to  the 
establishment  of  respiration. 

17.  That  the  absence  of  meconium  from  the  intestines  and  of  urine 
from  the  bladder  are  not  proofs  that  a  child  has  been  entirely  born 
alive,  since  these  liquids  may  be  discharged  during  the  act  of  birth. 

18.  That  the  presence  of  farinaceous  or  other  food  in  the  stomach, 
or  of  foreign  substances  swallowed,  proves  that  a  child  has  been  entirely 
born  alive. 

19.  That  the  presence  of  blood,  meconium,  vernix  caseosa,  or  the 
discharges  in  the  stomach  and  air -passages,  does  not  necessarily  prove 
that  a  child  was  born  alive. 

A  point  occasionally  arises  as  to  how  long  did  this  child  survive  its 
birth.  On  this  Dr.  Taylor  remarks  : — 

1 .  That  the  period  for  which  a  new-born  child  has  survived  birth 
cannot  be  determined  by  any  certain  sign  for  the  first  twenty-four 
hours. 

2.  That  after  this  period  an  inference  may  be  drawn  from  certain 
changes  which  take  place  progressively  in  the  skin  and  umbilical 
cord  externally,  and  in  the  viscera  on  inspection  ;  that  these  changes 
allow  only  of  an  approximate  opinion  within  the  first  five  or  six  days. 

3.  That  the  contraction  of  the  ductus  arteriosus,  and  the  closure  of 
the  foramen  ovale,  take  place  from  natural  changes  at  such  uncertain 
intervals  as  to  render  it  difficult  to  assign  a  date  of  survivorship  from 
the  state  of  these  parts. 

In  the  face  of  this  summary  the  slightest  consideration  will  show 
that  the  various  signs  of  live  birth  described  on  pp.  194  et  seq.  are 
weak,  and  of  purely  accidental  occurrence.  If  a  child  is  destroyed 
either  during  birth,  or  within  a  few  minutes  afterwards,  there  will  be  no 
medical  evidence  to  indicate  the  period  at  which  its  destruction  took 
place  ;  the  external  and  internal  aj)pearances  presented  by  the  body 
would  be  the  same  in  the  two  cases.  It  is  most  probable  that  in  the 
greater  number  of  instances  of  child-murder,  a  child  is  actually  des¬ 
troyed  either  during  birth,  or  more  probably  immediately  afterwards  ; 
and,  therefore,  the  characters  above  described  can  rarely  be  available 
in  practice.  If  any  exception  be  made,  it  is  with  respect  to  the  nature, 
situation,  and  extent  of  marks  of  violence  ;  but  the  presence  of  these 
depends  on  mere  accident.  Hence,  then,  we  come  to  the  conclusion, 
that  although  medical  evidence  can  generally  show,  from  the  state  of 
the  lungs,  that  a  child  has  breathed,  it  can  rarely  be  in  a  condition  to 
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prove,  in  a  case  of  infanticide,  that  its  life  certainly  continued  after  its 
birth.  We  could  only  venture  upon  this  inference  when  the  signs  of 
breathing  were  full  and  complete,  or  when  some  article  of  food  was 
found  in  the  stomach.  The  inference  which  we  may  draw  from  these 
observations  is,  that  if  positive  proof  of  entire  live  birth  be  in  all  cases 
rigorously  demanded  of  medical  witnesses  on  trials  for  child-murder, 
it  is  scarcely  possible  that  any  conviction  for  the  crime  should  take 
place,  except  where  a  confession  was  made  by  the  accused,  or  a  murder 
was  actually  perpetrated  before  eye-witnesses. 

The  restoration  of  many  children  apparently  born  dead  is  a  clear 
proof  that  many  are  born  living  who  might  be  pronounced  dead, 
simply  because  breathing  and  life  have  been  considered  synonymous 
terms. 

That  our  law-authorities  will  admit  evidence  of  life  in  a  child 
before  the  establishment  of  respiration  is  clear  from  the  decision  in 
R.  v.  Brain,  in  which  the  judge  said,  that  a  child  might  be  born  alive, 
and  not  breathe  for  some  time  after  its  birth  (Archbold,  “  Crim. 
Plead.,”  367),  as  also  from  the  charge  of  Coltman,  J.,  in  the  case  of 
R.  v.  Sellis )  Norfolk  Spr.  Circ.,  1837).  In  this  instance  it  was  alleged 
that  the  prisoner  had  murdered  her  child  by  cutting  off  its  head. 
The  judge  directed  the  jury,  that  if  the  child  was  alive  at  the  time  of  the 
act,  it  was  not  necessary,  in  order  to  constitute  murder,  that  it  should 
have  breathed.  In  fact,  breathing  is  regarded  as  only  one  proof  of  life  ; 
and  the  law  will,  therefore,  receive  any  other  kind  of  evidence  which 
may  satisfactorily  show  that  a  child  has  lived,  and  make  up  for  the 
proof  commonly  derived  from  the  state  of  the  lungs.  It  will  be  first 
necessary  for  a  medical  practitioner  to  prove  that  the  child  under 
examination  has  recently  died,  or,  in  other  words,  that  there  are  good 
grounds  for  believing  it  to  have  been  recently  living.  Hence,  if  the 
body  be  highly  putrefied,  either  from  the  child  having  died  in  the 
womb  some  time  before  birth,  or  from  its  having  been  born  and  its 
body  not  discovered  until  putrefaction  had  far  advanced  both  inter¬ 
nally  and  externally,  the  case  is  usually  hopeless.  The  medical  witness 
will  in  general  be  compelled  to  abandon  the  investigation,  because  the 
body  can  furnish  no  evidence  whatever  of  life  after  birth.  The 
examination  of  the  organs  of  the  chest  would  throw  no  light  on  the 
case,  if  the  lungs  are  in  their  foetal  condition. 

VIOLENT  OR  CRIMINAL  CAUSES  OF  DEATH 

We  have  now  to  consider  those  modes  of  death  which  are  totally 
independent  of  the  existence  of  congenital  disease  or  other  natural 
causes.  A  medical  jurist  should  remember  that  there  are  certain  forms 
of  child  murder  which  are  not  necessarily  attended  with  appearances 
indicative  of  violence  :  these  are  suffocation,  drowning,  exposure  to 
cold,  and  starvation.  The  evidence  in  many  of  the  causes  is  naturally 
of  the  same  nature  as  that  which  will  be  looked  for  in  the  case  of  an 
adult.  The  causes  will,  however,  be  treated  in  some  detail  with  cases 
in  the  following  order  ; — 
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1.  Suffocation. 

2.  Strangulation. 

3.  Cold  and  exposure. 

4.  Starvation. 

5.  Intentional  immaturity  (abortion). 

6.  Violence  by  wounds  internal  and  external. 

7.  Poisoning. 

8.  Drowning. 

9.  Deliberate  neglect  to  tie  the  cord. 

10.  Burning. 

1.  Suffocation. 

This  is  a  common  cause  of  death  in  new-born  children  (for  over¬ 
laying  of  living  infants,  vide  Vol.  I.).  A  wet  cloth  may  be  placed 
over  the  child’s  mouth,  or  thrust  into  this  cavity,  either  during  birth  or 
afterwards,  and  before  or  after  the  performance  of  respiration.  To 
the  latter  case  only  could  the  term  suffocation  be  strictly  applied. 
A  child  may  be  thus  destroyed  by  being  allowed  to  remain  closely 
compressed  under  the  bed-clothes  after  delivery,  or  by  its  head  being 
thrust  into  straw,  feathers,  dust,  ashes,  and  similar  substances.  The 
appearances  in  the  body  are  seldom  sufficient  to  excite  a  suspicion  of 
the  cause  of  death,  unless  undue  violence  has  been  employed.  There 
is  commonly  merely  lividity  about  the  head  and  face,  with  slight 
congestion  of  the  lungs.  A  careful  examination  of  the  mouth  and 
throat  should  be  made,  as  foreign  substances  are  sometimes  found  in 
this  situation,  affording  circumstantial  evidence  of  the  mode  in  which 
the  suffocation  has  taken  place.  Thus  wood,  straw,  feathers,  dust,  tow, 
or  a  hard  plug  of  linen  may  be,  and  in  some  cases  have  been,  found 
blocking  up  the  mouth  and  fauces,  drawn  into  these  parts  by  aspira¬ 
tion  when  the  mouth  of  a  child  has  been  covered  with  such  substances 
(see  “  Smothering,”  Vol.  I.,  p.  623  et  seq.).  If  a  child  has  lived 
sufficiently  long  to  be  fed,  it  may  be  accidentally  suffocated  by  the 
entrance  of  portions  of  food  into  the  windpipe  and  air-passages.  The 
following  case,  in  reference  to  a  child  which  survived  its  birth  thirty 
days,  will  throw  a  light  upon  this  accidental  cause  of  death. 

An  infant,  thirty  days  old,  was  found  dead  in  bed.  The  mother  stated 
that  the  child  was  healthy,  and  was  put  to  bed  after  having  sucked  well  at 
7  p.m.  the  previous  evening  ;  also  once  in  the  night  about  2  a.m.  On  awaking 
at  4.30  a.m.  she  found  the  child  dead.  It  was  lying  at  her  right  side — the 
farthest  side  from  the  father,  and  on  its  own  left  side  looking  towards  its  mother. 
When  seen  by  Ross  it  was  on  its  back  ;  the  hands  were  clenched,  the  lips  blue 
and  pouting,  and  the  tongue  thrust  out  a  little  way  between  them.  There 
were  no  marks  of  violence  or  flattening  of  the  features.  The  lungs  and  right 
cavities  of  the  heart  were  distended  with  blood.  The  stomach  contained  a 
quantity  of  curdled  milk.  On  opening  the  larynx  a  small  quantity  of  the  curd 
of  milk  was  found  resting  on  the  vocal  chords  of  the  larynx  and  lining  the  upper 
two  or  three  rings  of  the  windpipe,  thus  completely  blocking  up  the  tube,  which 
in  calibre  was  not  larger  than  a  goosequill. 

It  appeared  that  on  the  previous  day  the  child  had  frequently 
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thrown  up  its  milk  ;  it  had  probably  vomited  it  in  the  night  while  its 
face  was  turned  towards  the  pillow,  and  had  by  aspiration  drawn  a 
portion  of  the  curd  of  milk  into  the  air-passages,  and  thus  caused 
death  by  suffocation.  An  infant  of  this  age  would  not  have  the  power 
to  relieve  itself  in  such  a  position. 

A  new-born  child  may  be  suffocated  by  having  its  head  held  over 
noxious  vapours  such  as  the  exhalations  of  a  privy  or  of  burning 
sulphur  ;  and  other  poisonous  vapours,  e.g .,  chloroform,  may  be  used 
by  a  criminal  without  leaving  any  trace  upon  the  body — except,  possibly, 
that  which  may  depend  upon  their  peculiar  odour.  There  are  few 
of  these  cases  of  suffocation  in  which  a  medical  opinion  of  the  cause  of 
death  could  be  given,  unless  some  circumstantial  evidence  were 
produced,  and  the  witness  were  allowed  to  say  whether  the  alleged 
facts  were  or  were  not  sufficient  to  account  for  death. 

On  the  other  hand,  if  it  be  even  clearly  proved  that  death  has  been 
caused  by  suffocation,  it  must  be  remembered  that  a  child  may  be 
accidentally  suffocated,  and  the  crime  of  murder  falsely  imputed 
( vide  Vol.  I.,  “  Suffocation  ”). 

Sometimes  the  body  is  found  maltreated,  with  severe  fractures  or 
contusions  on  the  skull,  and  marks  of  strangulation  on  the  neck ; 
concealed  in  a  feather  bed  or  privy  ;  or  cut  up  and  burnt.  This  kind 
of  violence  may  excite  suspicion  of  murder  and  lead  to  the  belief  that 
the  allegation  of  death  from  accidental  suffocation  is  a  mere  pretence. 
But  unless  the  case  is  of  a  glaring  nature,  the  violence  is  considered  to 
have  been  employed  for  the  purpose  rather  of  aiding  delivery  or  con¬ 
cealing  the  birth  of  a  child  than  of  destroying  it.  In  the  present  day 
these  cases  of  death  from  accidental  suffocation,  when  properly  investi¬ 
gated,  can  never  involve  an  innocent  woman  in  a  charge  of  murder, 
although  the  facts  may  show  in  some  instances  that  the  death  of  the 
child  was  really  due  to  great  imprudence,  gross  neglect,  or  culpable 
indifference  on  her  part.  Thus  a  woman  knowing  or  having  reason  to 
believe  that  her  delivery  is  impending  is  secretly  delivered  at  night. 
The  child  is  born  under  the  bedclothes  ;  no  effort  is  made  to  remove 
it,  and  it  necessarily  dies  from  suffocation.  In  some  cases  of  this 
kind  a  woman  may  be  unable  to  make  the  necessary  exertion  to  uncover 
the  head  of  the  child  so  as  to  allow  it  to  breathe.  In  others,  however, 
there  is  no  desire  to  save  life,  and  the  child  is  found  dead.  A  case  of 
this  kind  occurred  to  Dohrn,  in  which  he  was  able  to  show  that  the 
child  had  breathed  and  had  probably  come  into  the  world  alive,  but 
had  died  from  wilful  neglect.  The  woman  was  conscious  of  her 
delivery,  but  asserted  that  the  child  showed  no  sign  of  life  after  birth 
(Horn’s  Vierteljahrsschr.,  1867,  2,  p.  84).  Dohrn’s  report  furnishes 
a  model  for  the  investigation  of  cases  of  this  kind.  Such  a  case  may 
not  be  considered  as  murder,  but  it  involves  something  more  than  a 
mere  “  concealment  pf  birth.”  Some  of  our  judges  have  already 
taken  the  course  of  directing  the  jury  to  find  a  verdict  of  manslaughter 
when  there  was  proof  from  the  general  evidence  of  culpable  neglect  or 
reckless  indifference  to  the  life  of  her  child  on  the  part  of  the  woman. 

The  following  case  will  show  that  in  this  country,  even  when  the 
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evidence  is  very  strong  against  a  person,  the  circumstances  will  be  most 
favourably  interpreted  towards  the  accused. 

B.  v.  Mortiboys.  In  this  instance  it  was  proved  that  the  body  of  the  child 
was  discovered,  lying  on  its  abdomen,  in  a  box  containing  wool,  with  its  face 
raised  and  its  mouth  open.  A  red  worsted  comforter  had  been  passed  twice 
round  the  neck,  and  was  tied  a  second  time  in  a  single  knot  over  the  chin.  In 
the  mouth,  which  was  open,  was  found  a  small  quantity  of  fine  flocks  of  wool. 
The  medical  evidence  showed  that  the  child  had  been  born  alive,  the  left  lung 
being  fully  inflated.  The  brain  was  congested.  There  was  no  mark  produced 
by  the  ligature  on  the  neck,  either  externally  or  internally.  Death  was  referred 
to  obstructed  respiration  (suffocation),  caused  partly  by  the  ligature  and  partly 
by  the  wool  in  the  mouth  ;  but  the  latter  was  considered  to  be  the  more  active 
cause.  In  the  defence  it  was  urged  that  the  ligature  could  not  have  produced 
strangulation,  because  the  comforter  was  tied  upon  the  chin  ;  that  the  medical 
evidence  showed  the  wool  in  the  mouth  to  have  been  the  immediate  cause  of 
death  ;  and  this  was  probably  taken  into  the  mouth  by  the  child  itself  in  the 
instinctive  act  of  breathing,  and  not  put  there  by  the  prisoner  for  the  purpose  of 
suffocation.  The  child  had  probably  been  placed  carelessly  on  the  quantity 
of  wool,  into  which  it  had  sunk  by  its  own  weight,  and  this  had  caused  its  death. 
The  judge  in  charging  the  jury  said  that  had  the  prisoner  intended  to  choke  the 
child  with  the  wool,  she  would  have  inserted  enough  to  fill  its  mouth.  The 
prisoner  was  acquitted. 

In  this  case,  admitting  that  the  evidence  did  not  bear  out  the 
charge  of  murder,  still  it  is  clear  that  death  was  caused  by  the  child 
being  placed  on  its  face,  with  a  ligature  round  the  neck,  in  a  close  box 
filled  with  wool.  A  new-born  infant  could  no  more  breathe  in  such  a 
position  than  if  the  wool  had  been  directly  thrust  into  its  mouth. 
Admitting  the  facts  to  have  been  as  represented,  there  appears  to  have 
been  in  this  case  something  more  than  an  accident ;  for  the  prisoner 
must  have  known  that  her  infant  was  not  likely  to  live  long  under  such 
circumstances,  and  had  the  child  been  a  week  or  a  month  old,  she 
would  probably  have  been  convicted  of  manslaughter  or  murder. 

A  case  of  alleged  child  murder  by  suffocation  was  reported  by  Easton  (Cor- 
mack’s  Edin.  Jour.,  February,  1845,  p.  89).  The  child  in  this  case  was  suffocated 
by  a  quantity  of  mud  having  been  forced  into  its  mouth  and  throat  ;  its  presence 
in  the  gullet  was  incompatible  with  its  having  entered  by  gravitation.  In  the 
case  of  Macintyre  (Glasgow  Aut.  Circ.,  1829)  several  small  pieces  of  straw  were 
found  in  the  stomach  of  a  child,  of  the  same  kind  as  those  which  were  in  the  bed 
where  the  birth  took  place.  In  another  case  it  was  found  that  a  mass  of  dough, 
or  bread -pulp,  had  been  forcibly  impacted  in  the  throat  and  larynx  of  the  child, 
and  it  was  found  to  be  accurately  moulded  to  the  parts  {Edin.  Med.  Jour., 
December,  1855,  p.  521).  In  one  instance  a  plug  of  flax  was  discovered  in  the 
mouth  (“  Ann.  d’Hyg.,”  1863,  2,  p.  395). 

Any  foreign  substance  found  in  the  air-passages  should  be  most 
carefully  examined.  Dohrn  gives  a  caution  in  this  respect  from  a  case 
which  fell  under  his  notice  : 

The  body  of  a  new-born  child  was  found  in  a  marshy  soil,  and  from  an  ex¬ 
amination  it  was  stated  that  it  had  breathed,  had  died  from  suffocation,  and  had 
been  buried  where  the  body  was  found.  This  opinion  was  chiefly  based  on  the 
discovery  of  a  dark-coloured  substance  in  the  windpipe  and  bronchial  passages, 
which  was  pronounced  to  be  earth  from  the  marsh  in  which  the  body  was  buried. 
The  woman  who  gave  birth  to  the  child  said  she  had  been  suddenly  delivered 
over  a  tub,  used  for  the  purpose  of  a  privy,  that  the  child  fell  into  the  excremen- 
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titious  fluid,  and  that  she  afterwards  removed  the  body  and  buried  it  in  the  place 
where  it  was  discovered.  Her  story  was  corroborated  by  a  subsequent  examina¬ 
tion  made  by  Dohrn,  for  he  found  that  the  dark  substance  present  in  the  air-pas¬ 
sages  and  in  the  gullet  was  not  part  of  the  earthy  soil  in  which  the  body  had  been 
buried,  but  dried  faecal  matter.  This  discovery  of  the  real  nature  of  the  sub¬ 
stance  exonerated  the  woman  from  the  charge  of  murder  (Horn’s  Vierteljahrsschr., 
1867,  2,  p.  98). 

A  servant  girl  had  given  birth  to  a  healthy  child.  This  child  was  found  alive 
about  a  quarter  of  an  hour  afterwards  in  a  privy,  and  it  lived  a  few  minutes 
after  the  discovery.  Its  jaw  was  broken,  its  cheek  torn,  and  the  mouth  con¬ 
tained  ashes,  some  of  which  were  found  in  the  back  part  of  the  throat.  The  body 
was  blanched,  and  there  had  evidently  been  a  great  loss  of  blood  from  the 
wounds  and  the  torn  umbilical  cord.  There  was  no  engorgement  of  the  lungs, 
nor  any  subpleural  ecchymoses.  The  lining  membrane  of  the  trachea  was 
stained  with  ashes,  and  a  small  cinder  was  found  in  the  left  bronchus. 

In  this  case  there  was  no  question  respecting  live  birth,  as  the 
child  was  living  when  found,  but  what  was  the  cause  of  death,  and  was 
this  accidental  or  the  result  of  violence  wilfully  applied  after  birth  ? 
In  the  opinion  of  Moore,  the  mouth  of  the  child  had  been  forcibly  torn 
open  and  filled  with  ashes  in  order  to  suffocate  it.  These  ashes  must 
have  been  drawn  by  aspiration  into  the  air-passages,  and  death  was 
caused  partly  by  suffocation  and  partly  by  hsemorrhage  from  the 
wounds,  the  child’s  body  being  bloodless.  The  condition  of  the  lungs 
was  not  inconsistent  with  death  from  suffocation.  For  some  remarks 
on  death  from  suffocation  in  child  murder,  with  reports  of  cases,  see  a 
paper  by  Severin  Causse,  “  Ann.  d’Hyg.,”  1869,  2,  pp.  122,  443. 

The  question  involved  in  this,  and  in  all  similar  cases,  is  the  follow¬ 
ing  : — Does  the  law regard  the  wilful  prevention  of  respiration  as  murder  ? 
There  cannot  be  the  slightest  medical  doubt  that  living  children  are 
occasionally  thus  destroyed  in  the  act  of  birth  :  they  die,  not  from  the 
actual  infliction  of  violence,  but  because,  either  through  accident  or 
design,  the  performance  of  that  act  which  is  necessary  to  maintain 
existence  when  the  child  is  born  is  prevented.  Such  a  case  has  not  yet 
been  decided,  although,  from  the  dicta  of  our  judges,  it  would  probably 
involve  a  charge  of  murder. 

In  a  case  published  by  Wharrie,  a  pregnant  woman,  thinking  she  was  about  to 
have  a  motion,  sat  on  an  earthen  pitcher,  two  feet  in  depth,  which  happened  to 
be  full  of  water.  She  was  there  delivered  of  a  child,  which  fell  into  the  water, 
and  was  thus  prevented  from  breathing.  The  child  was  full-grown,  and  its  body 
was  free  from  putridity.  It  weighed  six  pounds,  and  measured  twenty  inches 
in  length.  There  were  no  external  marks  of  violence,  and  the  navel-string  had 
been  tied.  The  lungs  weighed  two  and  a  half  ounces  ;  they  were  of  a  liver- 
colour,  contained  no  air,  and  sank  in  water.  The  medical  opinion  was  that, 
from  the  size  and  general  appearance  of  the  child,  and  the  state  of  the  parts 
discovered  on  dissection,  it  was  mature,  that  it  had  not  breathed,  and  life  might 
have  been  either  wilfully  or  accidentally  destroyed.  The  examiners  declined 
giving  an  opinion,  based  on  the  sinking  of  the  lungs,  that  the  child  had  been 
born  dead.  The  woman  was  not  prosecuted,  probably  on  the  assumption  that 
the  death  of  the  child  might  have  been  accidental. 

As  Wharrie  observes,  there  was  no  medical  proof  that  the  child  was 
born  alive  ;  although  there  was  a  strong  moral  presumption  that  its 
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life  was  destroyed  in  the  act  of  birth  ( Edin .  Month.  Jour.,  October, 
1845,  p.  796). 

Post-mortem  Appearances  in  Smothered  Infants— These  are  fully 
described,  in  reference  to  adults,  Vol.  I.,  p.  625 ;  and  they  are  similar 
in  new-born  children,  provided  respiration  has  been  fully  performed. 
Great  importance  is  to  be  attached  to  the  discovery  of  subpleural 
or  punctiform  ecchymoses  on  the  lungs  of  children  ;  and  also  to  small 
*  effusions  of  blood  on  the  surface  and  in  the  substance  of  the  thymus 
gland.  If  the  lungs  float  on  water,  as  the  result  of  breathing,  then 
the  appearances  described  may  be  met  with  ;  but  in  three  instances 
Tardieu  met  with  similar  appearances  in  children  whose  lungs  had  not 
received  air,  and  sank  when  placed  on  water.  They  were  children 
prematurely  born,  and  under  conditions  which  prevented  full  vital 
development.  One  born  in  the  Hospital  of  Riboisiere  uttered  several 
cries,  but,  in  spite  of  this,  the  lungs  contained  no  air.  The  subpleural 
ecchymoses  met  with  in  children  under  these  circumstances  were 
ascribed  by  Tardieu  to  the  efforts  made  to  breathe  after  birth.  They 
are,  however,  perhaps  more  commonly  produced  during  parturition 
by  obstruction  to  the  foetal  circulation  brought  about  by  pressure 
on  the  umbilical  cord,  and  consequent  asphyxia.  Dr.  Stevenson  has 
seen  them  produced  in  such  a  case  to  a  marked  degree. 

Much  has  been  written  touching  this  post-mortem  appearance 
in  death  from  suffocation  in  new-born  children.  The  mistake  is  made 
of  assuming  that  subpleural  ecchymoses  indicate  the  cause  of  the 
asphyxia  ;  they  of  course  do  nothing  of  the  sort.  They  suggest  that 
the  person  in  whom  they  are  found  died  from  want  of  air  in  the  lungs 
but  by  themselves  afford  not  even  a  hint  as  to  why  this  was,  and  it 
may  as  well  be  from  disease  or  inability  to  breathe  as  from  any  violent 
cause  for  asphyxia.  The  editor  has  already  insisted  upon  this  ( vide 
Vol.  I.,  p.  628),  but  it  cannot  be  too  often  repeated. 

2.  Strangulation. 

The  destruction  of  a  new-born  child  by  strangulation  is  not  an 
unfrequent  form  of  child  murder  :  and  here  a  medical  jurist  has  to 
encounter  the  difficulty,  that  the  strangulation  may  have  been  acci¬ 
dentally  produced  by  the  twisting  or  coiling  of  the  umbilical  cord 
round  the  neck  while  in  the  womb  (see  p.  248),  or  during  delivery. 
We  must  not  hastily  conclude,  from  the  red  and  swollen  appearance 
of  [the  head  and  face  of  a  child  when  found  dead,  that  it  has 
been  destroyed  by  strangulation.  There  is  no  doubt  that  errors 
can  easily  be  made  with  respect  to  this  appearance.  When  a 
child’s  head  or  face  looks  swollen,  and  is  very  red  or  black,  the  vulgar 
are  apt  to  conclude  that  it  must  have  been  strangled.  But  those 
who  are  in  the  practice  of  midwifery  know  that  there  is  nothing 
more  common  in  natural  births,  and  that  the  swelling  and  deep 
colour  gradually  disappear  if  the  child  live  but  a  few  days.  This 
appearance  is  particularly  observable  in  those  cases  where  the  navel- 
string  happens  to  gird  the  child’s  neck,  and  where  its  head  happens 
to  be  born  some  time  before  its  body. 
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Strangulation  by  the  Navel-string. — Strangulation  by  the  navel- 
string  can,  in  the  medico-legal  sense  of  the  term,  refer  to  those  cases 
only  in  which  it  becomes  firmly  twisted  round  the  neck  after  the 
respiratory  process  has  been  established.  This  is  rather  a  rare  occur¬ 
rence,  because  under  these  circumstances  death  more  commonly 
takes  place  by  compression  of  the  cord,  and  by  the  consequent  arrest 
of  circulation  before  the  act  of  breathing  is  performed.  The  internal 
appearance  met  with  in  death  from  this  cause  is  a  congested  state  of 
the  cerebral  vessels,  and  ecchymotic  spots  on  the  surface  of  the  heart, 
lungs,  and  thymus  gland.  The  presence  of  ecchymosis  on  the  scalp, 
as  well  as  of  lividity  of  the  face,  is  very  common  in  new-born  children 
when  the  labour  has  been  tedious  and  difficult ;  and  therefore,  unless 
there  were  some  distinct  marks  of  pressure  about  the  neck,  with  a 
protrusion  of  the  tongue,  such  appearances  would  not  justify  any 
suspicion  of  death  from  strangulation. 

It  has  been  supposed  that  the  strangulation  produced  by  the  wilful 
application  of  any  constricting  force  to  the  neck  would  be  known  from 
the  accidental  strangulation  caused  by  the  cord,  by  the  fact  that  in  the 
former  case  there  would  be  a  livid  or  ecchymosed  mark  or  depression 
on  the  neck.  But  it  may  be  objected  to  this  view  that  such  a  mark 
is  not  a  constant  accompaniment  of  homicidal  strangulation.  Severe 
violence  to  the  neck  commonly  produces  in  the  seat  of  constriction 
not  only  ecchymosis,  but  a  laceration  of  the  skin,  muscles,  and  wind¬ 
pipe  ;  but  these  appearances  are  not  always  found. 

In  1861,  Evans  communicated  to  the  author  the  particulars  relating  to  a  new¬ 
born  child  which  was  destroyed  by  strangulation.  Great  violence  had  been  used, 
but  there  was  no  trace  of  discoloration  in  the  course  of  the  ligature,  or  of  ecchy¬ 
mosis  in  the  tissues  beneath.  The  muscles  compressed  were  very  dark  in 
colour.  The  skin  had  been  so  compressed  as  to  give  the  impression  of  coarse 
towelling  of  a  close  texture  having  been  used. 

In  most  cases  when  a  ligature  is  applied  during  life  the  skin  on 
each  side  becomes  much  swollen,  and  presents  an  cedematous  character. 
This  indicates  an  application  of  violence  when  there  is  still  some  vital 
power  in  the  body  of  the  child.  The  navel-string  itself  may  be  used 
as  a  means  of  constriction,  and  the  mark  or  depression  may  sometimes 
present  an  appearance  of  ecchymosis.  Among  various  cases  which 
might  be  quoted  in  support  of  this  statement  is  the  following  : — 

A  lady  was  in  labour  with  her  first  child.  The  labour  was  of  a  lingering  kind, 
owing  to  the  size  of  the  head  ;  and  the  child  came  into  the  world  dead.  The  navel- 
string  was  found  coiled  three  times  round  the  neck,  passing  under  the  right 
armpit ;  and  upon  removing  it,  three  'parallel  discoloured  depressions  were  distinctly 
evident.  These  extended  completely  round  the  neck,  and  corresponded 
to  the  course  taken  by  the  coils.  The  child  appeared  as  if  it  had  been  strangled 
{Med.  Gaz.y  vol.  37,  p.  485). 

Had  this  child  been  bom  secretly,  and  the  cord  removed,  this 
state  of  the  neck  might  have  created  a  strong  suspicion  of  homicidal 
violence.  Strangulation  after  birth  could  not,  however,  have  been 
alleged,  because  there  would  have  been  no  proof  of  respiration.  When 
a  blue  mark  is  found  on  the  neck  of  a  child  whose  lungs  retain  their 
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foetal  characters,  it  is  fair  to  presume,  cceteris  paribus,  that  it  has  been 
accidentally  occasioned  by  the  umbilical  cord  during  delivery. 

Price  communicated  to  the  same  journal  the  account  of  a  case  in  which  the 
cord,  which  was  short,  was  so  tightly  twisted  around  the  neck  of  the  child  that  he 
was  compelled  to  divide  it  before  delivery  could  be  accomplished.  There  was  in 
this  instance  a  deep  groove  formed  on  the  neck,  conveying  the  impression  to  him¬ 
self  and  a  medical  friend  that,  in  the  absence  of  any  knowledge  of  the  facts, 
they  would  have  been  prepared  to  say  that  the  child  had  been  wilfully  strangled 
by  a  rope  {Med.  Gaz.,  vol.  38,  p.  40). 

A  diagnosis  might  have  been  formed,  as  in  the  preceding  case,  by 
examining  the  state  of  the  lungs. 

Mutter  met  with  a  case  in  which  a  child  was  born  dead,  and  the  cord  was 
tightly  twisted  round  its  neck  ;  when  removed,  the  neck  exhibited  a  livid  circle  of 
a  finger’s  breadth,  smooth  and  shining  ;  but  on  cutting  into  this  mark,  no  subcuta¬ 
neous  ecchymosis  was  found  {North.  Jour.  Med.,  January,  1845,  p.  190).  In  R. 
v  Martin  (Lewes  Lent.  Ass.,  1860),  the  material  question  was,  whether  a  mark 
round  the  neck  had  been  caused  accidentally  by  the  navel-string  :  this  was 
denied  by  the  medical  witness.  This  question  also  arose  in  another  important 
case  {R.  v.  Pyne,  Gloucester  Wint.  Ass.,  1858). 

Williamson  has  directed  attention  to  an  important  fact  connected 
with  the  state  of  the  lungs  in  a  new-born  child,  and  the  medical  opinions 
which  may  be  expressed  from  their  condition  as  furnishing  evidence 
of  live  birth.  Referring  to  Price’s  case,  in  which  the  cord  was  tightly 
twisted  round  the  neck  of  the  child,  he  states  that  in  similar  cases 
which  have  occurred  to  himself  the  child  has  breathed  immediately 
on  the  birth  of  the  head  ;  but,  owing  to  the  shortness  of  the  cord, 
the  child  would  have  been  strangled  and  born  dead  unless  he  had  divided 
it.  Thus,  then,  a  child  might  die  apparently  strangled,  and  not  be 
born  alive,  although  it  might  have  so  breathed  during  birth  that  the 
lungs  would  present  all  the  characters  of  respiration.  If  the  circum¬ 
stances  were  not  known,  a  medical  man  might  be  led  to  say  that  the 
child  had  been  born  alive,  and  had  been  destroyed  by  strangulation 
(. Edin .  Med.  Jour.,  February,  1858,  p.  714). 

From  these  cases  it  will  be  perceived  that  ecchymosis  in  the 
depression  furnishes  no  distinction  between  constriction  produced 
by  criminal  means  and  that  which  may  result  accidentally  from  the 
navel-string.  In  the  following  case  a  woman  charged  with  the  murder 
of  her  child  by  strangulation  appears  to  have  been  unjustly  condemned. 

The  child  had  fully  and  perfectly  respired,  the  lungs  weighed  one  thousand 
grains,  and,  when  divided,  every  portion  floated  on  water,  even  after  firm  com¬ 
pression.  There  was  a  circular  depression  on  the  neck,  which  was  superficially 
ecehymosed  in  some  parts.  From  an  investigation  of  the  facts,  this  appeared  to 
have  been  a  case  in  which  a  mark  on  the  neck  was  accidentally  produced  by  the 
umbilical  cord  during  attempts  at  self-delivery  on  the  part  of  the  woman  :  she 
was  nevertheless  convicted,  chiefly  from  the  opinion  expressed  by  two  medical 
witnesses,  that  a  soft  and  yielding  substance  like  the  umbilical  cord  could  not 
produce  a  depression  and  ecchymosis  on  the  neck  of  the  child  during  birth. 
They  attributed  the  mark  to  the  wilful  application  of  a  ligature  like  a  garter  ; 
but  the  experiments  of  Negrier  clearly  show  that  the  umbilical  cord  has  sufficient 
strength  to  produce  fatal  constriction. 
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In  another  instance  the  navel-string  and  the  membranes  were  actually  used 
by  the  woman  as  a  means  of  strangulation  :  the  child  had  not  breathed,  but  was 
thereby  prevented  from  breathing.  There  was  superficial  ecchymosis  on  each 
side  over  the  muscles  of  the  neck.  The  defence  was,  that  the  child  wTas  born 
wfith  the  cord  around  its  neck,  and  that  it  was  from  this  circumstance  accidentally 
strangled  ;  but  the  medical  evidence  tended  to  show  that  the  cord  had  been 
violently  stretched,  and  employed  as  a  means  of  strangulation.  The  child  had 
not  breathed,  and  the  medical  witnesses  considered  that  it  had  been  born  dead, 
owing  to  the  violence  used  by  the  woman.  The  cause  of  death  here  was  certainly 
not  strangulation,  but  arrested  circulation. 

In  the  meantime,  the  case  proves  that  ecchymosis  (a  blue  mark) 
may  be  the  result  of  violent  constriction  produced  by  the  navel-string. 

A  case  occurred  in  which  the  navel-string,  which  was  of  its  full  length,  had 
been  used  as  a  means  of  strangulation.  It  was  twisted  once  round  the  neck, 
passed  under  the  left  arm,  over  the  shoulders,  and  round  the  neck  again,  forming 
a  noose  or  knot,  which,  pressing  upon  the  throat,  must  have  caused  strangulation, 
as  the  tongue  was  protruded,  and  there  were  other  clear  indications  of  the  child 
having  been  strangled.  The  hydrostatic  test  applied  to  the  lungs  proved  that 
respiration  had  been  performed. 

When  the  mark  on  the  neck  is  deep,  broad,  much  ecchymosed,  and 
there  is  extravasation  of  blood  beneath,  with  injury  to  the  muscles  or 
windpipe,  and  ruffling  or  laceration  of  the  skin,  it  is  impossible  to 
attribute  these  appearances  to  accidental  pressure  by  the  navel- 
string.  The  lividity  produced  by  it  in  the  cases  hitherto  observed 
has  been  only  slight  and  partial,  and  unaccompanied  by  laceration  of  the 
skin,  or  injury  to  deep-seated  parts. 

It  has  been  doubted  whether  a  child  can  be  born  and  perform 
the  act  of  respiration  fully  and  completely,  with  the  navel-string 
so  tightly  round  the  neck  as  to  produce  great  depression  of  the 
skin  and  ecchymosis,  i.e.,  to  simulate  homicidal  strangulation.  It 
is  important,  therefore,  when  this  hypothesis  is  raised  in  order  to 
account  for  a  suspicious  mark  on  the  neck,  to  examine  closely  the 
state  of  the  lungs.  Unless  the  cord  is  designedly  put  round  the  neck  of 
the  child  after  the  head  has  protruded,  the  effect  of  the  expulsive 
efforts  of  the  uterus,  when  a  coil  has  become  accidentally  twisted 
round  the  neck,  would  be  to  tighten  it,  compress  the  vessels,  and  kill 
the  child  by  arresting  the  placental  circulation,  at  the  same  time  that 
this  pressure  would  effectually  prevent  the  act  of  breathing.  Hence 
the  lungs  usually  present  the  appearances  met  with  in  stillborn  children ; 
but  the  case  which  occurred  to  Williamson  (supra)  shows  that  this 
state  of  things  may  sometimes  occur,  and  that  a  child  may  breathe, 
and  die  strangled  by  the  umbilical  cord  before  its  body  is  entirely 
born.  A  careful  examination  of  the  neck  will  show  whether  a  ligature 
has  or  has  not  been  wilfully  applied  after  birth. 

In  examining  a  suspicious  mark  round  the  neck  of  a  new-born 
infant,  it  should  be  noticed  whether  it  does  not,  by  its  form  or  course, 
present  some  peculiar  indentations  or  irregularities  which  may  render 
it  certain  that  some  kind  of  ligature  has  been  wilfully  employed  after 
birth.  When  it  is  found  that  a  child  has  fully  breathed,  the  presence 
of  a  deeply  ecchymosed  or  an  oedematous  mark  on  the  neck,  with 
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injury  to  the  skin  and  muscles,  is,  cceteris  paribus,  presumptive  of 
homicidal  strangulation.  Death  from  accidental  constriction  by  the 
cord  during  delivery  should,  as  a  general  rule,  leave  the  lungs  in  their 
foetal  condition. 

Marks  on  the  neck  of  a  child  may  be  accidentally  produced  by  the 
navel-string  without  necessarily  destroying  the  child’s  life  (cf.  supra). 

There  is  much  less  risk  of  strangulation  from  the  cord  than 
is  commonly  believed.  Out  of  190  cases,  Churchill  found  the 
cord  round  the  neck  in  fifty-two  children,  and  the  shortest  cord  so 
disposed  was  eighteen  inches  long  ;  Negrier  found  it  round  the  neck 
in  twenty  cases  out  of  166  natural  labours  (“  Ann.  d’Hyg.,”  1841,  1, 
p.  137). 

Strangulation  by  means  other  than  the  Cord. — The  appearances 
met  with  in  the  body  of  death  from  strangulation  have  been  elsewhere 
considered  (Vol.  I.,  p.  671,  et  seq.).  The  facts  of  a  case  will  serve  to 
show  the  appearances  as  they  may  present  themselves  in  a  new-born 
child  : — 

A  maid-servant  in  a  family  was  secretly  delivered  of  a  child.  When  the  body 
was  found,  it  was  observed  to  be  full-grown,  and  there  was  a  piece  of  tape  which 
went  twice  round  the  neck,  and  had  been  tied  tightly  in  a  bow.  The  tongue 
protruded  between  the  lips  ;  two  deep  furrows  were  found  round  the  neck  after 
the  removal  of  the  tape  ;  there  was  great  oedema  of  the  skin  between  and  above 
them,  and  the  right  hand  was  clenched.  The  lungs  were  of  a  light-red  colour  : 
they  filled  the  chest,  were  highly  crepitant,  and  floated  readily  on  water,  even 
when  divided  into  sixteen  pieces,  and  these  had  been  submitted  to  strong  pres¬ 
sure.  They  weighed,  however,  only  626  grains.  The  heart  was  healthy  ;  the 
right  side  contained  some  coagula  of  blood,  whilst  the  left  side  was  empty  ; 
the  foramen  ovale  was  open.  The  scalp  was  much  congested,  the  congestion 
almost  amounting  to  small  effusions  of  blood  ;  the  pia  mater  was  also  congested. 
The  inferences  drawn  from  these  facts  were,  that  the  child  had  been  born  alive, 
and  that  it  had  died  from  strangulation. 

A  discoloration  may  be  in  detached  spots  or  patches- — situated  in 
the  fore  part  of  the  neck,  and  evidently  not  arising  from  the  employ¬ 
ment  of  any  ligature.  These  marks  may  depend  on  the  forcible 
application  of  the  fingers  to  the  neck  of  the  child,  and  the  indentations 
have  been  known  to  correspond — a  fact  which  has  at  once  led  to 
a  suspicion  of  the  cause  of  pressure  and  the  mode  of  death.  Impres¬ 
sions  of  nails  or  fingers  on  the  neck  do  not  necessarily  imply  that 
they  have  been  caused  by  an  attempt  at  strangulation.  Accident 
during  self-delivery  may  lead  to  their  production  (see  case,  Horn’s 
Vierteljahrsschr.,  1868,  2,  p.  308).  At  the  same  time  it  should  be  borne 
in  mind  that  a  superficial  mottling  of  the  skin  occurs  after  death  in 
new-born  infants,  in  parts  where  moderate  pressure  only  may  have 
been  accidentally  made.  This  would  not  be  attended  with  ecchy- 
mosis,  and  its  true  nature  would  be  at  once  determined  by  comparing 
the  discoloured  spots  with  the  surrounding  skin.  It  may  be  alleged 
that  such  marks  have  been  accidentally  produced  : — 1 .  By  the  forcible 
pressure  produced  by  the  child’s  head  during  labour,  an  explanation 
which  is  highly  improbable,  if  respiration  has  been  performed — 
although  a  child  has  been  known  to  breathe  in  breech-presentations, 
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while  the  head  was  still  in  the  vagina.  2.  They  will  be  more  commonly 
referred  to  a  violent  attempt  made  by  a  woman  at  self- delivery, 
during  a  paroxysm  of  pain.  This  explanation  is  admissible,  so  long 
as  it  is  confined  to  injuries  which  by  any  reasonable  construction, 
might  be  received  during  labour  ;  but  supposing  the  marks  to  have  been 
certainly  produced  after  the  complete  birth  of  the  body,  it  will  not  of 
course  apply.  The  case  of  E.  v.  Ancliffe  (Nottingham  Lent  Ass., 
1842)  is  in  this  respect  worthy  of  attention. 

The  evidence  proved  that  the  prisoner  was  delivered  of  a  child  under  much 
suffering,  on  a  stone  floor,  and  in  the  presence  of  another  woman — a  witness. 
The  child  was  born  alive,  and  was  heard  to  cry  several  times.  -The  witness  left  it 
in  charge  of  its  mother,  and  on  returning  shortly  afterwards,  she  found  it  dead 
with  black  marks  upon  its  throat.  The  midwife,  who  separated  the  child 
from  the  mother,  deposed  that  it  gave  a  sort  of  half-cry  :  she  thought  it  was 
dead  when  she  first  saw  it,  and  the  marks  on  the  neck  were  not  more  than  a 
woman  might  have  caused  in  attempting  to  deliver  herself.  The  medical 
evidence  proved  that  there  were  many  ecchymosed  marks  about  the  throat  of 
the  child,  as  well  as  on  the  right  side  of  the  neck,  and  blood  was  effused  beneath 
them.  The  marks  might  have  been  produced  by  the  fingers  ;  death  had  been 
caused  by  pressure  on  the  windpipe.  The  judge  left  it  to  the  jury  to  say  whether 
the  marks  of  violence  might  not  have  been  unconsciously  inflicted  by  the  prisoner 
herself  during  labour.  The  jury  returned  a  verdict  of  “  not  guilty.” 

Isolated  or  detached  marks  of  ecchymosis,  as  from  local  pres¬ 
sure  of  the  fingers  and  thumb,  cannot  be  set  down  to  the  navel- 
string.  Other  accidental  causes  may,  however,  here  come  into 
operation.  In  E.  v.  Sampson  (Bodmin  Lent  Ass.  1853),  it  was  proved 
that  there  was  a  mark  on  the  neck  of  the  child,  and  it  was  charged 
against  the  prisoner  that  this  had  been  caused  by  pressure  of  the 
fingers,  i.e.,  by  pinching  the  windpipe.  The  mark  was  described  as 
being  of  a  red  colour,  and  an  inch  and  a  quarter  in  length  ;  it  was 
suggested  in  defence  that  it  might  have  been  produced  by  the  tying 
of  a  cap.  The  medical  witness  stated  that  it  was  below  the  spot  where 
a  cap  would  be  generally  tied,  but  the  mark  might  by  possibility  have 
been  occasioned  by  the  knot  of  a  tie.  The  prisoner  was  acquitted. 

On  the  other  hand,  in  homicidal  strangulation,  much  more  violence 
being  used  than  is  necessary  for  destroying  life,  we  may  commonly 
expect  to  find  great  ecchymosis  and  extensive  injury  to  the  surround¬ 
ing  soft  parts.  On  some  occasions  all  difficulty  is  removed  by  the 
discovery  of  a  rope,  tape,  or  ligature,  tied  tightly  round  the  neck  ; 
or,  if  this  be  not  found,  the  proofs  of  some  ligature  having  been  used 
will  be  discovered  in  the  indentations  or  irregularly  ecchymosed  spots 
left  on  the  skin- — the  depressed  portions  of  skin  being  generally  white, 
and  the  raised  edges  livid  or  oedematous  ( vide  Hypostases,  Vol.  I.). 

Was  the  Constriction  before  or  after  Death — before  or  after  Re¬ 
spiration  ? — A  witness  is  sometimes  asked  on  these  occasions  whether 
the  ligature  or  the  fingers  had  been  applied  to  the  neck  of  a  child 
before  or  after  its  death,  or  before  or  after  it  had  breathed.  So  far  as 
external  marks  of  strangulation  are  concerned,  there  is  no  difference 
in  the  appearances,  whether  the  constriction  takes  place  during  life,  or 
immediately  after  death,  while  the  body  is  warm.  Casper’s  experi- 


2  70 


DEATH  AT  BIRTH— CRIMINAL 


ments  render  it  probable  that  when  a  constricting  force  is  applied 
to  the  neck  of  a  dead  child,  at  any  time  within  an  hour  after  death, 
the  mark  cannot  with  certainty  be  distinguished  by  any  appearance 
from  those  made  on  a  living  body  {vide  Vol.  I.,  p.  674).  With  regard 
to  the  second  point,  it  may  be  stated  that  whether  the  child  has 
breathed  or  not,  provided  it  is  living  and  the  blood  circulating,  marks 
of  violence  on  the  neck  will  present  precisely  the  same  characters. 
The  following  instance  is  related  by  Casper  : — 

The  body  of  a  new-born  child  was  found  concealed  in  a  cellar,  and  the  mother 
was  charged  with  having  murdered  it.  She  confessed  that  she  had  heard  the 
child  cry  at  the  birth,  but  that  it  soon  died.  In  about  an  hour  afterwards  she 
tied  tightly  round  its  neck  a  band  made  of  a  few  straws,  which  she  hastily  twisted 
together,  in  order,  as  she  alleged,  “to  prevent  it  from  awaking.”  On  the  fifth 
day  the  body  was  examined  :  the  child  was  mature,  well-formed,  and  had 
evidently  breathed.  The  examiners  referred  death  to  strangulation,  and  the 
woman  was  convicted.  An  appeal  was  made  against  this  sentence,  and  Casper’s 
opinion  was  called  for  on  the  propriety  of  the  medical  inference  of  strangulation 
during  life,  from  the  mark  found  on  the  neck.  The  witnesses  had  stated  “  that 
each  straw  in  the  band  had  produced  a  well-defined  depression,  which  was 
whiter  than  the  surrounding  skin,  while  the  little  folds  of  elevations  between  the 
straws  were  red  ;  and  on  cutting  into  these  reddened  portions  a  slight  effusion 
of  blood  was  found  beneath.”  Casper  gave  his  opinion  that  this  effusion  (ecchy- 
mosis)  might  have  resulted  from  the  application  of  the  straw-band  soon  after 
death  while  the  body  was  warm  ;  and  the  circumstantial  evidence  allowed  that 
the  ligature  might  have  been  applied  at  any  time  within  an  hour  after  death. 
Hence  he  declared  that  there  was  a  want  of  proof  that  this  child  had  died  from 
strangulation.  In  consequence  of  this  opinion  the  punishment  was  mitigated. 

It  is  impossible  to  deny  the  correctness  of  the  inference  drawn  by 
Casper,  since  the  mark  was  undoubtedly  such  that  it  might  have  been 
produced  either  before  or  recently  after  death,  while  the  body  wras 
warm.  Which  of  these  two  suppositions  was  the  more  probable,  and 
whether  it  was  more  likely  that  a  ligature  should  be  put  round  a  child’s 
neck  an  hour  after  death  to  prevent  it  from  awaking,  or  before  death 
for  the  alleged  purpose  of  destroying  it,  it  was  of  course  for  a  jury  and 
not  for  a  medical  witness  to  decide.  (2  Casper,  E.  Tr.,  pp.  199-203.) 

When  such  a  plea  as  this  is  raised,  it  is  a  fair  matter  for  a  jury  to 
consider  the  motives  of  human  conduct,  and  to  judge  of  such  a  defence 
on  the  principles  of  common  sense. 

In  the  case  of  R.  v.  Wren  (Winchester  Lent  Ass.,  1840),  the  medical  evidence 
went  to  show  that  the  child  had  breathed,  and  was  born  alive.  There  was  a 
piece  of  tape  tied  round  its  neck  very  tightly,  and  fastened  behind,  and  there 
was  a  discoloration  of  the  skin  beneath  ;  the  tongue  was  livid  and  swollen,  and 
blood  was  effused  beneath  the  scalp.  The  medical  witness  admitted  that  the  mark 
on  the  neck  might  have  been  produced  after  death  ;  and  as  he  could  not  therefore 
positively  say  that  the  child  had  been  destroyed  by  strangulation,  the  prisoner 
was  acquitted  (see  also  R.  v.  Hyland,  C.  C.  C.,  August,  1844).  In  R.  v.  Green 
(C.  C.  C.,  February,  1860),  the  body  of  the  child  was  found  with  a  riband  round 
its  neck,  so  tightly  applied  that  the  parts  on  each  side  were  swollen.  Death  was 
referred  to  strangulation,  but  it  was  suggested  in  the  defence  that  the  riband- 
ligature  might  have  been  placed  there  as  an  ornament  or  as  part  of  the  dress  ; 
and  as  the  post-mortem  examination  of  the  body  was  not  made  until  forty-eight 
hours  after  death,  it  was  assumed  that  the  tightening  of  the  ligature  was  only 
apparent,  and  the  result  of  a  swelling  of  the  parts  after  death,  The  jury  ac- 
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quitted  the  prisoner.  In  a  similar  case  ( R .  v.  Morgan,  C.  C.  C.,  April,  1865),  a 
string  such  as  is  used  for  securing  parcels  was  tied  very  tightly  round  the  child’s 
neck.  The  lips  were  swollen,  the  face  was  puffy,  the  tongue  protruded,  and 
there  was  a  deep  indentation  round  the  neck  in  the  course  of  the  ligature.  The 
lungs  were  found  to  be  fully  distended  with  air,  so  as  to  leave  no  doubt  that  the 
child  had  been  born  living,  and  had  been  destroyed  by  strangulation. 

The  editor  leaves  the  above  cases  undisturbed,  for  though  they  are 
old  they  illustrate  very  aptly  the  difficulties  of  the  position.  More¬ 
over,  it  is  difficult  to  get  a  collection  of  modern  cases.  In  1899  he 
himself  had  to  give  evidence  in  a  somewhat  similar  case  :  the  baby 
had  been  kept  in  a  bandbox  under  the  (unmarried)  mother’s  bed  for 
six  months  ;  the  body  was  mostly  adipocere,  but  there  was  a  piece  of 
tape  tightly  tied  round  the  neck.  Positive  evidence  of  strangulation 
was  wanting  (although  a  medical  man  wishing  to  appear  very  clever 
said  that  the  fact  of  the  terminal  phalanges  of  the  fingers  being  com¬ 
pletely  flexed,  was  such),  and  much  less  was  there  evidence  of  whether 
the  tape  was  placed  there  before  or  after  birth. 

Was  the  Constriction  produced  while  Circulation  was  still  active  ? 
- — The  answer  to  this  question  should  give  a  complete  solution  to  the 
question,  Was  the  child  alive  when  strangled  ?  and  as  a  matter  of  fact 
it  does  so,  but  not  to  the  question,  Was  it  born  when  strangled  ? 

Dr.  Taylor,  at  this  point  in  previous  editions,  went  on  to  consider 
whether  proofs  of  strangulation  while  the  child’s  circulation  was  still 
active  offered  proofs  of  an  independent  circulation  in  the  child.  Inas¬ 
much  as  from  the  first  day  of  conception  the  child’s  circulation  is 
always  independent  of  the  mother’s,  such  a  discussion  is  quite  out  of 
place,  and  only  serves  to  confuse  the  issue,  which  is  simply  this  : 
If  the  child  is  strangled  during  or  immediately  after  birth ,  medical  evidence 
alone  is  quite  insufficient  to  determine  ivlietber  it  was  strangled  before  or 
after  complete  birth. 

He  then  considered  if  it  were  possible  to  determine  whether  the 
cord  had  been  cut  before  or  after  strangulation,  an  equally  absurd  task ; 
but  the  question  was  raised  in  the  case  of  R.  v.  Morgan  (C.  C.  C., 
April,  1865),  and  decided  by  Shee,  J.  In  R.  v.  Raven,  however 
(Warwick  Lent  Ass.,  1865),  a  different  view  appears  to  have  been  taken 
by  Martin,  B.  It  was  proved  that  a  child  was  born  alive,  was  placed 
on  the  bed,’ and  cried  for  five  or  ten  minutes.  Fracture  of  the  skull  was 
the  cause  of  death,  and,  according  to  the  statement  of  the  mother,  the 
injury  was  inflicted  after  the  child  was  born,  but  before  the  umbilical 
cord  was  severed.  The  judge  directed  the  jury  that,  if  they  believed 
the  injuries  were  inflicted  at  that  time,  and  that  the  child  died,  after 
the  cord  was  severed,  from  the  injuries  previously  received,  that  would 
be  murder  or  manslaughter  according  to  the  circumstances.  The  jury 
acquitted  the  prisoner. 

The  following  case  is  reported  ( Lancet ,  1867,  2,  p.  576).  The  child  was  mature  ; 
the  umbilical  cord  had  not  been  tied  ;  it  wTas  torn  and  jagged  at  the  end.  There 
was  a  bloody  discharge  from  the  mouth  and  nostrils.  The  mouth  was  open  ; 
the  tongue  protruded  between  the  lips.  There  was  general  lividity  of  the  head 
and  face.  On  the  lower  part  of  the  neck  there  was  a  well-defined  circular  mark 
or  indentation  about  two  lines  in  breadth.  The  mark  corresponded  to  a  stay- 
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lace,  with  which  the  bundle  containing  the  dead  body  of  the  child  was  tied.  The 
skin  in  the  indented  part  was  thin,  semi-transparent,  and  parchment-like. 
There  were  linear  impressions  of  the  threads  of  the  tape  to  be  seen  on  it.  There 
was  no  extravasation  of  blood.  The  lungs  filled  the  chest  ;  they  were  of  a 
bright-red  colour ;  they  weighed  twelve  drachms.  They  floated  on  water 
entire,  as  well  as  when  divided  into  small  pieces  ;  and  they  floated  when  the 
divided  portions  were  compressed.  They  crepitated  on  cutting,  and  when  the 
portions  were  squeezed,  frothy  blood  escaped.  The  cavities  of  the  heart  con¬ 
tained  dark  blood,  and  the  whole  nervous  system  was  gorged. 

In  the  opinion  of  the  medical  witness  these  facts  established  — • 
1,  that  the  child  was  born  alive  ;  2,  that  it  died  from  strangulation  ; 
3,  that  the  mark  on  the  neck  was  not  produced  by  the  navel-string, 
but  by  some  ligature  intentionally  applied.  In  this  case  full  and 
perfect  respiration  and  an  independent  circulation  in  the  child  were 
proved.  All  this  was  admitted,  but  the  question  at  the  trial  was 
whether  the  ligature  was  applied  to  the  neck  before  or  after  the  entire 
birth  of  the  child.  This  did  not  admit  of  a  positive  answer,  and  the 
prisoner  was  acquitted. 

It  may  be  an  important  question  whether,  in  these  instances, 
the  absence  of  any  mark  or  discoloration  of  the  skin  by  a  ligature 

should  be  taken  as  evidence  of  the  means  of  constriction  not  having 
been  applied  during  life.  What  we  are  entitled  to  say  from  observed 
facts  is,  that  ecchymosis  from  the  ligature  is  not  a  necessary  consequence 
of  constriction,  either  in  a  living  or  a  dead  child ;  although  we  might 
expect  that  there  would  be  few  cases  of  child  murder  in  which,  when 
strangulation  was  resorted  to,  there  would  not  be  some  ecchymosed 
mark  or  discoloration,  chiefly  on  the  presumption  that  great  and 
unnecessary  force  is  suddenly  applied.  Besides,  it  is  not  improbable 
that  a  slighter  force  would  cause  ecchymosis  on  the  skin  of  a  new-born 
infant  than  would  be  required  to  produce  an  effect  on  that  of  an  adult. 
When  there  is  no  mark  from  a  ligature,  an  attempt  may  be  made  to 
show  that  death  could  not  have  been  caused  by  strangulation,  as  in 
the  following  case 

(E.  v.  Hagg,  Carlisle  Sum.  Ass.,  1841.)  The  deceased  child  was  discovered 
with  a  tape  tied  tightly  round  its  neck.  It  was  full-grown  and  healthy,  and  had 
been  presumably  born  alive,  as  respiration  had  been  fully  established.  The  lungs 
filled  the  chest,  floated  on  water,  and  crepitated  when  pressed.  From  the  livid 
appearance  of  the  face  and  neck,  the  congested  state  of  the  brain,  an  effusion  of 
blood  on  the  surface,  and  the  ligature  round  the  neck,  the  witnesses  were  of 
opinion  that  the  child  had  died  from  strangulation.  One  witness  said  the  ligature 
had  produced  no  mark  of  discoloration  on  the  neck,  while  others  said  it  was 
perceptible.  The  mark  could  not  have  been  very  apparent,  or  there  would  have 
been  no  discrepancy  on  this  point.  It  was  urged  in  the  defence  that  the  child 
could  not  have  died  from  strangulation,  because  a  tape  tied  so  tightly  round  its 
neck  as  to  cause  death  in  this  manner  would  necessasily  leave  a  discoloration  of 
which  no  person  could  have  any  doubt.  The  prisoners  were  convicted. 

Was  the  Strangulation  caused  by  efforts  at  Self-Delivery  ? — Cases 
of  some  interest  in  which  effusions  of  blood  are  found  beneath  the 
muscles  of  the  neck  of  new-born  children  occur  occasionally.  Such 
an  appearance  might  induce  a  medical  witness  to  affirm  that  great 
violence  had  been  applied  to  the  neck  with  criminal  intention.  The 
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fact  is,  however,  that  may  be  often  owing  to  the  efforts  made  by  the 
woman  in  self -deli very. 

The  suggestion  in  the  defence  in  R.  v.  Morgan,  supra,  was  that  the 
woman  had  employed  the  ligature  for  the  purpose  of  assisting  her 
delivery.  Shee,  J.,  in  charging  the  jury,  said  they  “  must  be  satisfied 
that  the  child  had  died  from  strangulation,  that  the  prisoner  strangled 
it  intending  to  destroy  it,  and  that  the  child  lived  after  it  was  entirely 
detached  from  the  person  of  its  mother  except  by  the  umbilical  cord. 
There  is  no  doubt  the  child  had  died  from  strangulation,  and  that 
the  ligature  was  put  round  its  neck  by  the  prisoner.  If,  however,  she 
tied  it  to  assist  the  birth,  and  in  so  doing  unintentionally  destroyed 
the  life  of  the  child,  she  was  not  guilty  on  the  capital  charge  ;  but  if 
she  tied  it  with  the  intention  of  destroying  it,  or  if  she  tied  it  after  the 
child  was  fully  detached  (except  by  the  umbilical  cord)  with  that 
intention,  then  she  was  guilty  of  murder.” 

Lankester  speaks  of  a  case,  within  his  own  knowledge,  where  a  child  was  found 
strangled  with  a  stocking  tied  tightly  round  its  throat.  The  woman  who  was 
charged  with  the  murder  was  acquitted  on  the  ground  that  she  might  have  tied  the 
stocking  round  the  neck  of  the  child  in  order  to  assist  her  in  delivering  herself.  In 
another  case  {R.  v.  Baker,  C.  C.  C.,  August,  1866),  the  medical  man  who  exam¬ 
ined  the  dead  body  of  the  child  gave  the  following  account  of  the  appearances  : 
— The  tongue  was  swollen,  the  eyes  protruded,  and  a  tape  was  passed  three 
times  round  the  neck.  It  had  been  passed  once  round  and  double  knotted,  and  then 
passed  round  twice  and  again  double  knotted  on  the  left  side  of  the  neck.  On 
removing  the  ligature  there  was  a  deep  indentation  in  the  neck,  and  much  dis¬ 
coloration.  The  results  of  further  examination  convinced  him  the  child  had  been 
born  alive,  and  that  it  had  died  from  strangulation.  In  cross-examination  he 
said  he  could  not  say  whether  the  child  was  completely  separated  from  the 
mother  when  the  strangulation  took  place. 

Council  for  the  defence  then  asked  what  evidence  there  was  on 
which  the  jury  could  come  to  the  conclusion,  either  in  point  of  fact  or 
of  law,  that  a  murder  had  been  committed  at  all.  There  was  no  doubt, 
he  said,  the  child  had  died  of  strangulation  produced  by  the  ligature 
found  round  the  neck  ;  but  he  argued  that  the  strangulation  had  been 
caused  in  the  efforts  of  the  mother  to  deliver  herself  when  she  was  in 
all  the  agonies  and  throes  of  parturition,  the  ligature  having  been 
resorted  to  by  her  to  aid  the  delivery.  The  woman  was  acquitted. 

Juries  are  ready  to  act  upon  any  suggestions  to  account  for  marks 
of  violence  on  the  neck  of  a  new-born  child. 

InR.  v.  Ashton  (Lewes  Lent.  Ass.,  1858),  it  was  proved  by  the  medical  evidence 
that  the  child  was  found  dead  in  the  soil  of  a  privy,  with  a  piece  of  ribbon  tied 
tightly  round  the  neck,  the  mark  of  a  bruise  on  the  head,  two  deep  cuts  in  the 
throat,  and  about  seventeen  punctured  wounds  on  the  body,  of  which  one  had 
penetrated  the  heart.  The  medical  witness  stated  he  had  no  doubt  the  child  was 
born  alive,  and  that  these  injuries  were  the  cause  of  death.  The  defence  sug¬ 
gested  that  there  was  no  proof  of  existence  after  entire  birth  of  the  body,  and  the 
injuries  found  on  the  child  were  “  very  probably  the  result  of  accident  in  the 
course  of  self -delivery  by  an  unhappy  young  creature  like  the  prisoner.”  The 
jury  accepted  this  inconsistent  view  of  the  medical  facts,  and  acquitted  her. 
In  R.  v.  Parkinson  (Liverpool  Lent.  Ass.,  1859),  some  suspicious  marks  on  the 
neck  of  a  child  were  referred  to  the  accidental  tightening  of  the  string  of  a  cap. 
The  case  of  R.  v.  Money  (Norfolk  Sum.  Ass.,  1858),  and  R.  v.  Grady  (Liverpool 
M.J. — VOL.  II.  18 
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Lent  Ass.,  1858),  furnish  additional  illustrations  of  the  impunity  with  which 
new-born  children  may  be  destroyed  by  strangulation. 

In  such  cases  the  only  possible  chance  of  proving  that  the  ligature 
was  placed  round  the  neck  from  criminal  motives  lies  in  an  examina¬ 
tion  of  the  material,  the  position,  and  the  nature  and  number  of  the 
knots,  any  one  of  which  may  possibly  give  a  very  definite  and 
positive  piece  of  evidence,  but  it  must  be  confessed  that  the  chances 
that  any  of  them  will  do  so  are  very  slender.  To  take  an  extreme  sup¬ 
posititious  case  :  suppose  the  material  to  be  such  that  it  could  be 
proved  that  it  only  existed  in  a  distant  room  and  that  the  knots 
had  been  tied  with  great  care  under  the  chin  (points  very  strongly 
suggestive  of  murder),  would  any  medical  witness  care  to  swear  that 
it  was  impossible  for  the  mother  while  in  labour  to  have  walked  to  the 
distant  room  and  then  tied  the  ligature  round  the  presenting  head 
and  neck.  For  other  remarks  vide  Vol.  I.,  p.  678  et  seq.,  where  homi¬ 
cidal  strangulation  is  dealt  with. 

Accidental  Marks  resembling  those  of  Strangulation— On  the 

fore  part  of  the  neck  of  a  child  a  mark  or  depression  is  some¬ 
times  accidentally  produced  by  forcibly  bending  the  head  forwards 
on  the  chest,  especially  when  this  has  been  done  repeatedly  and 
recently  after  death,  while  the  body  is  warm.  It  may  occur,  also,  as 
an  accident  during  labour.  Such  a  mark  must  not  be  mistaken  for 
the  effect  of  homicidal  violence. 

Among  marks  simulating  violence,  which  are  sometimes  found  on 
the  necks  of  new-born  children,  Harvey  has  pointed  out  one  of  a 
singular  kind  : — 

He  was  present  at  a  delivery  in  which  a  child  was  expelled  rather  suddenly  ; 
and  after  making  two  or  three  convulsive  gasps,  it  died.  Whilst  endeavouring  to 
restore  animation,  he  observed  a  bright -red  mark  extending  completely  across 
the  upper  and  fore  part  of  the  neck,  from  one  angle  of  the  lower  jaw  to  the  other, 
as  though  it  had  been  produced  by  strangulation  with  a  cord,  except  that  the 
mark  was  not  continued  round  to  the  back  of  the  neck.  It  was  of  a  vivid  red 
colour,  and  not  like  a  bruise  or  ecchymosis  :  it  had  very  much  the  appearance 
of  a  recent  excoriation.  It  was  most  clearly  defined  in  front,  where  it  was  about 
a  quarter  of  an  inch  in  breadth,  and  it  became  diffused  at  the  sides.  The  face 
was  not  swollen,  and  there  was  no  fulness  of  the  veins  {Med.  Gaz.,  vol.  37,  p.  379). 

A  distinction  in  this  instance  might  have  been  based  upon  the 
colour  of  the  mark,  the  unabraded  state  of  the  cuticle,  and  the  absence 
of  congestion  of  the  face  and  venous  system.  Nevertheless,  the  case 
is  of  importance,  and  the  facts  should  be  borne  in  mind.  Another 
case,  which  was  the  subject  of  a  coroner’s  inquest,  was  published  in 
the  same  journal  (Vol.  37,  p.  530),  in  which  red  marks  on  each  side  of 
the  nose  of  a  new-born  child  were  mistaken  for  the  effects  of  violence 
applied  to  the  nostrils  during  a  supposed  attempt  at  suffocation. 
Rose  examined  them  closely,  and  considered  that  they  were  nsevi 
(mother’s  marks),  and  had  nothing  to  do  with  the  death  of  the  infant. 

Dr.  Taylor  summed  up  the  matter  of  strangulation  in  the  following 
paragraphs  : — - 
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1.  That  congestion  of  the  face  and  head  in  a  new-born  child  is  not 
a  proof  of  death  from  strangulation. 

2.  That  a  child  may  be  strangled  during  birth  by  the  accidental 
twisting  of  the  navel-string  round  its  neck. 

3.  That  the  navel-string,  like  any  other  ligature,  may  produce  a 
livid  or  ecchymosed  depression  on  the  neck. 

4.  The  marks  on  the  neck,  arising  from  accidental  causes,  may 
resemble  those  which  arise  from  strangulation. 

5.  That  the  local  effect  of  constriction  on  the  neck,  either  by  the 
navel-string  or  any  other  ligature,  is  the  same  if  the  child  be  living , 
whether  it  has  or  has  not  breathed. 

6.  That  the  effect  is  the  same  whether  the  child  has  been  partially 
or  entirely  born. 

7.  That  the  effect  of  a  ligature  on  the  neck  of  a  living  child  is  the 
same  whether  the  navel-string  has  or  has  not  been  severed. 

8.  That  a  new-born  child  may  die  from  strangulation,  without  this 
fact  being  necessarily  indicated  by  ecchymosis  on  the  neck.  This 
depends  on  the  nature  of  the  ligature,  and  the  amount  of  force  used. 

The  editor  would  add  one  further  paragraph — let  the  inspector 
remember  that  in  a  new-born  infant,  even  more  than  in  an  adult 
respiration  and  circulation  are  independent  one  of  the  other  ;  strangula¬ 
tion  or  suffocation  may  either  of  them  stop  either  or  both  functions 
of  the  body. 

3.  Cold  and  Exposure. 

A  new-born  child  may  be  easily  destroyed  by  simply  exposing  it 
uncovered,  or  but  slightly  covered,  to  a  cold  atmosphere.  In  a  case  of 
this  kind  there  may  be  no  marks  of  violence  on  the  body,  or  these  may 
be  slight  and  evidently  of  accidental  origin.  In  death  from  cold  the 
only  appearance  occasionally  met  with  has  been  congestion  of  the 
brain,  with  or  without  serous  effusion  in  the  ventricles.  (See  “  Cold,” 
Vol.  I.,  p.  574  et  seq.)  The  evidence  in  these  cases  must  be  purely 
circumstantial.  The  medical  witness  may  have  to  consider  how  far  the 
situation  in  which  the  body  was  found,  the  kind  of  exposure,  and  the 
temperature  of  the  air,  would  suffice  to  account  for  death  from  the 
alleged  cause.  There  is  no  doubt  that  a  new-born  child  is  easily 
affected  by  a  low  temperature,  and  that  warm  clothing  is  required  for 
the  preservation  of  its  life.  An  inspection  of  the  body  should  never 
be  omitted  on  these  occasions,  because  it  might  turn  out  that  there 
was  some  cause  of  natural  death  which  would  at  once  do  away  with 
the  charge  of  murder.  Admitting  that  the  child  died  from  cold,  it 
becomes  necessary  to  inquire  whether  the  prisoner  exposed  it  with  a 
malicious  intention  that  it  should  thus  perish.  Unless  wilful  malice 
be  made  out,  the  accused  cannot  be  convicted  of  murder.  In  the 
absence  of  proof  of  any  wilful  intention  to  destroy  the  child,  there  may 
have  been,  however,  such  a  degree  of  culpable  negligence  or  reckless 
indifference  on  the  part  of  the  woman  as  to  justify  a  conviction  for 
manslaughter.  In  general,  women  recently  delivered  do  not  expose 
their  children  for  the  purpose  of  destroying  them,  but  for  the  purpose 


276 


DEATH  AT  BIRTH— CRIMINAL 


of  abandoning  them  ;  hence  it  is  rare  to  hear  of  convictions  for  child 
murder  where  cold  was  the  cause  of  death,  although  some  medical 
jurists  have  called  this  infanticide  by  omission. 

A  case  of  infanticide,  as  a  result  of  exposure  to  cold,  with  an 
account  of  the  appearances  in  the  body,  is  reported  by  Otto  (Horn’s 
Vierteljahrsschr.,  1866,  2,  p.  148). 

4.  Starvation. 

A  new-born  child  kept  long  without  food  will  die,  and  no  evidence  of 
the  fact  may  be  derivable  from  an  examination  of  the  body.  There 
may  be  no  marks  of  violence  externally,  nor  any  pathological  changes 
internally,  to  account  for  death.  This  is  a  rare  form  of  murder, 
except  as  it  may  be  accidentally  combined  with  exposure  to  cold.  In 
order  to  convict  the  mother,  it  is  necessary  to  show  that  the  child  was 
wilfully  kept  without  food,  with  the  criminal  design  of  destroying  it. 
Mere  neglect  or  imprudence  will  not  make  the  case  infanticide,  although 
it  may  be  such  as  to  justify  a  charge  of  manslaughter.  The  only 
appearance  likely  to  be  found  on  examination  of  the  body  would  be 
complete  emptiness  of  the  alimentary  canal.  Without  corroborative 
circumstantial  evidence,  this  would  not  suffice  to  establish  the  cause 
of  death  :  a  medical  witness  could  only  form  a  probable  conjecture 
on  the  point.  In  a  suspected  case  of  this  kind,  the  contents  of  the 
stomach  should  be  tested  for  farinaceous  and  other  kinds  of  foods 
[vide  “  Live  Birth,”  ante). 

5.  Intentional  Immaturity. 

From  the  case  of  B.  v.  West  (Nottingham  Lent  Ass.,  1848),  it 
would  appear  that  if  by  the  perpetration  of  abortion,  or  the  criminal 
inducement  of  premature  labour,  a  child  be  born  living  at  so  early  a 
period  of  uterine  life  that  it  dies  merely  from  immaturity,  the  person 
causing  the  abortion,  or  leading  to  the  premature  birth,  may  be  tried 
on  a  charge  of  murder.  A  midwife  was  alleged  to  have  perpetrated 
abortion  on  a  female  who  was  between  the  fifth  and  sixth  months  of 
pregnancy.  The  child  was  born  living,  but  died  five  hours  after  its 
birth.  There  was  no  violence  offered  to  it ;  and  its  death  appeared 
to  be  due  entirely  to  its  immaturity.  The  prisoner  was  acquitted, 
apparently  on  the  ground  that  abortion  might  have  arisen  from  other 
causes. 


6.  Violence  by  Wounds  (External  and  Internal). 

So  long  as  breathing  is  taken  to  be  the  main  token  of  life  at  birth, 
so  long  will  violence  inflicted  upon  a  child  at  birth  remain  practically 
unpunished  ;  but  once  it  is  admitted  that  circulation  is  as  good  a  test, 
or  perhaps  better,  of  life,  we  are  enabled  to  judge  and  decide  decisively 
that  violence  was  inflicted  upon  the  child  during  life,  though  not 
“  after  birth.” 

The  characters  which  have  been  already  described  in  Vol.  I.,  p. 
417  et  seq.,  as  peculiar  to  wounds,  contusions,  and  fractures  inflicted 
during  life,  may  be  met  with  in  a  child  whether  it  has  breathed  or 
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died  without  breathing.  So,  again,  these  characters  are  open  to  the 
exceptions  there  pointed  out ;  for  they  will  be  equally  present,  sup¬ 
posing  the  wounds  to  have  been  inflicted  immediately  after  the  cessation 
of  respiration  or  circulation  in  the  child,  or  after  the  cessation  of  circu¬ 
lation  only,  if  the  act  of  breathing  has  not  been  performed. 

In  general,  when  children  are  murdered,  the  amount  of  violence 
inflicted  is  considerably  greater  than  that  which  is  required  to  destroy 
them  ;  whereby  satisfactory  proofs  of  the  crime  are  occasionally 
obtained. 

The  questions  that  the  medical  jurist  will  have  to  answer  in  such 
cases  are — 

1 .  Were  the  wounds  inflicted  before  or  after  birth  ? 

2.  Were  the  wounds  inflicted  before  or  after  death  ? 

3.  If  before,  did  they  cause  death  ? 

4.  Were  they  accidental  or  homicidal  ? 

1.  Were  they  Inflicted  Before  or  After  Birth  ?— In  most  cases  it  will 
be  utterly  impossible  for  a  medical  witness  to  return  any  answer  to  a 
question  put  in  this  form.  All  that  medical  evidence  can  pretend  to 
show  is,  whether  a  child  was  living  or  not  when  the  wounds  were 
produced  ;  for,  whether  the  whole  of  its  body  was  or  was  not  in  the 
world  at  this  time,  they  will  possess  precisely  the  same  characters. 
In  a  few  cases  only,  a  conjectural  opinion  may  be  formed  from  the 
nature,  extent,  and  situation  of  these  injuries. 

This  question  of  before  or  after  birth  is  really  the  whole  crux  of 
infanticide,  and  it  may  be  stated  once  more  that  until  the  law  is 
brought  into  line  with  the  medical  evidence  of  life  before,  at,  or  about 
birth,  so  long  will  verdicts  of  not  guilty  continue  to  be  given. 

These  remarks  refer,  of  course,  to  “  wounds  ”  in  the  more  ordinary 
sense  of  that  term,  but  there  are  a  fair  number  of  what  may  be  termed 
injuries  in  the  wider  sense  that  are  commonly  recognised,  or  recognis¬ 
able  by  a  little  consideration,  as  ante-natal. 

A  practitioner  must  remember  that  if,  while  in  an  advanced  state 
of  pregnancy,  a  female  should  accidentally  fall  the  child  may  sustain 
an  injury  by  a  blow  through  the  abdominal  walls,  and  the  fact  is  of 
sufficient  importance  to  merit  attention,  as  the  following  case  will 
show  : — 

A  pregnant  woman,  within  five  days  of  the  ordinary  term  of  gestation,  fell 
while  running,  so  that  her  abdomen  struck  against  an  angular  stone.  There 
was  an  immediate  loss  of  blood,  and  the  movements  of  the  child  ceased.  Par¬ 
turition  came  on  four  days  after  the  accident.  Stanelli  found  the  head  of  the 
child  much  enlarged,  and  in  a  putrid  state.  The  woman  died  in  an  hour.  On 
examining  the  child,  the  skull  was  found  almost  crushed,  the  parietal  having 
become  separated  from  the  temporal  bones  as  if  by  external  violence.  The 
marks  of  injury  were  entirely  confined  to  the  head  ( Gaz .  des  Hop.,  November 
7th,  1846,  p.  523). 

In  injuries  of  this  kind  resulting  from  falls  it  is  probable  that  the 
child  will  be  born  dead  ;  there  may  also  be  marks  of  violence  on  the 
abdomen  of  the  woman.  Many  observers  have  described  cases  in 
which  the  limbs  of  the  foetus  in  utero  have  become  deeply  indented  or 
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spontaneously  amputated  by  the  twisting  of  the  umbilical  cord  around 
them  (vide  ante,  p.  248),  which  is  now  commonly  regarded  as  the  cause 
of  ante-natal  amputations.  A  friend  of  the  editor’s  was  thus  born  with 
one  arm  amputated  at  the  elbow.  It  is  not  possible,  however,  that 
these  or  other  accidental  injuries  before  birth  could  ever  be  taken  for 
violence  inflicted  on  the  body  of  a  child  after  its  birth.  A  remarkable 
case  of  this  kind  was  communicated  to  the  Med ,  Times  and  Gaz.,  1853, 
2,  p.  604,  in  which  a  child  was  born  without  limbs. 

Children  are  sometimes  accidentally  destroyed  in  the  act  of  birth 
by  the  neck  being  forcibly  twisted,  whereby  a  displacement  of  the 
cervical  vertebrae,  with  injury  to  the  spinal  marrow,  may  occur  and 
destroy  life.  Such  injuries  are  immediately  discovered  by  an  examina¬ 
tion  of  the  body.  It  should  be  remembered  that  the  neck  of  a  child 
is  very  short,  and  that  it  possesses  considerable  mobility. 

Non-professional  persons  may,  when  a  woman  has  been  secretly 
delivered,  ascribe  the  tumours  known  as  Caput  succedaneum  and 
Cephalhsematoma  to  violence,  whereas  they  really  are  produced  by 
natural  causes.  The  swelling  is  generally  situated  on  one  of  the 
parietal  bones,  its  situation  depending  on  that  part  of  the  body  which 
presents  during  delivery.  After  the  discharge  of  the  waters,  the 
scalp  is  firmly  compressed  by  the  mouth  of  the  womb,  and  subse¬ 
quently  by  the  os  externum .  This  pressure  interferes  with  the  circula¬ 
tion  through  the  skin,  and  causes  the  compressed  portion  of  the  scalp  to 
swell.  In  the  simplest  form  of  this  tumour  serum  only  is  found  in  the 
swollen  part ;  occasionally  this  is  mixed  with  blood,  and  there  are 
small  ecchymoses  beneath  or  in  the  scalp  and  pericranium,  or  even 
within  the  skull,  but  there  is  generally  no  injury  to  the  bones,  nor  is 
there  any  laceration  of  the  skin  externally.  In  other  cases  blood  in 
some  quantity  is  found  effused  in  the  tumour  either  under  the  scalp, 
the  membrane  covering  the  skull  (pericranium),  or  within  the  skull 
itself. 

Violence  from  blows  or  falls  which  would  produce  bloody  effusions 
beneath  the  scalp,  or  within  the  skull,  would  in  general  be  indicated 
by  injury  to  the  skin  or  by  fracture  of  the  bones.  At  the  same  time, 
the  following  case  shows  that  caution  is  required  in  forming  an  opinion. 

A  child  died  twenty-three  days  after  birth.  The  tumour  (cephalhaema- 
toma)  was  about  the  size  of  a  walnut  originally,  but  it  had  extended  so  as  nearly  to 
cover  the  right  parietal  bone.  On  dissection  it  was  found  to  be  filled  with 
coagulated  blood,  beneath  which  was  a  layer  of  dense  fibrinous  matter.  The 
right  parietal  bone  presented  a  fissure  with  clean  edges  running  from  the  coronal 
suture  obliquely  backwards  and  upwards.  On  the  inner  surface  of  the  bone 
was  an  effusion  of  blood  between  the  cranium  and  dura  mater  more  than  half  an 
inch  in  thickness,  and  occupying  the  whole  of  the  hollow  of  the  parietal  bone. 
There  was  no  reason  to  doubt  that  the  fracture  and  effusion  were  the  results  of 
compression  during  delivery  ;  they  had  not  been  occasioned  by  external  violence 
(“Trans,  of  Med.-Chir.  Soc.,”  vol.  28). 

Vide  also  cephalhematoma  in  works  on  the  surgical  diseases  of 
children  or  textbooks  of  midwifery. 

Of  course  if  a  fracture  is  present  (vide  below)  such  a  hemorrhage 
is  to  be  expected,  but  quite  apart  from  this  a  meningeal  or  even  an 
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•  intra-cerebral  haemorrhage  is  a  well-recognised  consequence  of  difficult 
labour,  and  a  well-recognised  cause  of  many  infantile  palsies  ( vide 
Keating’s  “  Cyclopaedia  of  Children’s  Diseases,”  or  other  work  on 
children).  When  such  is  found,  then,  in  a  dead  child  it  must  not  be 
hastily  assumed  that  it  necessarily  indicates  violence  ;  all  other  factors 
must  be  taken  into  consideration — length  of  labour,  other  marks 
suggestive  of  violence,  etc. 

2.  Were  they  Inflicted  Before  or  After  Death  ? — Although  marks  of 
violence  may  establish  that  a  child  was  either  living  or  but  recently 
dead  at  the  time  they  were  inflicted,  they  can  never  show  that  it  was 
born  alive.  Injuries  met  with  on  the  bodies  of  children  alleged  to 
have  been  born  dead  ought,  however,  to  be  of  such  a  nature  as  to  be 
readily  explicable  on  the  supposition  of  their  having  arisen,  from 
accident.  If,  from  their  nature,  extent,  or  situation,  they  are  such 
as  to  evince  a  wilful  design  to  injure,  it  is  a  fair  ground  for  a  jury, 
and  not  for  a  medical  witness,  to  inquire  why  these  extensive  wounds, 
or  other  marks  of  violence,  were  inflicted  on  a  child,  if,  as  it  is  alleged, 
it  was  really  born  dead.  •  It  must  be  confessed  that  in  such  a  case 
there  would  be  a  strong  moral  presumption  of  murder,  although 
medical  proof  of  life  or  of  live  birth  might  totally  fail. 

As  a  summary  of  these  remarks,  it  may  be  observed  that,  although 
physiologically  a  child  may  live  for  a  certain  period  after  its  birth 
without  breathing,  and  legally  its  destruction  during  this  period  would 
amount  to  murder,  yet  there  are  at  present  no  satisfactory  medical 
data  to  enable  a  witness  to  express  a  positive  opinion  on  this  point. 
If  other  evidence  were  adduced  of  a  child  having  lived  and  been 
destroyed  under  these  circumstances, — as  where,  for  example,  a 
woman  causes  herself  to  be  delivered  in  a  bath  of  water,  or  an  accom¬ 
plice  covers  the  mouth  of  an  infant  in  the  act  of  birth,  or  immediately 
after  it  is  born,- — a  medical  witness  would  be  justified  in  asserting 
that  the  absence  of  the  signs  of  respiration  in  the  lungs  was  no  proof 
that  the  child  had  been  born  dead.  Indeed,  it  is  apparent  that  the 
process  could  not  be  established,  owing  to  the  criminal  means  actually 
employed  to  prevent  it.  In  general,  those  cases  in  which  questions 
relative  to  life  before  respiration  might  arise  are  stopped  in  the  cor¬ 
oner’s  court, — the  usual  practice  being,  when  the  signs  of  respiration 
are  absent  or  imperfect,  to  pronounce  that  the  child  was  born  dead. 
If  the  lungs  sank  in  water,  the  presence  of  marks  of  violence  on  the 
body  would  be  considered  as  furnishing  no  evidence  ;  for  the  sinking 
of  the  lungs  would  be  taken  as  positive  evidence  of  stillbirth,  an 
incorrect  inference  ( vide  p.  194  et  seq.,  the  hydrostatic  test). 

The  following  case  was  the  subject  of  a  criminal  charge  at  Havre  : 

A  woman  was  delivered  of  twins.  As  soon  as  the  first  child  was  born,  but 
not  before  it  had  breathed,  she  killed  it  by  fracturing  its  skull  with  a  wooden  shoe. 
In  a  few  minutes  afterwards  the  second  child  was  born  ;  but  scarcely  had  its  head 
presented  when  she  seized  it  and  fractured  its  skull  in  a  similar  manner.  This 
double  crime  was  soon  discovered.  On  an  examination  of  the  bodies  of  both 
children,  the  same  degree  of  violence  was  found,  presenting  in  each  case  precisely 
similar  characters.  There  can  be  no  doubt,  from  the  appearance  of  the  injuries, 
that  they  must  have  been  inflicted  on  both  children  at  a  time  when  the  circula- 
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tion  was  going  on.  In  one  child,  however,  it  was  proved  that  respiration  had  ' 
taken  place  ;  in  the  other  that  it  had  not.  In  the  latter  case  many  practitioners 
would  at  once  have  affirmed  that  the  child  had  not  lived,  because  there  was  no 
proof  that  it  had  respired  ;  and  they  would  have  proceeded  to  draw  the  inference 
that  this  could  not  have  been  a  case  of  infanticide.  Bellot,  however,  stated  that, 
although  the  child  had  not  breathed,  he  had  no  doubt  it  had  been  born  alive, 
and  that  it  would  have  lived  to  breathe  but  for  the  violence  inflicted. 

Apart  from  this  ever-recurring  quibble  about  breathing,  it  is  as 
easy  (or  difficult)  in  a  child  as  in  an  adult  to  say  whether  an  injury 
was  inflicted  before  or  after  death,  and  the  question  is  decided  on 
precisely  similar  lines  ( vide  Vol.  I.,  pp.  417  and  665  et  seq.). 

3.  If  before  Death,  were  they  the  Cause  of  Death  ? — This  point 
must  be  considered  on  precisely  the  same  lines  as  in  the  case  of  wounds 
found  on  an  adult  (Vol.  I.,  p.  373  et  seq.),  but  it  must  be  remembered 
in  drawing  final  conclusions  that  a  frail  infant  may  succumb  to  injuries 
which  are  comparatively  slight.  New-born  children  bear  a  loss  of 
blood  very  badly. 

A  case  of  infanticide  was  tried  ( R .  v.  Wood,  Buckingham  Sum.  Ass.,  1840)  in 
which  the  main  question  was,  whether  five  severe  wounds  found  on  the  head  of  a 
child  were  inflicted  before  or  after  death,  and  accidentally  or  criminally.  The 
mother  confessed  that  the  child  was  bom  alive  and  had  cried,  but  that  it  had 
died  in  five  minutes  after  its  birth.  Its  body  was  buried,  and  it  was  assumed 
that  the  wounds  might  have  been  accidentally  inflicted  after  death  with  a  spade 
which  had  been  used  for  the  burial. 

The  medical  witness  attributed  death  to  the  wounds,  which,  in  his 
opinion,  could  not  have  been  accidentally  produced  ;  but  he  admitted, 
in  cross-examination,  that  the  wounds  would  have  presented  the  same 
appearances  had  they  been  inflicted  immediately  after  death.  Answers 
to  questions  of  this  kind  can  of  course  be  given  only  in  those  cases  in 
which  the  body  had  been  examined  soon  after  the  infliction  of  the 
wounds.  It  would  be  extremely  hazardous  to  pronounce  an  opinion 
when  the  child  has  been  long  dead. 

4.  Were  they  the  result  of  Labour,  were  they  Accidental,  or  Homi¬ 
cidal  ? — It  is  quite  obvious  that  the  answer  to  this  question  must 
depend  upon  (1)  the  nature,  (2)  the  situation  of  the  injuries.  To 
exhaust  the  possibilities  in  either  direction  would  require  a  complete 
monograph  with  very  numerous  illustrative  cases,  for  in  each  case  it 
is  most  requisite  that  in  both  respects  the  tale  of  the  defendant  be 
compared  point  for  point  with  the  details  of  the  wounds,  and  each  of 
these  may  vary  indefinitely  in  details.  The  subject  must,  however, 
be  looked  at  from  its  most  salient  points  of  view,  and  a  few  generalisa¬ 
tions  made. 

(1)  Evidence  from  the  Nature  of  the  Wound. — It  is  abundantly 
clear  that  nothing  in  the  shape  of  a  punctured  wound,  of  a  clean 
incised  wound,  of  a  burn,  etc.,  could  occur  as  the  result  of  a  natural 
labour,  and  if  such  are  found  they  were  certainly  inflicted  by  someone, 
somehow,  at  some  time  during  or  after  birth.  It  is  possible  to  imagine 
that  occasionally  uterine  force  in  a  misplaced  child  could  produce 
dislocation  of  a  joint  or  even  fracture  of  a  limb,  and  it  is  well  known 
and  admitted  that  a  caput  succedaneum  and  cephalhsematoma  are 
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commonly  produced  by  protracted  labour,  and  that  fractures  of  the 
skull  [vide  below)  are  now  and  again  thus  produced.  It  must  be 
noted  that  we  are  here  speaking  of  actual  wounds,  not  of  causes 
of  death  in  protracted  delivery  (vide  p.  242). 

Incised  Wounds  found  on  the  body  of  a  new-born  child  may  be 
referred  to  the  use  of  a  knife  or  scissors  in  attempting  to  sever 
the  navel-string  ;  and  they  may  therefore  be  due  to  accident. 
This  point  should  not  be  forgotten,  for  a  wound  even  of  a  severe  kind 
might  be  thus  accidentally  inflicted.  In  such  cases  we  should  always 
expect  to  find  the  navel-string  cut,  and  not  lacerated.  The  end  of  it 
should,  for  the  purpose  of  examination  into  this  point,  be  stretched 
out  on  a  piece  of  white  card. 

In  the  case  of  R.  v.  Wales  (C.  C.  C.,  September,  1839),  it  was  proved  that 
there  was  a  wound  on  the  right  side  of  the  neck  of  the  child,  not  involving 
any  important  blood-vessels,  although  it  had  caused  death.  The  medical 
witness  allowed  that  it  might  have  been  accidentally  inflicted  in  the  manner 
suggested,  and  the  prisoner  was  acquitted. 

As  this  question  may  be  unexpectedly  put  at  a  trial,  a  witness 
should  prepare  himself  for  it  by  a  careful  examination  of  the  wound 
and  of  the  navel-string.  This  will  in  general  suffice  to  show  whether 
an  incised  wound  has  been  produced  accidentally  in  the  manner 
alleged,  or  by  criminal  design. 

It  is,  of  course,  immaterial  to  inquire,  and  quite  impossible  to 
determine,  whether  such  wounds  have  been  inflicted  while  the  child 
was  being  born,  but  if  such  is  alleged  they  must  be  situated  about  the 
presenting  part,  head  or  buttocks  commonly  ( vide  below). 

In  the  following  case  there  could  be  no  doubt  from  the  nature  of 
the  wound  that  it  had  been  inflicted  with  homicidal  intent. 

(R.  v.  Hacking ,  Lancaster  Lent.  Ass.,  1846.)  A.  female  who  had  attempted 
to  conceal  her  pregnancy  was  charged  with  the  murder  of  her  infant  child.  It 
was  ascertained  that  she  had  been  delivered  of  a  child,  and  the  medical  evidence 
was  to  the  effect  that  its  throat  had  been  cut  with  some  thin-bladed  sharp 
instrument — a  portion  of  the  gullet  and  windpipe  having  been  cut  away.  The 
prisoner  stated  that  the  child  was  born  dead,  and  confessed  that  she  had,  as  she 
believed,  cut  its  throat  with  a  penknife,  which  she  had  afterwards  wiped  and  put 
away.  The  weapon  was  found  in  her  pocket.  The  medical  witness  deposed 
that  the  child  had  certainly  breathed ,  and  he  was  inclined  to  think  that  it  had 
been  born  alive.  He  admitted  that  a  child  might  breathe  when  partially  born, 
and  die  before  it  was  wholly  born  ;  also  that  the  appearance  of  the  wound, 
whether  inflicted  before  or  immediately  after  death,  would  be  similar  ;  and  it  was 
impossible,  from  the  examination,  to  say  whether  the  child  had  been  partially 
or  wholly  born  at  the  time  of  its  infliction.  The  prisoner  contended  that  no 
evidence  had  been  adduced  which  could  satisfy  the  jury  that  the  child  had  been 
fully  born  alive — a  circumstance  without  which  the  charge  must  fall  to  the 
ground.  The  jury  acquitted  the  prisoner  (Med.  Gaz.,  vol.  37,  p.  382). 

In  examining  this  case,  it  may  be  observed  that  such  a  wound 
with  a  penknife  was  hardly  likely  to  be  inflicted  on  the  child  by  any 
accident,  or  for  the  purpose  of  aiding  delivery.  As  the  child  had 
breathed,  it  is  absurd  to  suppose  that  the  woman  waited  until  it  had 
died  from  some  other  cause,  of  which  there  was  no  appearance  ;  and 
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that  after  death,  without  any  conceivable  motive,  she  had  cut  out  a 
portion  of  its  throat.  So  far  as  the  report  goes,  the  acquittal  appears 
to  have  depended  on  the  assumption  that  the  child  was  destroyed 
before  it  was  wholly  born  ;  and  although  it  had  breathed,  there  was 
a  want  of  evidence  to  show  that  this  breathing  had  continued  after 
its  body  was  entirely  in  the  world. 

Small  punctured  wounds  of  vital  organs,  brain,  cord,  heart,  etc., 
should  be  most  especially  looked  for  by  a  most  thorough  autopsy. 

The  spinal  marrow  is  said  to  have  been  wounded  by  needles  or 
stilettoes  introduced  between  the  vertebrse,  the  skin  having  been 
drawn  down  before  the  wound  was  inflicted,  in  order  to  give  to  it  a 
valvular  character,  and  to  render  it  seemingly  superficial.  The  brain 
is  also  said  to  have  been  wounded,  by  similar  weapons,  through  the 
nose  or  the  thinner  parts  of  the  skull  (the  fontanelles). 

Fractures  of  the  Skull. — These  may  arise  from  uterine  action, 
accident  by  fall,  or  criminal  violence,  and  may  be  equally  met  with  in 
violence  to  the  living  or  recently  dead  body.  On  this  question,  as 
well  as  on  accidental  fractures  of  the  skull  during  delivery,  see  any 
modern  works  on  obstetrics. 

Although  it  has  been  a  matter  of  frequent  observation  that  great 
violence  may  be  done  to  the  head  of  a  child  during  parturition  without 
necessarily  giving  rise  to  fracture,  yet  it  is  placed  beyond  all  doubt 
that  such  an  injury  may  occur  by  the  expulsive  efforts  of  the  womb 
forcing  the  head  of  a  child  against  the  bones  of  the  pelvis.  Even  the 
violent  compression  which  the  head  sometimes  experiences  in  passing 
the  mouth  of  the  uterus  may  suffice  for  the  production  of  fracture. 

These  accidental  fractures  are  generally  slight :  they  commonly 
amount  merely  to  fissures  in  the  bones,  beginning  at  the  sutures,  and 
extending  downwards  for  about  an  inch  or  less  into  the  body  of  the 
bone.  The  frontal  and  parietal  bones  are  the  only  bones  likely  to  be 
fissured  or  fractured  during  the  act  of  parturition.  In  the  greater 
number  of  cases  reported,  the  parietal  bones  only  have  presented 
marks  of  fracture. 

In  one  instance  a  woman  was  delivered  after  a  labour  of  twenty-seven  hours. 
While  the  head  of  the  child  was  at  the  outlet,  the  uterine  contractions  ceased  for 
an  hour  ;  the  child  was  then  suddenly  expelled,  and  Schworer  received  it  in  his 
hand,  so  that  its  body  did  not  come  in  contact  with  anything  that  could  produce 
physical  injury.  The  child  did  not  breathe  when  born,  but  it  showed  evident 
signs  of  life.  The  pulsations  of  the  heart  and  umbilical  cord  were  distinctly 
perceived  ;  these  gradually  ceased,  and  no  effort  could  restore  the  child  or  bring 
about  respiration. 

The  most  important  fact  connected  with  the  body  was  the  condition  of  the 
head.  There  was  a  considerable  swelling  of  the* skin  at  the  top  of  the  head, 
chiefly  over  the  right  parietal  bone,  and  beneath  this  a  quantity  of  dark-coloured 
blood  was  effused.  Two  fissures  or  slight  fractures  were  perceived  in  this  bone — * 
one  passing  from  the  sagittal  suture  towards  the  centre  of  the  bone,  about  half 
an  inch  in  length  ;  and  a  second,  about  an  inch  long  passing  from  the  lambdoidal 
suture  at  the  back  part  of  the  parietal  bone,  also  towards  the  centre.  There  was 
no  doubt  that  these  fissures  or  fractures  in  the  bone,  with  the  effusion  of  blood 
beneath,  were  produced  by  the  action  of  the  uterus  alone  during  delivery. 

From  these  appearances,  and  in  an  absence  of  all  knowledge  of  the  facts, 
the  following  conclusions  would  have  been  drawn  : — 1st,  that  this  child  was 
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born  capable  of  living,  and  probably  lived  after  its  birth  ;  and  2nd,  that  it  had 
died  a  violent  death  from  injuries  inflicted  on  the  head.  A  woman  delivered 
of  an  illegitimate  child  in  secret  might,  although  innocent,  have  thus  been  com¬ 
promised  in  a  charge  of  murder.  As  the  lungs  sank  in  water,  entire  and  divided, 
it  is  highly  probable  that  the  case  would  have  been  stopped  by  a  coroner’s  jury, 
on  medical  evidence  that  the  child  was  stillborn.  Supposing,  however,  that 
further  proceedings  had  been  taken,  the  amount  of  violence  to  the  head  was 
too  slight  to  justify  a  medical  opinion  that  it  absolutely  indicated  an  act 
of  murder.  The  bones  were  merely  fissured,  not  dashed  in  nor  displaced,  and 
the  brain  was  uninjured  ;  the  fissures  were  slight,  and  the  amount  of  blood 
effused  was  very  small  for  an  act  of  homicidal  violence  involving  the  skull  : 
medical  men  must  be  prepared  to  make  full  allowance  for  the  accidental  occur¬ 
rence  of  such  injuries  as  these  during  labour. 

Wharrie  has  published  a  case  in  which  it  is  probable  that  a  fracture 
of  the  head  of  a  child  was  produced  by  the  expulsive  action  of  the 
uterus. 

The  body  had  been  found  secretly  buried  ;  it  was  fully  developed,  but  the 
child  had  evidently  not  breathed.  The  navel-string  had  been  cut  and  tied  ; 
but  six  inches  of  it  still  remained  attached  to  the  body.  On  the  left  side  of  the 
cranium,  near  the  summit,  there  was  a  small  effusion  of  blood  ;  and  on  removing 
this,  a  fissure  half  an  inch  in  length  was  found  in  the  edge  of  the  left  parietal 
bone,  close  to  the  line  of  the  sagittal  suture,  and  near  the  posterior  fontanelle.  On 
shaving  off  the  hair  there  was  no  discoloration,  nor  any  mark  on  the  skin  indica¬ 
tive  of  a  blow.  There  was  no  evidence  to  show  that  any  violence  had  been  used 
to  the  child  at  its  birth,  and  from  the  description  of  the  fissure  it  was  a  fair 
presumption  that  it  had  arisen  from  the  muscular  contractions  of  the  uterus 
during  delivery  (Cormack’s  Month.  Jour.,  November,  1845,  p.  847). 

The  possible  occurrence  of  an  accidental  injury  of  this  kind  has 
been  strained,  in  several  cases  of  child  murder,  to  explain  the  origin 
of  fractures  which,  however,  could  not  be  fairly  assigned  to  such 
cause. 

A  case  was  tried  at  Glasgow  in  April,  1852  (R.  v.  Irwin),  in  which  there 
was  no  doubt,  from  the  state  of  the  lungs,  that  the  child  had  fully  breathed,  and 
there  was  violence  to  the  head  which  satisfactorily  accounted  for  its  death.  The 
whole  extent  of  the  right  side  of  the  head  was  deeply  bruised,  and  there  was  a 
large  quantity  of  coagulated  blood  lying  beneath  the  bruise.  In  the  centre  of 
the  right  parietal  bone  there  was  a  fracture  extending  across  the  vertex  for  fully 
four  inches,  and  involving  a  part  of  the  parietal  bone  on  the  opposite  side  ;  it 
was  in  a  continuous  even  line,  not  radiated  and  not  depressed.  The  peri¬ 
cranium,  bones,  and  soft  parts  in  the  track  of  the  fracture  were  deeply  ecchy- 
mosed,  while  on  the  surface  of  the  brain,  particularly  on  the  right  side,  there  was 
a  copious  effusion  of  clotted  blood.  It  was  impossible  to  refer  severe  injuries  of 
this  kind  to  the  action  of  the  uterus  in  delivery,  or  to  violence  applied  after 
death.  The  prisoner  alleged  that  the  child  was  stillborn  (see  Edin.  Month. 
Jour.,  June,  1825).  In  the  case  of  R.  v.  Mussett  (Bury  Lent  Ass.,  1856)  the  head 
of  a  child  was  almost  flattened  from  the  violence  sustained.  It  was  clear  that  no 
fall  or  other  accident  could  explain  this  condition.  Some  fresh  blood  and  a  single 
hair  were  found  on  a  shelf  in  the  cellar,  for  which  the  prisoner  accounted  by 
stating  that  she  had  there  killed  a  rabbit.  A  microscopical  examination,  how¬ 
ever,  showed  that  it  was  human  hair,  and  not  the  hair  of  a  rabbit.  The  medical 
evidence  established  from  the  state  of  the  lungs  that  the  child  had  breathed, 
and  that  it  had  had  an  independent  existence.  The  prisoner  was  convicted. 

The  reader  will  find  an  elaborate  medico-legal  paper  on  fractures 
of  the  skull  in  new-born  children,  by  Casper,  in  his  Vierteljahrsschr . 
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(1863,  1,  p.  1),  and  by  Wiebecke,  in  the  same  journal  (1871,  1,  p. 
86). 

The  following  case  of  spontaneous  fracture  of  the  left  parietal  bone 
occurred  to  Gotz  during  a  natural  but  tedious  labour,  in  which  the 
head  of  a  child  was  five  hours  in  the  pelvic  cavity,  although  the  pelvis 
was  well  formed. 

There  were  three  fissures  in  the  bones— one  running  into  the  sagittal  suture, 
one  to  the  inner  inferior  angle,  and  the  other  to  the  middle  of  the  anterior  edge 
of  the  bone.  The  child  was  stillborn.  Much  blood  was  effused  beneath  the 
scalp,  but  none  under  the  skull  {Med.  Gaz.,  vol.  39,  p.  288). 

In  respect  to  these  accidental  fractures  and  effusions  of  blood  from 
uterine  action  it  may  be  remarked  that  they  are  in  general  recognised 
by  their  very  slight  extent.  In  cases  of  murder  by  violence  to  the  head, 
the  injuries  are  commonly  much  more  severe  ;  the  bones  are  driven  in, 
the  brain  protrudes,  and  the  scalp  is  extensively  lacerated.  Such 
severe  injuries  as  these  cannot  arise  accidentally  from  the  action  of  the 
uterus  during  parturition. 

A  case  occurred  in  which,  in  addition  to  severe  injuries  to  the  brain,  coal-dust 
and  minute  pebbles  were  found  driven  into  the  skin  of  the  head  by  the  body 
being  thrown  from  a  height  ( Edin .  Med.  Jour.,  December,  1855,  p.  492). 

In  these  cases,  however,  it  may  be  fairly  urged  that  the  woman 
was  unexpectedly  seized  with  labour,  that  the  child  was  expelled 
suddenly  by  the  violent  contractions  of  the  uterus,  and  that  the 
injuries  might  have  arisen  from  its  head  coming  in  contact  with  some 
hard  surface — as  a  floor  or  pavement.  A  woman  may  be  thus  suddenly 
and  unexpectedly  delivered  while  in  the  erect  posture,  although  this 
is  not  common  among  primiparous  women,  and  several  injuries 
may  be  thus  accidentally  produced  on  the  head  of  a  child. 

A  case  of  sudden  delivery  in  the  erect  posture  in  a  primiparous 
woman,  without  injury  to  the  child,  is  reported  by  Ryan  {Lancet, 
June  21st,  1845,  p.  707).  The  umbilical  cord  was,  in  this  instance, 
ruptured  at  the  distance  of  about  two  inches  from  the  navel.  He  also 
communicated  to  the  author  the  particulars  of  a  second  case,  which 
occurred  in  his  practice  in  1852.  A  woman  who  had  borne  a  child 
was  suddenly  delivered  while  standing.  The  child  fell  to  the  floor 
on  its  vertex,  and  the  cord  was  ruptured.  A  small  quantity  of  blood 
escaped  from  the  part  struck,  there  was  no  fracture  of  the  bones, 
and  the  child  sustained  no  serious  injury.  In  the  case  of  another 
primiparous  woman,  sudden  delivery  took  place  while  she  was  in  the 
act  of  sitting  down.  The  child  was  forcibly  expelled,  and  fell  with  its 
head  on  the  floor  of  the  room  ;  it  was  taken  up  dead,  the  cord  being 
still  attached  to  it,  and  the  placenta,  which  came  away  shortly  after 
the  birth  of  the  child  {Med.  Gaz.,  vol.  37,  p.  808). 

It  appears,  from  cases  collected  by  Klein,  that  fractures  of  the  skull 
even  under  these  circumstances  are  of  rare  occurrence.  Out  of  183 
cases  reported  by  him,  in  which  the  women  were  rapidly  delivered 
while  sitting,  standing,  or  inclined  on  the  knees— the  child  falling  on 
the  ground  or  floor — there  was  only  one  instance  in  which  a  child  was 
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killed  ;  and  there  was  not  a  single  instance  in  which  the  bones  of  the 
skull  were  fissured  or  fractured  so  far  as  could  be  ascertained  by  external 
examination.  Chaussier  performed  some  experiments  on  the  bodies 
of  stillborn  children,  allowing  them  to  fall  with  their  heads  downwards 
on  a  paved  floor,  from  a  height  of  eighteen  inches  ;  and  he  found  that 
one  or  other  of  the  parietal  bones  were  fractured  in  twelve  out  of 
fifteen  cases.  Although  these  results  are  conflicting,  yet  Klein’s 
observations  appear  more  to  the  purpose  ;  because  they  were  made 
under  circumstances  in  which  the  question  would  really  arise  in  a  case 
of  infanticide.  They  are,  moreover,  strikingly  supported  by  numerous 
cases  reported  in  the  medical  journals  of  children  being  delivered 
while  the  mother  was  standing  up,  falling  head  first  on  to  various 
hard  surfaces  and  yet  only  receiving  bumps  and  bruises  without 
fracture.  (3  Casper,  E.  Tr.,  pp.  12Q-141.) 

These  reported  cases  lead  to  the  inference  that  fractures  of  the 
skull  are  not  likely  to  occur,  yet  we  cannot  deny  the  'possibility  of  their 
occurrence. 

Swayne  published  (Assoc.  Jour.,  October  14th,  1853,  p.  901)  a  case  which 
shows  that  a  fracture  of  the  skull  of  a  child  may  be  produced  when  a  woman  is 
delivered  in  the  erect  position.  In  this  instance  there  was  merely  the  appear¬ 
ance  of  a  bruise  on  the  head,  and  the  cord  was  ruptured  (not  cut)  three  inches 
from  the  navel.  The  child  did  not  suffer  from  the  fall,  and  continued  well  until 
six  days  after  its  birth,  when  it  was  seized  with  convulsions  and  died.  A  fissure 
of  about  an  inch  and  a  half  in  length  was  found  in  the  upper  part  of  the  left 
parietal  bone.  A  clot  of  blood  was  found  in  this  situation  between  the  dura 
mater  and  bone,  and  there  was  congestion  of  the  vessels  of  the  membranes  ; 
with  this  exception  there  was  no  morbid  appearance  of  the  body.  Tenbern 
reported  a  case  in  which  the  child  died  from  injury  to  the  head  by  falling  from 
the  body  of  the  mother  in  an  unexpected  delivery  (Horn’s  Vierteljahrsschr., 
1870,  1,  p.  113).  The  cause  of  death  was  effusion  of  blood  on  the  brain  ;  and  in 
this  case  there  was  sudden  delivery  in  the  erect  posture,  the  child  falling  with  its 
head  on  a  deal  floor.  A  large  fissure  was  found  in  the  right  parietal  bone,  and 
there  was  a  great  effusion  of  blood,  which  had  caused  the  death  of  the  child. 
There  was  no  reason  to  doubt  the  woman’s  story  (Horn’s  Vierteljahrsschr.,  1866, 
1,  p.  165  ;  1871,  2,  p.  26).  In  this,  as  in  some  other  cases  of  delivery  in  the 
erect  posture,  the  umbilical  cord  was  torn  through  it  about  two  and  a  half  inches 
from  the  body. 

Porter  Smith  communicated  to  the  author  a  case  in  which  the  facts  were 
similar  to  those  above  related.  In  consequence  of  the  concealment  of  the  body, 
however,  the  mother  was  charged  with  the  murder.  The  right  parietal  bone  was 
fractured,  and  there  was  effusion  of  blood  internally,  but  there  was  no  mark  of 
external  violence.  The  cord  had  been  ruptured  at  a  distance  of  two  and  a  half 
inches  from  the  navel.  The  stomach  of  the  child  contained  the  usual  albuminous 
and  mucous  matters  of  the  foetal  state,  without  any  appearance  of  food.  The 
lungs  were  inflated  and  highly  crepitant ;  the  foramen  ovale  and  the  ductus 
arteriosus  were  in  their  foetal  condition.  The  child  had  probably  been  drowned 
in  the  discharges  from  want  of  assistance  at  the  time  of  birth.  The  woman, 
who  admitted  that  the  child  fell  from  her  suddenly,  was  acquitted.  Olshausen 
has  published  four  cases  of  sudden  delivery,  in  each  of  which  the  child  dropped 
from  the  woman,  and  in  two  of  them  there  were  fissures  in  the  parietal 
bones.  The  children  recovered  from  the  effects  of  the  accidents  (Med.  Times  and 
Gaz.,  1860,  2,  p.  219  ;  Amer.  Jour.  Med.  Sc.,  January,  1861,  p.  279).  Other 
cases  of  rapid  delivery  in  the  erect  posture  are  reported  (Lancet,  1861,  1,  p.  13). 
In  these  there  was  no  injury  to  the  child,  although  in  one  case  the  delivery  took 
place  on  the  deck  of  a  vessel. 
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Braxton  Hicks  has  called  attention  to  the  possibility  of  fractures 
or  fissures  of  the  bones  of  the  head  being  caused  by  lateral  pressure 
of  the  skull  from  the  hands  of  the  mother  in  order  to  aid  her  delivery. 

It  would  appear,  however,  from  his  experiments  on  this  subject  that 
such  injuries  may  as  a  rule  be  distinguished  from  those  which  are 
the  result  of  a  deliberate  attempt  at  murder  (Guy’s  Hosp.  Rep.,  1866, 
p.  473). 

A  woman  in  self-delivery  can  only  resort  to  pressure  or  to  the 
attachment  of  cords,  etc.  [vide  “  Strangulation  or  Cutting  Instru¬ 
ments,”  ante).  Hicks  performed  various  experiments  on  the  heads 
of  stillborn  infants. 

In  one  instance  by  sudden  lateral  pressure  he  produced  a  fracture  through  the 
arch  of  the  cranium,  but  the  bones  generally  yielded  to  the  force  without  break¬ 
ing.  When,  however,  one  side  of  the  head  was  laid  on  a  hard  and  resisting  surface 
like  the  floor,  and  the  other  side  was  compressed  firmly  and  suddenly,  a  fracture 
was  produced  in  the  parietal  bone  to  the  centre,  although  the  bones  of  the  head 
were  firmly  ossified.  In  two  other  experiments  on  large  children  with  firmly 
ossified  skulls,  lateral  pressure  with  both  hands,  one  on  each  side,  caused  no 
fracture  or  injury  such  as  could  be  mistaken  for  homicidal  violence.  There  was  a 
fissure  of  about  half  an  inch  in  the  left  parietal  bone,  produced  not  so  much  by 
pressure  as  by  an  indentation  of  the  bone.  The  appearances  produced  by  pres¬ 
sure  on  the  head  of  a  stillborn  child,  after  a  severe  labour,  were  as  follows  : — 
there  was  a  large  bloody  scalp-tumour  over  the  right  parietal  and  occipital 
bones  ;  liquid  blood  oozed  out  on  section  ;  and  the  veins  on  the  inside  of  the 
skull  were  highly  congested,  especially  on  the  part  beneath  the  scalp -tumour. 

The  fissure  produced  on  the  parietal  bone  was,  however,  too  slight 
to  be  consistent  with  the  theory  of  homicidal  violence.  It  follows, 
from  these  experiments  on  the  dead  bodies  of  new-born  children,  that 
fractures  of  the  skull  are  not  easily  produced  under  the  conditions  in 
which  a  woman  would  be  placed  in  delivering  herself.  The  bones,  as  in 
natural  delivery,  yield  to  great  pressure  without  breaking.  Their 
composition  and  elasticity,  as  well  as  the  yielding  of  the  parts  in  the 
situation  of  the  sutures,  tend  to  counteract  the  effects  of  manual 
violence  thus  applied  to  the  head. 

When  the  marks  of  violence  found  on  the  head,  neck,  or  body  of  a 
child  cannot  be  easily  referred  to  an  accidental  fall,  it  is  common  to 
ascribe  them  to  the  efforts  made  by  a  woman  in  her  attempts  to  deliver 
herself,  the  destruction  of  the  child  being  an  accidental  result  of  these 
efforts.  A  medical  opinion  in  such  cases  must  depend  upon  the 
nature,  situation,  and  extent  of  the  injuries  ;  and  each  must  be  there¬ 
fore  decided  by  the  circumstances  attending  it. 

On  these  occasions  a  witness  will  often  find+ himself  questioned 
respecting  the  strength  or  capability  for  exertion  evinced  by  the  lower 
class  of  women  shortly  after  childbirth.  Many  medical  practition¬ 
ers,  judging  only  from  what  they  have  observed  among  the  middle 
or  higher  ranks,  are  liable  to  be  led  into  an  erroneous  opinion,  which 
may  affect  their  evidence. 

A  case  occurred  in  which  a  woman  accused  of  child  murder  walked  a 
distance  of  twenty-eight  miles  in  a  single  day,  with  her  child  on  her  back,  two  or 
three  days  after  her  delivery  (case  of  Anderson,  Aberdeen  Spring  Circ.,  1829). 
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Instances  have  even  occurred  in  which  women  have  walked  six  and  eight 
miles,  on  the  very  day  of  their  delivery,  without  sensible  inconvenience 
(“Criminal  Law,”  p.  161).  In  one  case  (Smith,  Ayr  Spring  Circ.,  1824) 
the  woman  was  engaged  in  reaping — she  retired  to  a  little  distance,  effected  her 
delivery  by  herself,  and  went  on  with  her  work  for  the  remainder  of  the  day, 
appearing  only  a  little  paler  and  thinner  than  usual.  In  the  case  of  Macdougal 
(Aberdeen  Spring  Circ.,  1823),  the  prisoner,  who  was  sleeping  in  bed  with  two 
servants,  rose,  was  delivered,  and  returned  to  bed  without  either  of  them  being 
aware  of  what  had  occurred.  Cases  like  the  last  have  often  presented  them¬ 
selves  in  the  English  courts. 

A  firm  resolution,  with  a  strong  desire  to  conceal  her  shame,  may 
enable  a  woman  to  perform,  immediately  after  her  delivery,  acts  con¬ 
nected  with  the  disposal  of  the  body  of  her  child,  which,  from  ordinary 
experience,  might  appear  to  be  much  beyond  her  strength. 

In  R.  v.  May  (Court  of  Exch.,  May,  1857),  for  concealment  of  birth,  it  was 
proved  that  the  prisoner,  a  domestic  servant,  had  been  sent  to  market  with  some 
poultry.  On  her  return,  she  asked  the  boy  who  drove  the  cart  to  stop.  He  did 
so  :  she  got  out  and  went  to  a  recess  in  the  hedge  by  the  side  of  the  road,  and 
in  five  minutes  she  was  observed  following  the  cart,  and  she  walked  home  a 
distance  of  a  mile  and  a  half.  She  went  about  her  usual  work  on  that  and  the 
following  day.  She  had  been  delivered  of  a  child  in  the  recess,  and  it  was  subse¬ 
quently  found  there.  One  witness  heard  it  cry,  but  it  soon  died. 

Vide  also  pp.  67  and  68  for  further  references. 

A  witness,  however,  should  be  prepared  to  allow  that  a  woman  at 
the  time  of  her  delivery,  owing  to  pain  and  anxiety,  may  be  deprived 
of  all  judgment,  and  may  destroy  her  offspring  without  being  conscious 
of  what  she  is  doing.  It  is  a  principle  of  law  that  mere  appearances 
of  violence  on  a  child’s  body  are  not  per  se  sufficient,  unless  there  is 
some  evidence  to  show  that  the  violence  was  knowingly  and  intention¬ 
ally  inflicted,  or  the  appearances  are  of  such  a  kind  as  of  themselves 
to  indicate  intentional  murder  (Alison). 

When  the  skull  of  a  new-born  infant  is  found  to  be  fractured,  the 
question  put  to  a  medical  witness  may  be — Is  the  degree  of  injury 
such  as  to  be  consistent  with  the  view  that  it  was  accidentally  caused 
during  delivery,  either  by  the  woman  herself,  or  by  some  person  who 
was  present  ?  Braxton  Hicks  was  called  by  a  midwife  to  aid  the 
delivery  of  a  woman.  On  examination,  he  observed  that — 

The  skull  was  fractured  through  the  parietal  bone  on  one  side,  and  there  was 
a  slight  fracture  of  the  edge  of  the  occipital  bone,  with  a  scalp-tumour.  The  head 
of  the  child  was  at  the  brim  of  the  pelvis,  and  the  fractures  had  been  produced  by 
the  midwife  in  her  attempts  to  push  the  head  back  into  the  cavity.  The  woman 
was  delivered  by  instruments  :  in  such  a  case  a  woman  would  not  be  able  to 
deliver  herself.  In  another  instance  a  new-born  child  had  a  fracture  through  the 
arch  of  the  skull,  from  one  side  to  the  other,  and  a  fracture  in  the  frontal  bone  on 
one  side.  The  jaw  was  broken,  the  angle  of  the  mouth  lacerated,  and  the 
humerus  was  also  fractured.  The  woman  who  had  been  delivered  of  the 
child  was  charged  before  a  magistrate  with  wilful  murder  ;  and  the  question 
was,  had  she,  in  attempts  to  aid  delivery,  produced  this  violence  on  the  body  by 
seizing  the  head  and  violently  compressing  it,  or  had  the  injuries  resulted  from 
the  body  falling  on  the  floor  of  the  room  ?  Conflicting  medical  opinions  were 
given,  but  Hicks,  who  was  called  as  a  skilled  expert,  admitted  that  the  injuries 
might  have  been  possibly  inflicted  by  the  prisoner  on  the  child  in  her  attempts  at 
self-delivery. 
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Evidence  from  the  Locality  of  the  Wound  or  Wounds. — If  many 
incised  wounds  are  found  about  the  limbs  or  body  of  a  child,  infliction 
by  a  second  person,  and  that  not  by  accident,  is  again  an  inevitable 
deduction.  In  some  instances  the  body  of  a  child  is  found  cut  to 
pieces,  and  the  allegation  in  defence  may  be  that  the  child  was  still¬ 
born,  and  the  body  had  been  thus  treated  merely  for  the  purpose  of 
concealment. 

Toulmouche  has  reported  a  case  of  this  kind.  As  the  woman  had  not  des¬ 
troyed  the  lungs,  experiments  on  these  organs  gave  satisfactory  results  of  per¬ 
fect  respiration.  The  cavities  of  the  heart  and  great  vessels  were  empty  : 
the  body  was  generally  drained  of  blood,  and  the  skin  throughout  very  pale. 
This  led  to  the  inference  that  the  mutilations  must  have  been  inflicted  while  the 
child  was  living  ;  and  as  all  the  parts  were  healthy,  and  no  natural  cause  of 
death  was  apparent,  Toulmouche  ascribed  the  death  of  the  child  to  the  wounds. 
The  woman  was  convicted  (“Ann.  d’Hyg.,”  1853,  2,  p.  200). 

In  this  country  she  would  probably  have  escaped  under  a  verdict 
of  “  Concealment  of  birth.” 

If  marks  of  violence,  apparently  inflicted  about  the  same  time,  are 
found  on  different  and  remote  parts  of  the  body,  and  these  marks  bear 
the  characters  of  those  produced  during  life,  it  is  rendered  probable 
that  they  were  inflicted  criminally  upon  a  child  that  was  completely 
born.  Marks  of  severe  violence  on  one  part,  as  the  head  or  breech, 
would  not  always  justify  such  a  presumption,  because  it  might  be 
fairly  objected  that  they  had  been  unintentionally  produced  by  the 
woman  in  her  attempts  of  self-delivery,  and  yet  the  child  not  have 
been  born  alive.  It  would  be  for  a  witness  to  form  an  opinion  from  the 
circumstances  accompanying  the  particular  case,  whether  they  had 
been  thus  occasioned. 

A  child  which  was  said  to  have  been  born  dead,  was  exhumed  two  days  after 
burial  and  eleven  days  after  birth.  It  was  full-grown,  not  putrefied,  and  the 
skin  was  pale  and  free  from  lividity.  There  was  a  clean  cut  on  the  right  arm, 
dividing  the  fascia  and  muscles,  as  if  made  by  a  sharp  instrument.  The  edges 
were  much  retracted,  and  the  whole  of  the  wound  was  of  a  florid  red  colour  ; 
but  there  was  no  swelling  nor  appearance  of  inflammation.  There  was  a  large 
vesicle  (like  the  blister  of  a  burn)  on  the  scrotum,  containing  three  drachms  of  a 
yellow- coloured  serum.  On  the  right  leg,  the  muscles  were  exposed  for  nearly 
the  whole  length  :  the  surface  of  the  wound  was  of  deep  scarlet  colour,  and  the 
margin  widely  inflamed.  It  had  the  appearance  as  if  fire  had  been  applied 
to  the  leg,  although  there  was  no  sign  of  charring.  These  facts  tended  to  show 
that  the  child  was  living  when  the  injuries  were  inflicted  ;  while  the  nature 
and  situation  of  the  injuries  rendered  it  impossible  that  they  could  have  arisen 
from  any  accident  during  delivery.  The  state  of  the  lungs  was  somewhat 
remarkable  :  the  left  floated  freely  on  water,  and  there  was  distinct  crepitation 
in  it  ;  the  right  sank  in  water,  no  portion  of  it,  when  divided,  was  observed  to 
float.  From  the  buoyant  and  crepitant  state  of  the  left  lung,  there  was  reason 
to  presume  that  if  respiration  had  commenced  during  birth,  it  had  continued 
afterwards.  Prince,  therefore,  inferred  that  the  child  had  been  born  alive  : 
this  inference  was  corroborated  by  the  appearance  of  the  marks  of  violence. 
It  is  probable  that  the  child  did  not  live  long  after  birth. 

The  air  could  not  have  been  derived  from  putrefaction  nor  artificial 
inflation  :  therefore  the  only  question  here  was,  whether  the  child  had 
breathed  after  its  body  was  wholly  in  the  world.  The  facts  above 
mentioned  justified  the  inference  drawn.  From  a  confession  subse- 
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quently  made  by  the  mother,  it  appeared  that  the  child  had  been 
born  alive,  and  had  cried,  but,  owing  to  the  injuries  inflicted  on  it,  it 
did  not  survive  birth  longer  than  a  quarter  of  an  hour. 

It  is,  however,  to  the  head  and  neck  that  injury  arises  most  fre¬ 
quently  both  in  Nature’s  efforts  at  expulsion  and  in  a  woman’s  frantic 
efforts  at  self-help.  It  is  consequently  in  this  locality  that  we  meet 
with  the  greatest  difficulty,  firstly  in  deciding  whether  the  injury 
was  inflicted  by  nature  or  accident  without  the  intervention  of  a  second 
person  ;  and  secondly  in  deciding  whether  the  obvious  intervention 
of  the  woman  was  criminal  or  otherwise. 

A  medical  witness  would  find  no  difficulty  in  determining  the 
probability  of  an  explanation  of  the  origin  of  fractures  of  the  neck 
and  head,  etc.,  if  he  were  made  acquainted  with  all  the  facts  connected 
with  the  delivery.  But  it  will,  in  general,  be  out  of  his  power  to 
obtain  this  knowledge.  Sometimes  the  fractures  will  be  accompanied 
by  incisions,  punctures,  or  lacerations  of  the  scalp  or  face  :  in  such 
cases,  although  the  origin  of  the  fractures  might  be  accounted  for  by 
an  alleged  fall  during  parturition,  the  cause  of  the  other  injuries  would 
still  remain  to  be  explained.  Injuries  of  this  nature,  with  the  fact 
that  there  are  bruises  or  contusions  as  well  as  fractures  not  connected 
with  each  other  in  various  parts  of  the  skull,  and  depending  on  different 
acts  of  violence,  would  be  inexplicable  on  the  hypothesis  of  an  accidental 
fall. 

A  girl  was  delivered  in  secrecy.  She  at  first  denied  that  she  had  had  a  child, 
but  afterwards  produced  the  dead  body.  It  was  mature  and  had  breathed. 
There  were  some  marks  as  of  pressure  about  the  neck,  and  extensive  effusions 
of  blood  beneath  the  scalp  in  various  parts  of  the  head.  There  was  no  fracture, 
but  a  fissure  in  one  of  the  bones  of  the  head.  She  said  she  had  been  suddenly 
delivered  while  standing  up,  and  found  that  the  child  had  fallen  from  her  and 
was  dead.  Casper  considered  that  this  would  not  explain  the  condition  of  the 
dead  body,  which  presented  the  effects,  not  of  one,  but  of  several  distinct  acts  of 
violence,  and  the  death  of  the  child  was  referred  to  the  injuries  found  on  the 
head.  The  girl  afterwards  confessed  that  she  was  delivered  while  lying  on  the 
bed,  and  that  she  had  then  struck  the  child  on  the  head  and  body  with  a 
wooden  shoe  (Horn’s  Vierteljahrsschr.,  1870,  2,  p.  204). 

An  inquest  was  held  in  February,  1854,  on  the  body  of  a  female  infant,  of 
which  a  young  woman  had  been  delivered  on  December  21st,  1853.  The  infant 
had  been  born,  according  to  the  statement  of  the  mother,  in  the  pan  of  a  water- 
closet  on  the  ground-floor  of  the  house,  and  was  afterwards  carried  by  her  up 
two  pairs  of  stairs,  and  placed  beside  her  in  bed.  She  admitted  that  the  child 
had  been  born  alive,  but  stated  that  it  was  dead  when  she  lifted  it  up  from  the 
pan  to  carry  it  to  the  bedroom.  The  navel-string  was  torn  at  a  distance  of 
four  inches  from  the  abdomen.  The  child,  she  alleged,  had  fallen  into  the 
watercloset  pan.  No  trace,  however,  of  blood  or  other  discharge  was  found  on 
nor  near  the  seat  of  the  closet  ;  while  upon  the  opposite  side  of  the  chamber  the 
floor  was  stained  with  blood,  which  had  been  imperfectly  wiped  up.  On  an 
examination  of  the  body  of  the  infant,  it  was  found  to  be  a  well-formed  mature 
child,  weighing  seven  pounds.  The  lungs  had  been  fully  expanded,  covered 
the  heart,  and  floated  on  water  with  and  without  the  latter  organ.  The  scalp 
presented  no  trace  of  injury  ;  there  was  only  the  usual  scalp-tumour,  and  on 
dividing  the  skin  there  was  some  ecchymosis  at  this  part.  The  bones  of  the 
skull  were  extensively  fractured.  There  was  a  horizontal  fracture  nearly  an 
inch  long  over  each  orbital  prominence  ;  and  upon  the  right  frontal  eminence 
the  bone  was  broken  and  depressed,  in  an  acute  triangular  form,  three-quarters 
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of  an  inch  in  length.  The  parietal  bones  on  each  side  were  fractured  vertically 
from  their  eminences  downwards,  to  the  extent  of  an  inch  and  a  quarter  ;  and 
on  the  left  side  the  lower  end  of  this  fissure  was  joined  by  another  of  similar 
extent,  passing  horizontally  forwards  at  the  right  angle  to  the  edge  of  the  bone. 
Similar  smaller  fractures  were  found  at  different  parts  of  the  upper  surface  of  the 
skull,  apparently  not  connected  with  each  other.  Within  the  cranium,  blood 
was  extravasated  on  the  surface  of  the  brain,  and  in  the  membranes.  No 
fractures  were  detected  at  the  base  of  the  skull.  The  mother  alleged  that  the 
injuries  to  the  head  were  owing  to  the  child  having  fallen  into  the  pan  of  the 
closet.  This  explanation,  however,  was  inadmissible,  as  it  was  very  doubtful 
whether  the  body  of  the  child  had  been  in  the  pan  at  all.  Even  supposing  the 
child  to  have  thus  fallen,  the  distance  was  too  small  to  have  caused  such  an 
amount  of  injury  situated  on  various  parts  of  the  skull ;  besides  which,  as  the 
child  would  have  passed  in  an  oblique  direction  forwards  from  the  outlet,  it 
would  probably  have  glided  safely  down  by  the  side  of  the  pan.  In  the  absence 
of  evidence  as  to  the  mode  in  which  the  injuries  were  inflicted,  it  was  suggested 
that  they  might  have  been  caused  by  the  mother  having  fallen  upon  the  child 
on  her  way  upstairs  ;  and  this  hypothesis  was  ultimately  adopted  by  the 
coroner’s  jury,  though  there  was  no  doubt  that  the  child’s  death  was  caused  by 
the  injuries  to  the  head  (see  another  case  in  Med.  Times  and  Gaz .,  1857,  1, 
p.  347). 

In  R.  v.  Gibson  (Gloucester  Ass.,  1864),  the  evidence  was  to  the  effect  that 
the  skull  of  the  child  was  fractured,  and  much  blood  was  effused  on  the  brain. 
The  right  lung  contained  air,  and  the  left  lung  also,  but  in  small  quantity  :  they 
both  floated  in  water.  The  prisoner  admitted  that  the  child  cried  twice,  and 
accounted  for  the  fracture  of  the  skull  by  asserting  that  the  child  had  dropped 
from  her  in  a  lane.  She  wrapped  it  up,  and  soon  afterwards  found  that  it  was 
dead.  A  stone  having  blood  and  hair  upon  it  was  picked  up  near  the  body. 
The  prisoner  was  acquitted.  In  R.  v.  Strangeway s  (C.  C.  C.,  December,  1864), 
there  was  not  only  a  fracture  of  the  right  parietal  bone,  but  the  throat  was  cut, 
and,  according  to  the  medical  evidence,  with  a  knife.  From  the  state  of  the 
lungs  it  was  evident  that  the  child  had  breathed,  but  the  medical  witness  de¬ 
clined  to  say  that  it  had  had  an  existence  independently  of  the  mother.  The 
defence  here  was,  that  the  child  had  dropped  from  her  while  she  was  standing 
at  her  work,  and  that  it  fell  on  the  kitchen  fender.  There  was,  however,  no 
marks  of  blood  on  the  fender,  and  the  wound  in  the  throat  was  inconsistent 
with  such  a  statement. 

Severe  fractures  with  great  depression  of  the  bones,  and  the  co¬ 
existence  of  lacerated  wounds  of  the  scalp  with  severe  injuries  on  other 
parts  of  the  body,  are  not  consistent  with  the  theory  of  their  production 
in  self -delivery.  Nevertheless,  as  in  the  following  case  (B.  v.  Sheppard, 
Winchester  Wint.  Ass.,  1863),  such  violence  even  when  plainly  homi¬ 
cidal  may,  under  the  present  state  of  the  law,  be  treated  as  accidental. 

The  medical  evidence  showed  that  the  new-born  child  had  breathed,  and 
there  was  no  apparent  natural  cause  for  death.  There  were  marks  of  finger¬ 
nails  in  the  neck,  evidently  indicating  attempted  strangulation.  The  bones  on  each 
side  of  the  head  were  crushed  inwards  ;  there  was  much  blood  effused  between 
the  dura  mater  and  the  skull,  and  this  had  caused  pressure  on  the  brain.  A 
fall  from  a  standing  labour,  or  accidental  force  applied  during  delivery,  could 
not  have  produced  these  appearances.  They  were  caused,  in  the  opinion  of  two 
medical  witnesses,  by  the  direct  application  of  violence  to  the  head  of  the 
child,  and  more  than  one  blow  must  have  been  given  to  have  produced  them. 

In  charging  the  jury  upon  the  cause  of  death,  the  judge  said  : — 
“  The  medical  men  had  attributed  it  to  the  combined  effect  of  strangu¬ 
lation  and  violence  to  the  head.  It  might,  however,  be  a  theory  that 
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the  struggles  of  a  young  woman  during  parturition  might  have  occa¬ 
sioned  the  injuries,  or  she  might  in  her  weakness  have  fallen  upon  the 
child  while  on  the  floor.  Did  the  medical  evidence  satisfy  them  beyond 
a  reasonable  doubt  that  this  young  woman  had  murdered  her  child  ?  ” 
The  jury  returned  a  verdict  of  Not  Guilty.  It  is  obvious  from  this 
and  other  cases  of  a  similar  kind,  that  there  is  scarcely  any  amount 
of  violence  affecting  the  head  of  a  new-born  child  which  will  not  be 
theoretically  assigned  to  the  act  of  a  woman  in  self-delivery. 

It  is  important  in  cases  such  as  these  that  the  medical  man  should 
examine  the  thighs  and  vulva  of  the  mother  for  similar  evidence  of 
wounds,  scratches,  etc.  ;  it  is  inconceivable  that  a  woman  should  in 
efforts  at  self-delivery  inflict  severe  wounds  on  the  child,  especially 
with  an  instrument  of  any  kind,  scissors,  knives,  etc.,  without  at 
the  same  time  doing  some  damage  to  herself.  To  excuse  severe 
injuries  on  the  child  necessitates  the  assumption  of  a  condition  of  frenzy 
on  the  part  of  the  mother,  and  in  a  frenzy  she  would  probably  damage 
herself.  The  finding  of  such  lesions  on  her  would  strengthen  the 
defence  materially. 

The  following  form  of  violence  is  very  rare  (C.  C.  C.,  March  10th,  1898,  R. 
v.  Cohen).  An  inquest  was  held  by  Wynne  Baxter  in  January  and  February, 
1898,  on  the  new-born  child,  the  daughter  of  an  unmarried  woman,  who  admitted 
to  the  police,  “  Yes,  I  threw  the  baby  out  of  the  window.”  That  the  child  was 
thrown  out  of  an  upstair  window  there  was  abundant  evidence  to  show,  and  also 
that  the  mother  was  alone  in  her  confinement. 

Dr.  Oliver’s  evidence  was  as  follows  : — On  the  23rd  January,  I  was  called 
to  the  Commercial  Street  Police  Station.  I  was  shown  the  body  of  a  newly- 
born  female  child.  It  was  alive.  It  was  well  developed  but  expired  shortly 
after  my  arrival.  It  had  received  no  skilled  attention  at  birth,  being  still 
covered  with  sebaceous  material.  The  cord  had  been  torn  four  and  a  half 
inches  from  its  insertion  into  the  child.  It  had  not  been  tied.  The  blood  was 
still  moist  at  the  severed  end.  Frothy  blood  issued  from  the  mouth  and  nose. 
Examination  showed  left  thigh  was  broken  at  its  middle.  There  was  a  pro¬ 
trusion  of  the  brain  substance  and  a  large  quantity  of  blood  from  the  skull. 
This  had  escaped  through  a  rent  made  in  the  scalp.  Lungs  were  sufficiently 
inflated  nearly  to  fill  the  chest  cavity.  They  floated  in  water  with  and  without 
the  heart.  Heart  and  other  organs  were  normal,  and  had  escaped  damage. 
The  cause  of  death  was  shock,  following  fracture  of  the  skull  and  thigh.  Verdict  : 
Guilty  of  the  act,  but  not  responsible  on  account  of  her  mental  condition. 

7.  Poisoning. 

This  is  placed  among  the  possible  means  of  perpetrating  child- 
murder,  but  we  rarely  hear  of  new-born  children  being  thus  destroyed. 
The  earliest  age  at  which  the  author  knew  a  trial  to  take  place  for  the 
murder  of  a  child  by  poison  was  two  months  (-R.  v.  Sonth,  Norfolk 
Aut.  Circ.,  1834).  Arsenic  was  given  to  an  infant,  and  it  died  in  three 
hours  and  a  quarter  after  the  administration  of  the  poison.  If,  in  a 
case  of  child- murder,  death  from  poison  should  be  suspected,  the 
poison  must  be  sought  for.  Some  cases  have  occurred,  in  which  children 
have  been  wilfully  destroyed  a  week  or  two  after  birth,  by  the  ad¬ 
ministration  of  opium  ( Practitioner ,  May,  1882),  or  excessive  doses  of 
purgative  medicine,  A  woman  was  sentenced  to  eight  years  imprison- 
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ment  for  the  crime  of  poisoning  her  new-born  child  with  concentrated 
sulphuric  acid.  In  another  case  a  woman  was  convicted  of  poisoning 
her  infant  with  phosphorus  scraped  from  lucifer  matches  (“Ann. 
d’Hyg.,”  1869,  2,  p.  124).  In  some  instances,  the  poison  has  been 
found  on  the  napkins  used  for  the  child  (E.  v.  North,  Guildford  Sum. 
Ass.,  1846).  Sir  Thomas  Stevenson  has  met  with  an  instance  of  the 
death  of  an  infant  in  1883,  by  the  administration  of  chloride  of  anti¬ 
mony  (E.  v.  Wallis,  vide  “  Poisoning  by  Antimony  ”). 

In  cases  in  which  infants  are  destroyed  by  poison  there  is  generally 
great  difficulty  in  tracing  the  act  of  administration  to  the  guilty 
person.  The  fluid  food  given  to  them  renders  the  admixture  of 
poison  easy,  and  as  many  persons  may  have  had  access  to  this  food, 
it  is  often  impossible  to  fix  upon  the  criminal. 

In  one  instance,  an  illegitimate  child  had  been  placed  out  to  nurse  by  its 
mother.  It  was  noticed  that  after  each  visit  paid  by  the  mother  the  child  was 
sick,  and  after  repeated  attacks  of  illness  the  child  died.  On  inspection,  arsenic 
was  found  in  the  body,  and  this  was  beyond  doubt  the  cause  of  death.  There 
was  no  suspicion  against  the  nurse  ;  but  a  strong  suspicion  fell  on  the  mother, 
from  the  circumstances  above  mentioned.  There  was  evidence,  however, 
that  the  child  was  not  at  any  time  fed  by  the  mother  when  she  visited  it,  and 
that  the  mother  had  no  access  to  the  child’s  food.  No  poison  could  be  traced 
to  her  possession,  and  she  was  not  seen  by  the  nurse,  who  was  present,  to  give 
anything  to  the  infant.  The  only  fact  that  transpired  was  that,  at,  each  visit 
she  took  it  in  her  arms,  and  was  observed  to  rub  its  gums  with  her  finger  and, 
soon  after  her  visit,  sickness  followed.  There  was  reason  to  believe  that  she 
had  concealed  small  quantities  of  arsenic  under  her  finger-nails,  and  that  she 
had  thus  administered  the  poison  while  rubbing  the  gums  of  the  child. 

The  editor  is  not  able  to  find  any  fresh  case.  He  would  remark 
that  if  such  a  case  were  to  crop  up  the  medical  witness  would  not  have 
the  same  difficulty  in  his  evidence  that  he  has  in  strangulation  and 
wounds.  It  is  absolutely  out  of  the  question  to  assume  that  poison 
given  to  the  child  could  help  the  mother’s  labour  ;  it  is  equally  out  of 
the  question  to  imagine  that  that  poison  would  (?  could)  be  given  to  a 
child  before  it  was  completely  born  ;  and  lastly,  it  could  hardly  arise 
accidentally  (unless  the  child  were  born  on  to  a  bag  of  vermin  killer, 
etc.,  of  which  there  would  be  evidence).  The  only  difficulty  of  a 
genuine  character  is  that  of  establishing  the  fact  of  poison  being  the 
cause  of  death  (vide  Sect.  XV.). 

8.  Drowning  and  Suffocation.  ' 

The  fact  of  drowning  cannot  be  verified  by  any  appearances  in  the 
body  of  a  child  which  has  not  breathed. — Thus,  if  a  woman  caused 
herself  to  be  delivered  in  a  bath,  and  the  child  was  forcibly  retained 
under  water  (a  case  which  is  said  to  have  occurred),  it  would  of  course 
die  ;  but  no  evidence  of  the  mode  of  death  would  be  found  in  the  body. 
For  cases  in  which  a  child  was  thus  destroyed,  probably,  however, 
through  accidental  circumstances,  see  Dub.  Med.  Press,  March  4th, 
1864,  p.  135.  After  respiration,  the  signs  of  drowning  will  be  the  same 
as  those  met  with  in  the  adult  (see  Vol.  I.,  pp.  655  et  seq.).  The  main 
question  for  a  witness  to  decide  will  be,  whether  the  child  was  put  into 
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the  water,  or  the  vessel  containing  water,  living  or  dead.  Infanticide 
by  drowning  is  by  no  means  common  ;  the  child  is  generally  suffo¬ 
cated,  strangled,  or  destroyed  in  other  ways,  and  its  body  is  then 
thrown  into  water  in  order  to  conceal  the  real  manner  of  its  death. 
The  discovery  of  the  dead  body  of  an  infant  in  water  must  not  allow  a 
witness  to  be  thrown  off  his  guard,  although  a  verdict  of  “  found 
drowned  ”  is  so  commonly  returned  in  these  cases.  The  body  should 
be  carefully  inspected,  in  order  to  determine  what  was  really  the  cause 
of  death.  All  marks  of  violence  on  the  bodies  of  children  that  have 
died  by  drowning  should  be  such  as  to  have  resulted  from  ascidental 
causes.  The  throat  and  air-passages  should  be  particularly  examined. 

In  a  case  which  occurred  to  Schraube  it  was  clear,  from  the  state  of  the  hings> 
that  the  child  had  breathed,  but  no  water  was  found  in  the  lungs  or  stomach. 
There  was  a  furrow  or  depression  around  the  neck,  such  as  would  be  produced 
by  the  pressure  of  a  ligature.  The  conclusion  arrived  at  was  that  this  child 
had  been  strangled  and  its  body  thrown  into  the  water  after  death  (Horn’s 
Vierteljahrsschr.,  1867,  l,p.  302).  The  reporter  gave  his  opinion  from  the  facts 
that  the  child  had  lived,  chiefly  owing  to  the  state  of  the  lungs. 

It  is  not  necessary  that  the  whole  of  the  body  of  a  child  should  be 
submerged  in  order  that  it  may  be  destroyed  by  drowning  :  the  mere 
immersion  of  the  head  in  water,  or  the  covering  of  the  mouth  with 
liquid,  will  suffice  to  produce  the  usual  effects  of  asphyxia.  The  air- 
passages  should  therefore  be  examined  for  foreign  substances  which 
may  be  deposited  in  them.  A  woman  attempted  to  destroy  her  child 
by  immersing  its  head  only  in  a  bucket  of  water.  The  child  was 
discovered  and  resuscitated.  This  mode  of  destroying  children  by 
drowning  may  easily  deceive  a  medical  man.  He  would  commonly 
look  for  evidence  of  the  submersion  of  the  whole  body,  and  if  no 
pond  or  well  were  near,  he  might,  from  the  absence  of  well-marked 
post-mortem  appearances,  assign  death  to  some  natural  cause. 

Lankester  mentions  the  case  of  a  woman  who  drowned  her  child,  but  who 
was  acquitted  at  her  trial  on  the  ground  that  no  water  had  been  seen  in  the  room  ; 
yet  there  were  witnesses  in  court  who  had  sworn  before  the  coroner’s  jury  that 
water  was  in  a  pail  in  the  room,  and  was  taken  away  after  the  death  of  the 
child. 

New-born  children  may  be  drowned  or  suffocated  by  being  thrown 
into  liquid  mud  or  into  the  soil  of  a  privy.  Sometimes  the  child  is 
destroyed  by  other  means,  and  its  dead  body  is  thus  disposed  of  for 
the  purpose  of  concealment.  Should  there  be  a  large  quantity  of 
liquid  present,  the  phenomena  are  those  of  drowning.  The  liquid 
portion  of  the  soil  abounding  in  sulphide  of  ammonium  may  be  found, 
if  the  child  was  thrown  in  living,  in  the  air-passages,  gullet  or  stomach. 
The  mere  discovery  of  soil  in  the  mouth  would  not  suffice  to  show  that 
the  child  was  living  when  immersed.  The  presence  of  foreign  sub¬ 
stances,  such  as  dirt,  straw,  or  ashes,  in  the  air-passages,  gullet,  and 
stomach,  must  be  taken  as  a  proof  of  the  child  having  been  living 
when  immersed  in  the  dirt,  etc.,  and  that  the  substances  have  been 
drawn  into  the  passages  by  inspiration  or  the  act  of  swallowing. 
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In  B.  v.  Allridge  (Derby  Wint.  Ass.,  1859),  the  dead  body  of  a  child  was 
found  buried  in  a  garden.  On  examination  there  was  earth  in  the  mouth  and 
throat,  as  well  as  in  both  nostrils  at  the  back  part  ;  and  particles  of  earth  were 
found  in  the  windpipe  and  air-tubes,  as  well  as  in  the  stomach.  The  medical 
witness  referred  the  death  to  suffocation,  and  considered  that  the  earth  must 
have  been  inhaled.  Another  medical  witness,  for  the  defence,  affirmed  that  the 
earth  might  have  been  carried  into  the  passages  of  the  body  accidentally  by 
the  percolation  of  water  (in  eight  days),  and  that  it  had  not  found  its  way  there 
by  inhalation.  The  jury  upon  this  acquitted  the  prisoner.  Although  the 
mouth  and  throat  may  thus  accidentally  receive  foreign  matters,  it  is  most 
improbable  that  the  earth  should  be  carried  into  the  air-tubes  or  stomach  by 
rain-water.  The  child  was  probably  thrust  into  the  earth  when  it  retained 
some  power  of  breathing  and  swallowing,  and  the  earth  found  in  the  mouth 
and  throat  might  be  assigned  to  the  violence  with  which  it  was  forced  into  the 
soil.  The  nature  of  the  soil,  and  the  circumstances  under  which  the  dead  body 
is  found,  must  materially  guide  a  medical  opinion  in  cases  of  this  nature. 

On  these  occasions,  the  defence  may  be  : — 1.  That  the  child  was 
born  dead,  and  that  the  body  was  thrown  in  for  concealment ;  but  the 
evidence  may  show  that  the  child  had  breathed,  and  had  probably  been 
born  living.  2.  It  may  be  alleged  that  the  child  breathed  for  a  few 
moments  after  birth,  but  then  died,  and  that  the  female  thus  attempted 
to  conceal  the  body.  A  witness  may  here  be  asked,  whether  a  woman 
could  have  had  power  to  convey  the  body  to  the  place — a  point  which 
must,  as  a.  general  rule,  be  conceded.  3.  It  is  most  commonly  urged 
that  the  woman,  being  compelled  to  go  to  the  privy,  was  there  delivered 
unconsciously  or  unexpectedly  ;  that  her  waters  had  broken,  and  that 
she  had  no  idea  of  anything  more  having  happened  ;  or  that  the  child 
had  dropped  from  her,  and  was  either  suffocated  or  prevented  from 
breathing  [Med.  Times  and  Gaz.,  1861,  2,  p.  646).  All  these  circum¬ 
stances  may  readily  occur,  but,  on  the  other  hand,  the  explanation  may 
be  inconsistent  with  some  of  the  facts. 

The  evidence  of  drowning  is  the  same  practically  in  a  new-born 
infant  as  in  the  case  of  an  adult,  but  it  is  infinitely  more  common  in  the 
former  class  to  have  the  body  thrown  into  the  water  after  death.  The 
stronger  the  evidence  of  actual  death  from  drowning  ( vide  Vol.  I., 
pp.  655  et  seq.),  if  the  vessel  in  which  the  child  is  drowned  is  a  little  way 
out  of  reach,  the  stronger  the  presumption  in  favour  of  a  separate 
existence,  because  the  child  must  have  been  carried  to  the  vessel. 
But  this  only  holds  if  the  foreign  material  found  in  the  air  passage  be 
not  blood,  urine,  or  liquor  amnii.  If  these  be  found,  the  presumption 
runs  strongly  the  other  way.  Mummification  of  the  cord  in  the  body 
of  a  child  found  genuinely  drowned  ( vide  p.  229)  is  practically  con¬ 
clusive  proof  of  a  separate  existence. 

Reference  may  be  made  to  Vol.  I.,  where  homicidal  drowning  is  con¬ 
sidered,  especially  as  regards  the  particular  place  where  the  drowning 
took  place. 

9.  Deliberate  Neglect  to  Tie  the  Cord. 

As  far  as  intent  not  to  tie  goes  it  is  of  course  impossible  for  medical 
evidence  to  establish  it,  though  it  may  be  suspected  ;  but  it  is  import¬ 
ant,  after  noting  the  method  of  severance  (vide  p.  229),  to  ask  why  was  it 
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not  tied.  Ignorance  of  the  necessity  for  such  a  procedure  may  be 
pleaded,  and  will  be  a  defence  not  easily  upset,  for  it  is  not  to  be 
supposed  that  an  ignorant  woman  has  any  intuitive  knowledge  of  such 
necessity. 

10.  Burning. 

If  a  practically  complete  body  of  a  child  be  produced  with  burns 
upon  it,  the  same  questions  will  arise  as  in  the  case  of  adults,  especially 
“  Before  or  after  death  ?  ”  and  “  Were  they  the  cause  of  death  ?  ” 
{vide  Vol.  I.,  pp.  585  et  seq.).  If  the  evidence  clearly  establishes  that 
they  were  “  before  death,”  then  homicide  becomes  certain,  because  a 
fire  can  never  be  so  near  to  a  mother’s  vulva  that  the  child’s  body  could 
be  burnt  in  the  act  of  parturition.  Hence,  with  burns  there  is  not  so 
much  difficulty  in  deciding  upon  criminality  as  in  some  other  forms  of 
violent  death. 

If  merely  calcined  remains  of  bones,  etc.,  are  laid  before  a  medical 
jurist,  his  evidence  beyond  mere  identification  of  human  remains 
( vide  Vol.  I.,  pp.  220  et  seq.)  is  destroyed,  and  it  is  well  he  should  at 
once  admit  the  fact. 

The  following  is  a  case  in  point  : — 

At  Wiltshire  Assizes,  June,  1904,  before  Mr.  Justice  Ridley,  Maud  Webb, 
charwoman,  of  Trowbridge,  was  indicted  for  the  wilful  murder  of  her  newly- 
born  child  on  March  22nd.  The  charred  bones  of  the  child  were  found  in  the 
grate  of  the  cottage  occupied  by  prisoner,  and  there  was  evidence  that  the  fire 
had  been  started  by  means  of  paraffin  oil,  which  a  midwife  purchased  for  the 
girl  while  the  child  was  still  alive.  The  defence  was  that  the  child  was  choked 
by  natural  causes,  and  the  prisoner  disposed  of  the  body  by  burning  it  because 
she  had  no  money  to  meet  the  burial  expenses.  The  jury  acquitted  the  accused. 

SUMMARY  OF  BIRTH,  LIVE  BIRTH,  AND 

INFANTICIDE 

Owing  to  the  very  numerous  and  intricate  nature  of  the  points  in 
connection  with  these  subjects,  and  also  to  their  importance,  it  seems 
worth  while  to  compile  and  draw  attention  to  a  set  of  conclusions  on 
the  matter  for  brief  reference. 

1 .  An  unborn  child  has  rights  specified  by  law. 

2.  Birth  must  be  defined  as  completely  external  to  the  mother. 

3.  The  evidence  of  live  birth  is  divisible  into  two  broad  classes  : 
[a)  those  which  leave  no  possible  marks  behind  them,  discoverable  by 
autopsy  ;  ( b )  those  which  may  leave,  and  in  general  do  leave,  evidence 
so  discoverable. 

4.  To  prove  the  presence  of  a  member  of  class  (a),  which  is  of  supreme 
importance  in  civil  cases,  it  is  absolutely  essential  that  an  eye-witness 
present  at  the  birth  should  give  evidence,  and  such  eye-witness  ought 
to  be  either  a  medical  man  or  a  person  or  persons  not  interested  in  the 
result  of  the  case.  By  no  other  possible  means  can  it  be  determined 
that  members  of  this  class  did  or  did  not  exist  after  birth. 

5.  In  civil  cases,  unless  the  child  lives  long  enough  to  produce 
some  of  the  members  of  class  ( b ),  then  in  the  absence  of  eye-witnesses 
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no  medical  evidence  can  be  given  at  all,  and  if  the  case  is  to  be  decided 
it  must  be  decided  by  evidence  other  than  medical. 

6.  In  cases  of  alleged  child  murder  where  there  has  been  evidence 
from  eye-witnesses  that  the  new-born  child  was  living  when  violence 
was  offered  to  it,  or  that  the  child  was  found  soon  after  delivery,  still 
alive,  medical  proofs  of  such  children  having  lived  at  their  birth  are 
not  required. 

7.  In  all  criminal  cases  the  whole  case  depends  upon  this  particular 
point  :  “  Was  the  child  maltreated  after  it  was  tern  alive  ?  ”  Notice 
that  it  is  not  “  Was  the  child  maltreated  while  it  was  alive  ?  ”  the 
two  points  are  as  different  as  they  well  can  be.  It  is  comparatively 
easy  to  answer  the  latter  ;  it  may  be  broadly  put  that  it  is  impossible 
to  answer  the  former  unless  under  some  special  circumstances. 

Fifty  odd  years  ago,  in  B.  v.  Burns ,  C.  C.  C.,  March,  1863,  the 
judge  made  the  following  remarks,  in  addressing  the  jury  : — 

“  Before  finding  the  prisoner  guilty,  they  must  be  satisfied  that  the  child  was 
completely  born  into  the  world,  and  had  had  an  existence  independently  of  the 
mother.  If  they  were  not  convinced  of  this,  there  would  be  an  end  of  the 
inquiry,  because  a  child  not  completely  born  could  not  be  made  the  subject 
of  an  indictment  for  murder.  Again,  supposing  the  child  to  have  been  fully 
born  alive,  they  would  then  have  to  consider  whether  its  death  had  resulted 
from  any  deliberate  and  wilful  act  on  the  part  of  the  mother.” 

This  view  has  not  been  materially  altered  since  it  was  expressed 
(cf.  Wright,  J.’s,  definition,  p.  193),  and  just  as  stringent  proofs  of  life 
after  birth  are  now  required  as  formerly. 

8.  Between  the  different  members  of  class  (a)  there  is  nothing  to 
choose,  movements  of  limbs,  mouth,  eyelids,  etc.,  slight  cry,  pulsations 
in  the  cord,  are  all  of  equal  value. 

9.  In  class  ( b )  punctured  wounds,  drowning  (in  liquid  other  than 
urine,  faeces,  liquor  amnii,  and  blood),  burning,  and  food  in  the  stomach 
offer  the  best  opportunity  of  proof  of  live  birth  ;  respiratory  changes 
and  wounds  about  the  head  and  neck  are  practically  worthless. 


SUB-SECTION  K.— UNNATURAL  OFFENCES 


Decency  suggests  that  these  should  be  left  unnoticed,  but  the 
claims  of  legal  medicine  necessitate  a  brief  reference  to  them.  The 
actual  offences  themselves  which  will  be  noticed  are  : — 

Masturbation  or  onanism. 

Indecent  exposure. 

Sodomy. 

Tribadism. 

*  Bestiality. 

On  the  first  of  these  the  law  is  silent  unless  done  publicly,  and  so 
it  is  on  tribadism,  but  the  others  are  criminal  offences. 

The  statutes  dealing  with  such  offences  are  The  .Offences  Against 
the  Person  Act,  1861,  24  &  25  Viet.  c.  100,  ss.  61  and  62  : — 

“  61 .  Whosoever  shall  be  convicted  of  the  abominable  crime  of  buggery, 
committed  either  with  mankind  or  with  any  animal,  shall  be  liable,  at  the 
discretion  of  the  court,  to  be  kept  in  penal  servitude  for  life  or  for  any 
term  not  less  than  ten  years. 

“  62.  Whosoever  shall  attempt  to  commit  the  said  abominable  crime, 
or  shall  be  guilty  of  any  assault  with  intent  to  commit  the  same,  or  of  any 
indecent  assault  upon  any  male  person,  shall  be  guilty  of  a  misdemeanor, 
and  being  convicted  thereof  shall  be  liable,  at  the  discretion  of  the  court, 
to  be  kept  in  penal  servitude  for  any  term  not  exceeding  ten  years  and  not 
less  than  three  years,  or  to  be  imprisoned  for  any  term  not  exceeding  two 
years,  with  or  without  hard  labour .” 

The  Criminal  Law  Amendment  Act,  1885,  48  &  49  Viet.  c.  69,  s. 
11  : — 

“  11.  Any  male  person  who,  in  public  or  private,  commits,  or  is  a 
party  to  the  commission  of,  or  procures  or  attempts  to  procure  the  com¬ 
mission  by  any  male  person  of,  any  act  of  gross  indecency  with  another 
male  person,  shall  be  guilty  of  a  misdemeanour,  a?id  being  convicted 
thereof  shall  be  liable  at  the  discretion  of  the  court  to  imprisonment  for 
a  term  not  exceeding  two  years” 

Masturbation.* — Readers  of  Krafft-Ebing’s  “  Psychopathia  Sex- 
ualis  ”  will  not  need  to  be  informed  how  the  practice  of  this  “crime 
against  self  ”  may  easily  lead  to  crime  against  others.  So  long  as  the 
act  is  not  done  openly  the  law  cannot  take  notice  of  it,  though  medical 
men  are  well  aAvare  of  its  terribly  evil  effects.  Presumably  gross 
indecency  would  only  include  the  act  done  coram ,  publico  with  probable 
exposure  of  the  person,  though  it  might  be  made  to  include  a  great  deal 
more.  When  such  cases  occur  they  seldom  (and  rightly  perhaps) 
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receive  notice  in  the  public  prints,  and  the  editor  is  unable  to  find  any 
cases  in  point.  Medical  evidence  could  only  go  so  far  as  to  prove  the 
emission  of  semen  ( vide  Vol.  I.,  “  Tests  for  Semen  ”) ;  but  unless 
caught  flagrante  delicto  it  is  not  likely  that  any  person  would  be  brought 
to  trial. 

Indecent  Exposure. — This  is  covered  by  the  same  section  as  the 
above.  It  is  very  strange  that  the  law  should  have  confined  the 
offence  to  persons  of  the  male  sex  only,  for  there  are  plenty  of  women 
so  depraved  that  they  could  easily  be  capable  of  committing  the  offence. 

Medical  evidence  could,  of  course,  throw  no  light  on  the  actual 
perpetration  of  the  offence,  but  it  is  almost  always  required  to  throw 
light  on  the  mental  condition  of  those  who  have  perpetrated  it,  who 
are  almost  invariably  found  to  be  lunatics  ( vide  “  Lunacy  ”). 

B.  v.  Jones  and  Bowerbanlc,  [1896]  1  Q.  B.  4. — Prisoner  procured 
the  commission  of  an  act  of  gross  indecency  with  the  prisoner  himself. 
Held  :  Offence  was  complete. 

Husband  or  wife  of  person  so  charged  may  be  called  as  witness 
(Crim.  Evid.  Act,  1898,  s.  4). 

Buggery  should  be  defined  as  the  action  of  a  person  of  the  male 
sex  attempting  to  obtain  sexual  gratification  by  means  of  the  anus 
of  a  human  being  (sodomy,  see  Genesis  xix,  5),  or  with  an  animal, 
whether  per  vaginam  or  per  anum.  (Bestiality,  see  margin  of  Act  of 
1861.) 

The  evidence  required  to  establish  it  is  the  same  as  in  rape,  with 
two  important  exceptions.  The  1st  is,  it  is  not  necessary  to  prove 
the  offence  to  have  been  committed  against  the  consent  of  the  person 
upon  whom  it  has  been  perpetrated  ;  the  2nd  is  both  agent  and 
patient  (if  consenting)  are  equally  guilty  ;  but  the  guilty  associate  is 
a  competent  witness.  In  (B.  v.  Wiseman )  Fort.  91  (1717),  a  man 
was  indicted  for  having  committed  this  offence  with  a  woman,  and 
the  majority  of  the  judges  held  that  this  was  within  the  statute. 
Some  years  ago  the  editor  was  consulted  under  the  following  circum¬ 
stances  : — 

A  married  man  refused  to  have  vaginal  connection  with  his  wife  (there  was  no 
impediment),  but  insisted  upon  sodomy  ;  this  she  naturally  refused,  and  wished 
to  obtain  a  separation  on  this  account.  The  husband  had  lived  much  in  the 
East,  and  there  acquired  the  filthy  habit. 

No  legal  proceedings  were  instituted  within  the  editor’s  knowledge. 
Beg .  v.  Jellyman,  8.  C.  &  P.  604  (1838).  Unless  the  person  is  in  a 
state  of  insensibility,  it  is  not  possible  to  conceive  that  this  offence 
should  be  perpetrated  on  an  adult  of  either  sex  against  his  or  her 
will ;  the  slightest  resistance  would  suffice  to  prevent  its  perpetra¬ 
tion.  In  1849  a  question  on  this  point  was  referred  to  the  author 
from  Kingston,  Jamaica.  A  man  was  convicted  for  the  crime  of 
sodomy  alleged  to  have  been  committed  on  the  complaining  party 
while  he  was  asleep.  The  only  evidence  against  him  was  the  statement 
of  the  complainant.  The  opinion  given  was  that  the  perpetration  of 
the  act  during  a  state  of  natural  sleep  was  contrary  to  all  probability. 
The  remarks  already  made  in  reference  to  rape  during  sleep  may  be 
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applied  with  greater  force  to  acts  of  this  nature  (see  pp.  112  et  seq.). 
If  the  crime  be  committed  on  a  boy  under  fourteen  years  it  is  felony 
in  the  agent  only  ;  and  the  same,  it  appears,  as  to  a  girl  under  twelve 
[probably  sixteen  now,  Ed.]  (Archbold,  p.  409).  If  both  are  over 
fourteen  and  both  consent  the  law  regards  the  passive  agent  as  equally 
guilty  with  the  active  agent.  The  act  must  be  in  the  part  where  it  is 
usually  committed  in  the  victim  or  associate  of  the  crime,  and  if  done 
elsewhere  it  is  not  sodomy.  The  facts  are  commonly  sufficiently 
proved  without  medical  evidence,  except  in  the  cases  of  young  persons, 
when  marks  of  physical  violence  will  in  general  be  sufficiently  apparent. 
In  some  instances,  proof  of  the  perpetration  of  the  crime  may  be 
obtained  by  resorting  to  microscopical  evidence.  Stains  upon  the 
linen  of  young  persons  may  thus  furnish  evidence  that  the  crime  has 
been  attempted,  if  not  actually  perpetrated.  Pederastia  is  simply 
that  form  of  buggery  in  which  the  passive  role  is  played  by  a  boy. 
(Priapeia,  Buecheler,  1904,  iii.  p.  139 ;  liv.  p.  150.) 

Medical  Evidence  of  the  Offence. 

General. — It  is  asserted  that  those  who  are  in  the  habit  of  prac- 
tising  sodomy  (sodomites)  exhibit  certain  general  characteristics ; 
but  as  some  undoubtedly  do  not  show  such  stigmata  it  is  unnecessary 
to  enumerate  them. 

Local. — It  is  not  to  be  expected  that  any  evidence  at  all  would  be 
found  on  the  penis  of  the  active  agent  unless  it  were  examined  immedi¬ 
ately  after  the  perpetration,  and  even  then  semen  would  be  no  use, 
for  self-abuse  is  not  a  punishable  (by  law)  offence  ;  the  only  possible 
evidence  obtainable  would  be  the  peculiar  smell  of  the  anal  glands 
transferred  possibly  to  the  penis,  and  possibly  also  traces  of  faeces  on 
the  organ.  Dixon  Mann  relates  a  case  where  a  police  surgeon  deputy 
examined  the  penis  of  the  passive  and  the  anus  of  the  active  agent,  a 
mistake  it  is  well  to  avoid. 

Unless  an  examination  is  made  soon  after  the  perpetration  of  the 
crime,  the  signs  of  it  in  the  passive  agent  will  disappear.  In  the  case 
of  one  long  habituated  to  these  unnatural  practices,  certain  changes 
have  been  pointed  out  as  medical  proofs,  among  them  a  funnel-shaped 
state  of  parts  between  the  nates,  with  the  appearance  of  dilatation, 
stretching,  or  even  a  patulous  state  of  the  anus,  and  a  destruction  of 
the  folded  or  puckered  state  of  the  skin  in  this  part.  There  may  be 
also  marks  of  laceration,  cicatrices,  etc.,  and  sometimes  the  evidence 
derivable  from  the  presence  of  syphilitic  disease.  The  editor  has 
seen  this  funnel-shaped  state  well  marked  in  many  cases  in  which 
there  was  no  reason  to  suspect  the  act,  and  he  has  no  belief  in  it  as 
a  sign  of  sodomy.  It  is  a  sign  of  disappearance  of  the  fat  from  the 
parts. 

This  condition  of  parts  would  represent  the  chronic  state  induced 
by  these  practices  in  the  patient  or  succubus.  In  the  recent  or  acute 
form,  fissure  and  laceration  of  the  sphincter  ani,  with  bruising  and 
effusion  of  blood,  would  be  found.  The  appearances  above  described 
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as  belonging  to  the  chronic  stage  were  met  with  in  the  case  of  Eliza 
Edwards  (Vol.  I.,  ante). 

This  person  was  found  after  death  to  be  a  man,  although  he  had  passed 
himself  oil  in  dress  and  habits  during  life  as  a  woman.  On  examination  of  the 
body  there  was  strong  evidence  that  he  had  been  for  many  years  addicted  to 
unnatural  habits.  It  was  noticed  by  all  present  that  the  aperture  of  the  anus 
was  much  wider  and  larger  than  natural.  There  was  a  slight  protrusion  and 
thickening  of  the  mucous  membrane  at  the  margin.  The  rugae  or  folds  of  skin 
which  give  the  puckered  appearance  to  the  anal  aperture  had  quite  disappeared, 
so  that  this  part  resembled  the  labia  of  the  female  organs.  The  lining  membrane 
was  thickened  at  the  verge  of  the  anus  and  was  in  an  ulcerated  condition.  The 
male  organs  had  been  drawn  up  and  secured  by  a  bandage  bound  round  the  lower 
part  of  the  abdomen.  A  short  account  of  this  remarkable  case  of  concealed  sex 
was  published  in  the  Lond.  Med.  and  Physical  Jour.,  February,  1833,  p.  168. 

Tidy,  L.M.  2,  230,  adds  the  following  remarks  on  evidence  : 
“  Marks  of  violence,  other  than  local  injuries,  are  not  common  in  these 
cases,  because  the  act  is  usually  committed  with  consent.” 

There  are  a  few  cases  where,  in  a  charge  of  sodomy,  stains  of 
semen  can  constitute  important  evidence.  For  instance,  seminal 
stains  on  the  garments  of  a  child  too  young  to  have  emissions  (more 
particularly  if  they  occur  on  the  posterior  portion  of  such  garment) 
constitute  material  evidence.  Or  again,  if  they  occur  on  the  posterior 
portion  of  the  shift  of  a  woman  who  claims  to  have  been  unnaturally 
violated  (although  in  such  case  corroborative  proof  is  required  to 
render  the  fact  of  much  avail  as  evidence),  they  may  prove  important 
in  support  of  the  charge.  Manifestly,  a  seminal  stain  on  the  garment 
of  an  adult  male  is  ofpio  value  whatsoever. 

At  a  post-mortenf  in  such  cases,  it  will  be  advisable  to  note  whether 
there  is  evidence  of  the  boy  or  adult  having  been  gagged.  Further,  it 
must  not  be  forgotten  that  dilatation  of  the  rectum  and  protrusion  of 
the  intestines  through  the  anus  are  common  effects  of  putrefaction. 
A  gaping  anus  with  a  thickened  mucous  membrane  at  its  margins, 
and  smoothness  of  the  skin  around,  are  characteristics  specially  to 
be  looked  for,  whilst  chancres  or  scars  of  chancres  on  the  mucous 
membrane  of  the  rectum  would  be  specially  significant. 

This  crime  is  unhappily  frequent  in  Lancashire,  hardly  an  assize 
being  held  in  Manchester  or  Liverpool  where  one  or  more  of  these 
cases  are  not  tried.  The  crime  is  not  unfrequent  among  seamen.  In 
a  case  tried  at  Liverpool  in  1884  it  was  proved  that  a  sailor  had 
induced  a  lad  to  go  to  sea  in  order  that  he  might  act  as  the  prisoner’s 
passive  agent. 

The  lad  was  unaware  of  this,  and  on  the  offence  being  committed,  denounced 
the  prisoner  to  the  rest  of  the  crew,  who  complained  to  the  captain,  and  the 
prisoner  was  given  in  charge  to  the  authorities  at  the  port  in  South  America. 
The  consular  authorities  inquired  into  the  case,  but  sent  the  prisoner  home  for 
trial  in  England.  The  boy  was  examined  by  Lowndes,  who  found  him  suffering 
from  pain  in  the  anus  and  rectum,  although  this  was  some  time  after  the  com¬ 
mittal  of  the  offence.  The  prisoner  was  convicted,  and  sentenced  to  twenty 
years’  penal  servitude.  In  another  case  where  Lowndes  gave  evidence  the 
prisoner,  a  blind  man,  was  charged  with  committing  this  offence  upon  his  own 
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son,  a  boy  of  twelve,  who  was  himself  the  subject  of  partial  paralysis.  There 
were  indications  that  the  crime  had  been  committed.  The  jury  found  the 
prisoner  guilty  of  the  attempt,  and  he  was  sentenced  to  ten  years’  penal  servitude, 

B.  v.  Woods. — At  the  Liverpool  Summer  Assizes,  1887,  before  Mr.  Justice 
Day,  Thomas  Woods,  forty-three,  a  blind  man,  was  charged  with  having,  at 
Liverpool,  on  July  5th,  committed  an  unnatural  offence  on  his  son  William 
Woods,  aged  nine  years.  The  jury  found  prisoner  guilty  of  an  attempt  at  the 
commission  of  the  offence,  and  he  was  sentenced  to  the  maximum  term  allowed 
by  law — ten  years’  penal  servitude. 

Trials  for  this  crime  are  not  infrequent,  but  the  reports  of  evidence 
are  not  made  public.  R.  v.  Wilde  is  one  of  the  most  notorious  for 
some  years,  as  the  defendant  claimed  to  be,  and  was,  for  some  time  a 
leader  of  taste  and  art  in  certain  circles.  There  cannot  be  any  doubt 
that  false  charges  are  as  common  as  in  cases  of  rape.  They  are  made 
for  the  purpose  of  extortion,  and  as  the  publication  of  such  a  charge, 
even  when  unfounded,  is  greatly  dreaded,  and  has  actually  led  to 
suicide,  it  often  proves  a  successful  method  of  extortion.  It  is 
especially  deserving  of  notice  that  such  accusations  are  frequently 
made  by  soldiers  and  policemen. 

The  case  of  R.  v.  Boulton  and  Park  (Q.  B.,  May,  1871)  drew  public 
attention  to  this  subject. 

The  charge  against  the  defendants  was  that  of  conspiracy  to  commit  or  to 
incite  to  the  commission  of  immorality.  The  defendants  were  young  men  who 
had  for  some  time  gone  about  to  public  places  dressed  as  women,  and  had  been 
seen  on  public  occasions  to  associate  with  men  as  if  they  were  women  of  the 
town.  They  were  beardless  youths,  and  one  of  them,  Boulton,  had  a  counten¬ 
ance  so  feminine,  that  when  seen  by  the  medical  examiners  he  appeared  like  a 
young  woman  in  man’s  clothes.  When  dressed  as  fashionable  women,  they 
imposed  upon  all  who  saw  them.  These  practices  had  gone  on  at  intervals  for 
one  or  two  years  before  they  were  detected  and  exposed.  The  defence  was,  that 
they  had  dressed  themselves  as  women  for  the  purpose  of  performing  at  private 
theatricals,  but  this  did  not  account  for  all  the  circumstances  proved  against 
them  by  eye-witnesses,  as  well  as  by  their  correspondence  with  many  persons 
,  who  were  believed  to  be  accomplices.  They  also  assumed  female  names,  and  used 
them  in  correspondence  with  men.  “  They  habitually  walked  the  streets  and 
frequented  places  of  public  amusement  in  women’s  clothes,  practising  all  the 
petty  arts  of  prostitutes,  submitting  to  be  entertained  as  such  by  gentlemen,  and 
then  suddenly  resuming  the  privileges  of  their  own  sex.”  It  was  suggested  by 
the  course  of  proceedings  that  the  defendants  had  not  only  conspired  to  commit, 
but  had  actually  committed,  a  felonious  crime  ;  but  of  this  no  proof  was  offered, 
and  after  a  lengthened  trial  the  jury  returned  a  verdict  of  not  guilty.  The 
defendants  had  been  examined  before  the  trial  by  a  number  of  medical  men 
engaged  for  the  prosecution  and  defence,  including  Mr.  Gibson,  the  surgeon 
of  'Newgate,  and  the  author,  acting  on  the  part  of  the  Crown.  The  medical 
opinions  differed,  but  at  the  date  of  examination  there  was  no  distinct  evidence 
that  any  unnatural  offence  had  been  perpetrated. 

Schoolmasters  are  occasionally  charged  (one  near  Oxford  in  1903 
and  another  in  London,  1904)  with  criminal  offences  in  connection 
with  their  scholars.  It  seems  probable  that  in  many  such  cases 
mutual  or  one-sided  masturbation  may  be  alone  practised. 

.R.  v.  Smith  and  another  (C.  C.  C.,  Old  Bailey,  April  10th,  1877,  before  Mr. 
Justice  Manisty.) — Case  of  sodomy.  Smith  was  condemned  to  penal  servitude 
for  life,  and  the  other  prisoner  to  ten  years’  penal  servitude.  Smith  (aged 
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thirty-five)  was  a  thick-set  muscular  man,  with  dark  bushy  beard  and  whiskers 
He  was  not  at  all  feminine  in  appearance,  but  was  dandified  in  dress,  and  went 
by  the  name  of  Captain  Smith.  He  had  debauched  about  fifty  lads  employed 
in  the  telegraph  service  of  the  General  Post  Office.  His  custom  was  to  enter 
into  conversation  with  the  boys,  give  them  wine,  suppers,  spirits,  cigars,  etc., 
to  show  them  indecent  pictures,  and  finally  commit  unnatural  crimes  upon 
them.  No  medical  evidence  was  taken. 


The  following  remarks  are  by  Dr.  Sutherland  ( Ind .  Med.  Gaz., 
June,  1902)  : — 

“  The  Signs  of  Passive  Paederasty. — Into  the  description  of  these 
Tardieu  and  others  have  gone  at  considerable  length,  with  the  result 
that  to  many  minds  the  ‘  infundibulum  ’  and  the  ‘  triangular  sodomitic 
wound 5  are  a  sine  qua  non  of  passive  paederasty.  Undoubtedly 
Tardieu  and  his  school  did  see  what  they  describe,  and  where  these 
signs  are  present  the  evidence  is  complete  ;  but  where  they  are  absent 
the  innocence  of  the  accused  should  not  be  presumed  in  all  cases. 
Witness  the  following  case  : — A  Brahmin,  aged  about  forty,  sought 
treatment  for  what  he  said  was  a  boil  on  the  perinaeum.  On  examining 
the  c  boil,  ’  I  found  it  to  be  a  typical  Hunterian  chancre,  situated  one 
inch  in  front  of  the  anus,  and  on  being  questioned  the  patient  admitted 
that  he  might  have  contracted  it  from  one  of  his  friends.  He  volun¬ 
teered  the  statement  that  he  had  been  a  pathic  for  at  least  twenty 
years,  so  I  examined  him  for  the  classical  signs  of  his  aberration,  and 
found  none  of  them.  The  genitals  were  well  formed,  there  was  no 
deformation  of  the  anal  region,  no  infundibulum  nor  loss  of  rugfe,  and 
the  tone  of  the  sphincter  was  normal.” 

On  this  unsavoury  subject  Mr.  S.  B.  Atkinson  has  kindly  given  the 
editor  the  following  references 


R.  v.  Jellyman,  1838  (8  C.  &  P.  604),  here  with  his  own  wife. — If  with  consent, 
the  pathic  (other  party)  an  accomplice,  and  hence  cannot  be  called  as  a  witness. 

R.  v]  OoSTe  C1  342)}-If  *» "  (Pe“i0“>  effected,  the 

crime  is  complete,  otherwise  an  attempt  (with  ten  years’  penal  servitude). 

R.  v.  Jacobs  (R.  &  It.  C.  C.  331). — Must  be  in  ano.  Into  child’s  mouth  does 
not  constitute  the  offence. 


“  B.  v.  Brown  (24  Q.  B.  D.  357),  1890. — Domestic  fowl  was  used — * 
guilty  of  attempt  (twelve  months’  imprisonment  with  hard  labour).” 

Tribadism. — This  word  means  the  gratification  of  the  sexual  desire 
of  a  woman  by  a  woman.  It  would  be  unnecessary  to  mention  it  here, 
for  there  can  be  very  little  chance  of  medical  evidence  establishing 
proof  of  the  act,  and,  moreover,  it  is  not  an  indictable  offence,  but  the 
following  letter,  omitting  names  and  address,  was  written  on  March 
15th,  1897,  to  Dr.  Stevenson.  The  answer  is,  of  course,  No. 


“  Dear  Dr.  Stevenson,— Is  tribadism  a  criminal  offence  ?  and  if  so  would 
the  commission  of  it  by  a  married  woman  enable  her  husband  to  obtain  a  divorce 
supposing  it  could  be  proved  ?  These  problems  were  submitted  to  me  by  a 
medical  friend,  and  I  find  so  very  little  on  this  unsavoury  subject  that  I  venture 
to  see  if  your  experience  can  help  me. 

“  My  friend  sent  the  married  lady  in  question  abroad  a  short  time  ago  to 
travel  with  a  nurse  on  account  of  great  sexual  excitability  and  suspected  mas¬ 
turbation,  and  it  seems  that  whilst  abroad  she  has  been  guilty  of  tribadism  with 
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a  lady  friend.  Tliis  having  come  to  the  knowledge  of  the  husband,  he  has  been 
to  his  mother-in-law  and  told  her  that  her  daughter  has  been  guilty  of  a  criminal 
offence,  and  that  he  is  going  to  obtain  a  divorce. 

“  I  apprehend  that  the  proof  would  have  to  be  furnished  entirely  by  other 
than  medical  evidence.  Have  you  any  experience  on  this  subject  ? 

“  My  own  experience  is  that  the  problem  is  purely  a  legal  one. 

“  Apologising  for  thus  troubling  you. 

“  Believe  me,  Yours  faithfully.” 

The  letter  shows  how  blackmail  might  be  demanded.  The  act 
commonly  arises  in  women  with  nymphomania,  and  its  alleged 
occurrence  would  suggest  an  inquiry  into  her  mental  state.  ( Th . 
Gautier ,  “Mad.  de  Maupin,”  end). 

Bestiality. — The  Germans  apply  the  term  sodomy  to  the  unnatural 
intercourse  of  man  with  animals  (Casper,  “  Gerichtl.  Med.,”  vol.  1, 
p.  180).  To  this  we  more  commonly  give  the  name  of  bestiality.  Trials 
for  this  crime  perpetrated  with  animals,  such  as  the  cow,  the  mare, 
and  the  she-ass,  are  not  unfrequent  at  the  assizes.  They  are  not 
reported,  and  do  not  therefore  attract  any  public  notice.  The  criminals 
are  commonly  youths  or  men  employed  to  look  after  the  animals.  In 
most  of  these  cases  the  criminal  has  been  caught  flagrante  delicto ,  or 
under  such  circumstances  as  to  leave  no  doubt  of  the  attempt,  if  not 
of  the  completion,  of  the  act  of  unnatural  intercourse. 

Medical  evidence  is  seldom  required  to  sustain  the  prosecution. 
There  may  be,  however,  circumstances  which  can  only  be  properly 
interpreted  by  an  expert.  The  hair  of  the  animal  may  be  found  on 
the  perpetrator,  or  marks  of  blood  or  feculent  matter  upon  his  dress, 
and  in  such  cases  analysis,  or  the  microscope,  may  enable  a  witness  to 
express  an  opinion  in  proof  or  disproof  of  the  charge.  It  would 
obviously  be  more  important  to  discover  animal  hairs  on  the  under¬ 
clothing  than  on  coat,  trousers,  etc. 

In  one  case  tried  at  the  assizes,  where  a  man  was  charged  with  having  had 
unnatural  intercourse  with  a  cow,  the  prosecution  was  able  to  show  that  some 
short  coloured  hairs  found  on  the  prisoner’s  person  resembled  those  of  the  animal. 
In  another  case  ( R .  v.  Brinkley ,  Lincoln  Ass.,  April,  1887)  Sir  Thomas  Stevenson 
found  the  peculiar  coloured  hairs  of  a  mare  upon  the  prisoner’s  clothes,  and 
spermatozoa  on  his  trouser-flap. 

The  medical  jurists  of  Germany  have  taken  a  great  interest  in  cases 
of  sodomy  and  bestiality  ;  and  in  some  of  their  reports  they  have  con¬ 
trived  to  throw  an  air  of  science  over  the  details  of  this  detestable 
crime.  Kutter  has  published  an  elaborate  report  of  a  case  of  this 
kind  (“  Fleischlicher  Vermischung  mit  einem  Thiere  ”),  in  which  a  sub¬ 
officer  was  charged  by  his  captain  with  unnatural  intercourse  with  a 
mare,  and  in  support  of  the  charge  Kutter  was  able  to  furnish  good 
microscopical  evidence. 

The  captain,  on  entering  the  stable  suddenly,  found  the  prisoner  in  the  act  of 
moving  away  from  the  stall  of  the  animal.  Kutter  was  called  to  examine  the 
mare,  and  found  some  small  abrasions  about  the  genitals  of  the  animal,  and  a 
slight  escape  of  bloody  mucus  from  these  parts.  The  prisoner  willingly  sub¬ 
mitted  himself  to  examination.  Kutter  found  some  stains  of  blood  on  his  shirt  ; 
and  on  the  penis  between  the  prepuce  and  the  glans  there  were  a  number  of 
short,  dark,  pointed  hairs.  The  prisoner  accounted  for  them  by  saying  that 
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the  night  before  he  had  had  connection  with  some  woman.  Kutter  examined 
the  hairs  carefully  by  the  aid  of  a  miscroscope,  and  found  them  to  be  shorter, 
thicker,  and  more  pointed  than  those  of  a  human  being.  They  were  also  coarse, 
and  less  transparent.  Comparing  them  with  hairs  gently  rubbed  off  the  back 
part  of  the  mare,  they  exactly  corresponded  in  colour,  form,  and  length,  so  as  to 
leave  no  doubt  on  his  mind  that  there  had  been  unnatural  intercourse.  It  was 
impossible  to  say  with  any  certainty  that  the  blood-stains  on  his  shirt  were 
produced  by  the  blood  of  the  animal.  This,  however,  was  not  a  necessary  part 
of  the  evidence  (Horn’s  Vierteljahrsschr.,  1865,  1,  p.  160).  On  these  facts  Kutter 
gave  an  opinion  that  the  prisoner  had  been  guilty  of  unnatural  intercourse  with 
the  mare. 

With  regard  to  all  these  filthy  crimes  the  editor  feels  it  his  duty  to 
add  a  few  words  of  comment  as  to  the  cause  of  them. 

It  has  to  be  admitted  that  the  sexual  passion  or  feelings  are 
stronger  in  some  people  (of  both  sexes)  than  in  others,  and  it  is  only 
education  and  decent  social  environment  that  keeps  them  in  check. 
If  then  a  charge  of  unnatural  sexual  gratification  be  brought  against 
any  one,  it  is  but  fair  to  inquire  into  his  or  her  educational  advantages 
and  social  surroundings  in  apportioning  a  punishment  to  fit  the  crime. 

Further,  it  must  again  be  admitted  that  undue  sexual  passion  is 
frequently  not  merely  a  cause  of  lunacy,  but  is  actually  evidence  of 
lunacy,  and  the  victim  of  it  is  more  properly  treated  by  confinement 
to  a  lunatic  asylum  than  by  imprisonment  amongst  ordinary  criminals. 

Lastly,  and  a  most  important  point,  there  is  abundant  medical 
experience,  readily  available  as  medical  evidence,  to  show  that  bodily 
states  may  account  for  pathological  increase  in  sexual  desire  and 
passion,  and  so  lead  to  crime.  These  states  may  be,  in  younger 
people,  actual  disease  (Herpes  preputialis,  for  example)  capable  or  not 
of  cure,  and  in  older  males  there  is  a  condition  (?  disease),  “  enlarged 
prostate,”  which  is  most  certainly  a  direct  provocative,  in  many  cases, 
to  the  commission  of  crime.  Such  a  condition  can  hardly  be  urged  as 
an  excuse,  but  it  can  be  offered  as  an  explanation,  and  what  is  more 
to  the  point,  it  is  a  condition  capable  of  cure  by  operation,  and  it 
might  seem  but  right  to  offer  to  an  elderly  man  the  alternative  of 
submitting  to  cure  before  actually  condemning  him  to  a  period  of  penal 
servitude,  the  results  of  operation  to  be  awaited  before  passing  sentence. 

F or  those  who  desire  to  read  fuller  details  the  following  references 
are  given : — 

Dubois -Desaulle,  “  Etude  sur  la  bestialite.”  Paris,  1905. 

von  Krafft-Ebing,  “  Der  Contrarsexuale  vor  dem  Strafrichter.”  Wien,  1895. 

von  Krafft-Ebing,  “  Psychopathia  sexualis,”  12th  edit.  Stuttgart,  1903.  Eng]. 

Trans.,  1906. 

Moll,  “  Die  Contrare  Sexualempfindung.”  Berl.,  1893. 

Thoinot,  “  Attentats  aux  moaurs  et  perversions  du  sens  genital.”  Paris,  1898. 
Jahresbericht  f.  sexuelle  Zwischenstufen.  Leipz.,  1900. 

Casper,  E.  Tr.,  Vcl.  III.,  Ch.  III.,  pp.  329-346. 

Vibert,  “  M6d.  Legale,”  Sec.  II.,  Ch.  I.,  pp.  353-361. 

Geary,  “Marriage  and  Family  Relations,”  1892,  pp.  173,  311,  note  5,  350. 

Levit.  xviii,  22-3;  xx,  15-16. 

Ezekiel  xxiii,  20. 

Petronius,  c,  85-87.  Buecheler,  pp.  57-8, 


SECTION  XV 

POISONING  AND  TOXICOLOGY 


This  large  and  very  important  section  of  forensic  medicine,  may 
be  conveniently  subdivided  into  the  following  sub-sections,  viz.  : — 
Sub-section  A.  The  Law  on  Poisons,  including  the  definition  of 

a  Poison  or  Noxious  Thing. 

B.  How  Poisons  Act,  and  the  Circumstances  that 
influence  their  Action. 

C.  The  Diagnosis  of  Poisoning. 

D.  What  to  do  in  Cases  of  (suspected  or  proved) 
Poisoning. 

E.  Poisoning  by  the  various  (Groups  of)  Individual 
Poisons. 
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SUB-SECTION  A.— THE  LAW  ON  POISONS,  INCLUDING 
THE  DEFINITION  OF  A  POISON  OR  NOXIOUS  THING 

Offences  against  the  Person  Act,  1861,  24  &  25  Viet.  c.  100,  secs. 
11  to  25. 

“  1.  Whosoever  shall  administer ,  or  cause  to  be  administered  to  or  taken 
by,  any  person,  any  poison  or  other  destructive  thing,  with  intent  to 
commit  murder,  shall  be  guilty  of  felony.  (Sec.  11.) 

“  2.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  or 
cause  to  be  administered  to,  or  taken  by,  any  other  person,  any  poison 
or  other  destructive  or  noxious  thing,  so  as  thereby  to  endanger  the  life 
of  such  person,  or  so  as  thereby  to  inflict  upon  such  person  any  grievous 
bodily  harm,  shall  be  guilty  of  felony.  (Sec.  14.) 

“  3.  Whosoever  shall  unlawfully  and  maliciously  administer  to,  or 
cause  to  be  administered  to  or  taken  by,  any  other  person  any  poison  or 
other  destructive  or  noxious  thing,  with  intent  to  injure,  aggrieve,  or 
annoy  such  'person,  shall  be  guilty  of  a  misdemeanour.  (Sec.  24.) 

“  4.  If.  upon  the  trial  of  any  person  charged  with  the  felony  above 
mentioned,  the  jury  shall  not  be  satisfied  that  such  a  person  is  guilty 
thereof,  but  shall  be  satisfied  that  he  is  guilty  of  the  misdemeanour  above 
mentioned,  then,  and  in  every  such  case,  the  jury  may  acquit  the  accused 
for  such  felony  and  find  him  guilty  of  such  misdemeanour.  (Sec.  25.) 

“5.  Whosoever  shall,  by  any  means  other  than  those  specified  in 
any  of  the  preceding  sections  of  this  Act,  attempt  to  commit  murder,  shall 
be  guilty  of  felony.  (Sec.  15.) 

“  6.  Whosoever  shall  unlawfully  apply  or  administer  to,  or  cause  to 
be  taken  by,  or  attempt  to  apply  or  administer  to,  or  attempt  to  cause  to 
m.j. — VOL.  II.  305  20 
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be  administered  to  or  taken  by,  any  'person,  any  chloroform,  laudanum, 
or  other  stupefying  or  overpowering  drug,  matter,  or  thing,  with  intent, 
in  any  of  such  cases,  thereby  to  enable  himself  or  any  other  person  to 
commit ,  or  with  intent,  etc.,  to  assist  any  other  person  in  committing,  any 
indictable  offence,  shall  be  guilty  of  felony.  (Sec.  22.) 

Such,  is  at  the  present  time  the  English  law  on  the  subject  of 
poisoning  so  far  as  it  affects  medical  men  and  their  evidence,  and  around 
these  very  important  paragraphs  many  momentous  issues  and  decisions 
have  collected,  and  many  very  hotly  contested  arguments  have  been 
held.  The  reader  will  find  much  interesting  information  on  the 
law  on  the  subject  in  “The  Law  in  Relation  to  Poisons,”  by  Glyn 
Jones,  1909. 

Definition  of  a  Poison. — Before  the  words  “  destructive  ”  and 
“  noxious  thing  ”  were  introduced  into  the  law,  the  definition  of  what 
was  and  what  was  not  a  poison  was  a  matter  of  the  very  highest 
importance.  Now  the  definition  is  really  of  but  little  more  than 
historical  interest,  except  in  so  far  that  a  cross-examining  counsel 
may  legitimately  ask  a  medical  witness  for  his  (the  witness’s)  defini¬ 
tion  with  a  view  to  showing  either  bias  or  ignorance  in  the  witness’s 
mind.  An  attempt  must  therefore  be  made  to  suggest  a  sufficient 
definition. 

A  poison  is  commonly  defined  to  be  a  substance  which,  when 
administered  or  taken  in  small  quantity ,  is  capable  of  acting  dele- 
teriously  on  the  body.  In  popular  language,  this  term  is  applied 
only  to  those  substances  which  destroy  life  in  small  doses.  This 
popular  view  of  the  nature  of  a  poison  is  too  restricted  for  the  purposes 
of  medical  jurisprudence.  It  would  obviously  exclude  numerous 
compounds  the  poisonous  properties  of  which  cannot  be  disputed, 
as  for  example,  the  salts  of  copper,  tin,  zinc,  lead,  and  antimony. 
These,  generally  speaking,  act  as  poisons  only  when  administered  in 
quantities  which  in  medicinal  language  would  be  called  large  doses. 
Some  substances,  such  as  nitre  or  chloride  of  sodium  (common  salt), 
have  not  been  observed  to  have  a  noxious  action  except  when  taken 
in  quantities  which  in  popular  language  would  be  called  large,  while 
arsenic,  on  the  contrary,  acts  as  a  poison  in  small  dose  ;  but  in  medico¬ 
legal  view,  whether  a  man  dies  from  the  effects  of  an  ounce  of  nitre 
or  two  grains  of  arsenic,  the  responsibility  of  the  person  who  criminally 
administers  the  substance  is  the  same.  Each  may  be  regarded  as  a 
poison,  differing  from  the  other  only  in  its  degree  of  activity  and 
in  its  mode  of  operation.  The  result  is  the  same  :  death  is  caused 
by  the  substance  taken  ;  and  the  quantity  required  to  destroy  life, 
even  if  it  could  be  always  accurately  determined,  cannot  enable  us  to 
distinguish  a  poisonous  from  a  non-poisonous  substance.  If,  then, 
a  medical  witness  be  asked,  “  What  is  a  poison  ?  ”  he  must  beware  of 
adopting  this  popular  definition,  or  of  confining  the  term  poison  to 
a  substance  which  is  capable  of  operating  as  such  in  a  small  dose 
taken  once. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison 
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as  shall  be  entirely  free  from  objection.  Perhaps  the  most  compre¬ 
hensive  which  can  be  suggested  is  this  : — “  A  poison  is  a  substance 
which,  when  taken  into  the  mouth  or  stomach  or  when  absorbed  into 
the  blood,  is  capable  of  seriously  affecting  health  or  of  destroying  life 
by  its  action  on  the  tissues  with  which  it  immediately,  or  after  absorp¬ 
tion,  comes  in  contact.”  There  are  various  channels  by  which  poisons 
enter  the  blood  :  some  are  in  the  forms  of  gases  or  vapours  ;  these 
operate  rapidly  through  the  lungs  :  others  are  liquid  or  solid,  and 
these  may  reach  the  blood  either  through  the  skin  or  through  a  wound, 
but  more  commonly  through  the  lining  membrane  of  the  stomach  or 
bowels,  as  when  they  are  taken  or  administered  in  the  ordinary  manner. 
The  latter  chiefly  give  rise  to  medico-legal  investigations.  Some  sub¬ 
stances  act  as  poisons  by  any  one  of  these  channels  ;  thus  arsenic  is  a 
poison  whether  it  enters  the  blood  through  the  lungs,  the  skin,  or  the 
stomach  and  bowels  :  but  such  poisons  as  those  of  snakes,  of  rabies, 
and  of  glanders,  appear  to  greatly  affect  the  body  only  through  a 
wound  in  the  skin.  When  introduced  into  the  stomach,  these  animal 
poisons  have  been  found  to  be  almost  inert.  This  subject  will  be 
further  considered  {vide  “Animal  Poisons  ”). 

It  will  be  noticed  that  this  definition  certainly  includes  the  great 
class  of  corrosives  and  also  most  of  the  mechanical  bodies,  such  as 
powdered  glass. 

It  is  not  possible  in  the  abstract  to  define  the  boundary  between 
a  medicine  and  a  poison.  It  is  usually  considered  that  a  medicine  in  a 
large  dose  is  a  poison,  and  a  poison  in  a  small  dose  is  a  medicine  ; 
but  a  medicine  such  as  tartarated  antimony  may  be  easily  converted 
into  a  poison  by  giving  it  in  small  (medicinal)  doses  at  short  intervals, 
either  under  states  of  the  body  not  adapted  to  receive  it,  or  in  cases  in 
which  it  exerts  an  injuriously  depressing  effect.  Some  deaths  have 
been  occasioned  by  this  wilful  misuse  of  antimony  in  doses  which 
might  be  described  as  medicinal,  although  in  the  cases  referred  to  no 
other  intention  could  have  existed,  in  the  secret  administration  of 
this  substance,  than  that  of  destroying  life.  A  person  may  die  either 
from  a  large  dose  of  a  substance  given  at  once,  or  from  a  number  of 
small  doses  given  at  such  intervals  that  the  system  cannot  recover 
from  the  effects  of  one  before  another  is  administered.  This  remark 
applies  to  a  great  number  of  medicines  which  are  not  commonly  in¬ 
cluded  in  a  list  of  poisons.  In  fact,  the  only  real  difference  between 
a  medicine  and  a  poison  is  the  intent  with  which  they  are  purposely, 
not  accidentally,  given,  the  one  to  save  life  or  cure  disease,  the  other 
to  destroy  life  or  simulate  disease.  ( Hichens’  novel,  “  Bella  Donna.”) 

If  we  cannot  in  the  abstract  thus  define  a  poison  we  have  in  the 
schedules  of  the  Pharmacy  Act  of  1868  a  means  whereby  certain  sub¬ 
stances,  at  any  rate,  are  by  the  law  defined  as  poisons  ;  and  it  is  very 
germane  to  the  present  work  to  consider  some  points  in  connection 
with  that  Act. 

It  was  passed  in  1868  as  a  means  for  reducing  the  dangers  to  human 
life,  by  restricting  the  indiscriminate  sale  of  poisons  by  all  and  sundry. 
In  it  certain  substances  were  scheduled  in  two  lists  as  being  too  danger- 
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ous  to  be  indiscrimately  sold  to  the  public,  by  ordinary  shopkeepers, 
without  special  precautions  ;  it  also  had  the  object  of  enabling  the 
police  and  others  to  trace  more  easily  poisons  which  had  been  used 
for  criminal  purposes.  The  Act  has  not  succeeded  in  entirely  avoiding 
the  improper  use  of  the  substances,  nor  could  it  be  expected  to  do  so, 
but  it  has  been,  and  continues  to  be,  of  most  material  use  to  the 
public,  and  to  the  ends  of  justice. 

As  regards  the  lists  of  substances,  with  those  in  Part  I.  a  registra¬ 
tion  of  the  sale  is  compulsory,  and  the  poisons  are  not  allowed  by  the 
Act  to  be  sold  unless  the  purchaser  is  known  to,  or  introduced  by  some 
person  known  to  the  seller,  the  purpose  for  which  the  poison  is  wanted 
having  to  be  entered  in  a  book  provided  for  the  purpose,  whereas 
those  in  Part  II.  merely  have  to  be  labelled  with  the  name  of  the 
substance,  the  word  “Poison,”  and  the  name  and  address  of  the 
seller. 

The  following  lists  as  amended  by  Order  in  Council  are  copied 
from  the  Calendar  of  the  Pharmaceutical  Society  for  1917  : — 

Part  I. 

Arsenic,  and  its  medicinal  preparations. 

Aconite,  aconitine  and  their  preparations. 

Alkaloids. — All  poisonous  vegetable  alkaloids  not  specifically  named  in  this 
schedule,  and  their  salts,  and  all  poisonous  derivatives  of  vegetable 
alkaloids. 

Atropine,  and  its  salts,  and  their  preparations. 

Belladonna,  and  all  preparations  or  admixtures  (except  belladonna  plaisters) 
containing  0*  1  or  more  per  cent,  of  belladonna  alkaloids. 

Cantharides,  and  its  poisonous  derivatives. 

Coca,  any  preparation  or  admixture  of,  containing  1  or  more  per  cent,  of  coca 
alkaloids. 

Corrosive  sublimate. 

Cyanide  of  potassium,  and  all  poisonous  cyanides  and  their  preparations. 
Emetic  tartar,  and  all  preparations  or  admixture  containing  1  or  more  per  cent, 
of  emetic  tartar. 

Ergot  of  rye,  and  preparations  of  ergot. 

Nux  vomica,  and  all  preparations  or  admixtures  containing  0*2  or  more  per 
cent,  of  strychnine. 

Opium,  and  all  preparations  or  admixtures  containing  075  or  more  per  cent. 

of  morphine. 

Picrotoxin. 

Prussic  acid,  and  all  preparations  or  admixtures  containing  O'  1  or  more  per  cent, 
of  prussic  acid. 

Savin,  and  its  oil,  and  all  preparations  or  admixtures  containing  savin  or  its  oil. 

Part  II. 

Almonds,  essential  oil  of  (unless  deprived  of  prussic  acid). 

Antimonial  wine. 

Cantharides,  tincture  of,  and  all  vesicating  liquid  preparations  or  admixtures  of. 
Carbolic  acid,  and  liquid  preparations  of  carbolic  acid,  and  its  homologues  con¬ 
taining  more  than  3  per  cent,  of  those  substances,  except  preparations  for 
use  as  sheep  wash  or  for  any  other  purpose  in  connection  with  agriculture 
or  horticulture,  contained  in  a  closed  vessel  distinctly  labelled  with  the 
word  “  poisonous,”  the  name  and  address  of  the  seller,  and  a  notice  of  the 
special  purposes  for  which  the  preparations  are  intended. 

Chloral  hydrate. 
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Chloroform,  and  all  preparations  or  admixtures  containing  more  than  20  per 
cent,  of  chloroform. 

Coca,  any  preparation  or  admixture  of,  containing  more  than  0*1  per  cent. 

but  less  than  1  per  cent,  of  coca  alkaloids. 

Diethyl -barbituric  acid,  and  other  alkyl,  alyl,  or  metallic  derivatives  of 
barbituric  acid,  whether  described  as  veronal,  proponal,  medinal,  or  by  any 
other  trade  name,  mark  or  designation  ;  and  all  poisonous  urethanes  and 
ureides  [added  March  12th,  1913], 

Digitalis. 

Mercuric  iodide. 

Mercuric  sulphocyanide. 

Oxalic  acid. 

Poppies,  all  preparations  of,  excepting  red  poppy  petals  and  syrup  of  red  poppies 
(Papaver  Khseas). 

Precipitate,  red,  and  all  oxides  of  mercury. 

Precipitate,  white. 

Strophanthus. 

Sulphonal,  and  its  homologues,  whether  described  as  trional,  tetronal  or  by  any 
other  trade  name,  mark  or  designation  [added  March  12th,  1913]. 

All  preparations  or  admixtures  which  are  not  included  in  Part  I.  of  this  schedule, 
and  contain  a  poison  within  the  meaning  of  the  Pharmacy  Acts,  except 
preparations  or  admixtures  the  exclusion  of  which  from  this  schedule 
is  indicated  by  the  words  therein  relating  to  carbolic  acid,  chloroform, 
and  coca  and  except  such  substances  as  come  within  the  provisions  of 
Section  V.  of  this  Act. 

Memorandum. — Special  importance  attaches  to  the  last  paragraph  of  Part 
II.  of  the  schedule,  as  the  effect  of  that  paragraph  is  to  include  in  Part  II. 
many  preparations  and  admixtures  of  vegetable  drugs  which  contain  poisonous 
alkaloids,  although  the  drugs  containing  them  are  not  specified  in  the  schedule. 

The  above  schedule  is  the  schedule  to  8  Edw.  VII,  Cap.  35 
known  as  the  Pharmacy  Act  1908,  and  it  constitutes  all  substances 
found  in  the  schedule  “Poisons  within  the  meaning  of  the  Act.” 

“The  Act  of  1868  also  authorised  the  Society  to  frame  regulations  for  the 
keeping,  dispensing,  and  selling  of  poisons.  Some  thirty  years  after  the  passing 
of  the  Act — to  be  exact,  on  January  11th,  1899 — the  Pharmaceutical  Society 
did  adopt  such  regulations,  and  they  were  duly  confirmed.  On  May  28th,  1902, 
the  Society  passed  a  further  regulation,  the  effect  of  which  is  to  require  that 
liquid  disinfectants,  like  liniments,  embrocations,  and  lotions,  if  they  contain 
scheduled  poisons,  should  be  sent  out  in  bottles  rendered  dintinguishable  by 
touch  from  ordinary  medicine  bottles,  and  that  there  should  also  be  affixed  to 
each  such  bottle,  in  addition  to  the  name  of  the  article  and  to  any  particular 
instructions  for  its  use,  a  label  giving  notice  that  the  contents  of  the  bottle 
are  not  to  be  taken  internally.  [The  regulations  now  stand  as  follows  ( London 
Gazette ,  July  4th,  1902)] : — - 

“  1.  That  in  the  keeping  of  poisons  each  bottle,  vessel,  box,  or  package  con¬ 
taining  a  poison  be  labelled  with  the  name  of  the  article,  and  also  with  some 
distinctive  mark  indicating  that  it  contains  poison. 

“  2.  Also  that  in  the  keeping  of  poisons  each  poison  be  kept  on  one  or  other 
of  the  following  systems,  namely — 

[a)  In  a  bottle  or  vessel  tied  over,  capped,  locked,  or  otherwise  secured 
in  a  manner  different  from  that  in  which  bottles  or  vessels  containing 
ordinary  articles  are  secured  in  the  same  warehouse,  shop,  or  dispensary  ; 
or 

( b )  In  a  bottle  or  vessel  rendered  distinguishable  by  touch  from  the 
bottles  or  vessels  in  which  ordinary  articles  are  kept  in  the  same  ware¬ 
house,  shop,  or  dispensary  ;  or 
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(c)  In  a  bottle,  vessel,  box,  or  package  kept  in  a  room  or  cupboard  set 
apart  for  dangerous  articles. 

“  3.  That  in  the  dispensing  and  selling  of  poisons,  all  liniments,  embro¬ 
cations,  lotions,  and  liquid  disinfectants  containing  poison  to  be  sent  out  in 
bottles  rendered  distinguishable  by  touch  from  ordinary  medicine  bottles, 
and  that  there  also  be  affixed  to  each  such  bottle,  in  addition  to  the  name  of  the 
article  and  to  any  particular  instructions  for  its  use,  a  label  giving  notice  that  the 
contents  of  the  bottle  are  not  to  be  taken  internally.” 

In  February,  1903,  a  departmental  committee  appointed  by  the 
Lord  President  of  the  Council  issued  a  report  on  Schedule  A  of  the 
Pharmacy  Act  ( vide  Lancet,  1,  1903,  p.  599),  chiefly  with  reference 
to  restrictions  in  trade  in  poisonous  vermin  killers,  etc.  As  a  conse¬ 
quence  of  the  report  of  this  committee  the  new  Poisons  and  Pharmacy 
Act  became  law  on  April  1st,  1909.  It  is  chiefly  concerned  with  the 
sale  of  arsenic  and  nicotine,  and  with  defining  the  status  of  com¬ 
panies  for  the  sale  of  potent  drugs.  It  also  enlarges  the  power  of  the 
Pharmaceutical  Society  to  make  bye-laws. 

It  is  very  easy  to  find  fault  with  the  schedules  both  for  what  they 
contain  and  what  they  omit.  For  instance,  “all  vegetable  'poisonous 
alkaloids  ”  is  simply  begging  the  question  entirely,  whilst  a  list  which 
does  not  contain  croton  oil,  nor  any  lead  salts,  etc.,  etc.,  must  certainly 
be  considered  very  imperfect.  Moreover,  all  poisonous  substances 
which  can  be  extracted  from  vegetables  are  not  alkaloids — for  in¬ 
stance,  digitalein  and  strophanthin  are  both  glucosides  ;  but  the  point 
is,  perhaps,  hardly  worth  labouring  in  a  work  on  forensic  medicine, 
though  it  is  easy  to  conceive  how  questions  and  cases  might  easily 
arise  around  the  definitions  of  these  scheduled  poisons. 

The  analogous  question  of  poisoning  in  ordinary  occupations 
trenches  too  much  upon  the  domain  of  public  health  to  be  discussed 
here.  The  reader  is  referred  to  the  following  for  more  information  : — 
“Dangerous  Trades,”  edited  by  Thomas  Oliver,  with  numerous  contri¬ 
butors  (Murray,  1902);  Rambousek,  “Industrial  Poisoning,”  trans¬ 
lated  by  T.  H.  Legge  (London  :  Arnold,  1913)  ;  reports  of  the  Chief 
Inspector  of  Factories  and  Workshops  issued  as  blue-books  from  time 
to  time  ;  “  Notifications  of  Industrial  Poisoning  Cases  under  the  Fac¬ 
tory  and  Workshops  Act  of  1901  ”  ;  “Poison  Legislation,”  by  Sir 
James  Creighton  Browne,  an  address  to  the  Pharmaceutical  Society 
( Lancet ,  2,  1898,  p.  929).  Vide  also  “  The  Effects  of  the  Factory 
System,”  by  Allen  Clarke  (1899) ;  also  remarks  on  the  Workmen’s 
Compensation  Act  in  the  present  work,  Vol.  I. 

There  is  an  amusing  and  interesting  article  in  the  Pharm.  Jour., 
1898,  p.  691,  on  historical  cases  of  poisoning  from  Socrates  to 
Aguinaldo  ;  vide  also  C.  J.  S.  Thomspon,  “  Poison  Romances  and 
Poison  Mysteries  ”  (1899).1 

1  In  this  connection  the  following  may  be  referred  to  : — 

Cabanes  and  Nass,  “  Poisons  et  Sortileges.”  Paris,  1903. 

Charpentier,  “  Deg6nerescence  Mentale  et  Hyst6rie  :  les  Empoisonneuses.” 

Paris,  1906. 

India.  “Report  on  the  Crime  of  Thuggee  by  means  of  Poisons,  etc.” 

1868. 
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Definition  of  Noxious  Thing.- — It  is  impossible  to  lay  any  abstract 
rules  as  to  what  may  and  what  may  not  be  considered  a  noxious 
thing  within  the  meaning  of  the  Act.  As  an  extreme  illustration  we 
might  mention  a  piece  of  plum-pudding  given  to  a  new-born  infant. 
No  one  could  contend  that  the  Act  specifically  intended  to  include 
that  article  as  a  noxious  thing,  and  yet  we  see  that  it  might  be  very 
noxious.  This  principle  will  have  to  be  fully  considered  ( vide  below, 
“  How  Poisons  act  and  the  Circumstances  that  influence  their  Action  ”) 
The  medical  witness  must  be  prepared  to  show  that  the  “  thing  ” 
was  “noxious”  under  the  given  circumstances. 

It  has,  however,  been  laid  down  by  the  law  ( R .  v.  Hennah ,  Cornwall 
Ass.,  1877)  that  a  noxious  thing  must  be  given  in  a  quantity  capable 
of  producing  noxious  effects  in  order  to  come  under  the  law’s  definition 
of  a  “  noxious  thing.”  Moreover,  judges  exercise  a  certain  discretion 
in  deciding  between  a  substance  which  is  essentially  noxious  and  one 
that  is  only  noxious  by  reason  either  of  its  excess  or  from  the  circum¬ 
stances  attending  its  exhibition. 

For  all  this,  there  can  be  no  doubt  that  the  intention  of  the  law  in 
using  the  words  “  destructive  or  noxious  thing  ”  was  to  prevent  the 
escape  of  a  malicious  scoundrel  on  any  simple  technical  plea  that  the 
substance  was  not  a  poison.  On  such  false  grounds  white  precipitate, 
white  hellebore,  lobelia  inflata,  and  oil  of  turpentine,  have,  in  days 
gone  by,  been  declared  not  to  be  poisons. 

Again,  the  substance  administered  may  not  be  a  poison  in  the 
medical  signification  of  the  term,  and  may  not  be  popularly  considered 
as  such  ;  yet  when  taken  it  may  be  noxious  to  health  or  destructive 
to  life.  We  have  examples  of  substances  of  this  description  in  iron 
filings,  powdered  glass,  diamond  dust,  sponge,  pins  and  needles,  and 
such-like  bodies,  which  have  been  administered  with  the  wilful  design 
of  injuring,  and  have  on  various  occasions  given  rise  to  criminal 
charges.  In  cases  of  this  kind,  the  legal  guilt  of  a  prisoner  may  often 
depend  on  the  meaning  assigned  by  a  medical  witness  to  the  words 
destructive  thing.  Thus,  to  take  an  example,  liquid  mercury  might  be 
poured  down  the  throat  of  an  infant  with  the  deliberate  intention 
to  destroy  it.  A  question  of  a  purely  medical  nature  will  then  arise 
whether  mercury  be  a  “  destructive  thing  ”  or  not ;  and  the  con¬ 
viction  of  a  prisoner  will  probably  depend  on  the  answer.  Should 
a  difference  of  opinion  exist,  the  prisoner  will  receive  the  benefit 
of  the  doubt. 

In  March,  1874,  a  man  was  charged,  under  the  Adulteration  Act,  with  selling 
lozenges  containing  powdered  glass  and  blue  starch.  Dr.  Bernays,  who  gave 


Legue,  “  Medecins  et  Empoisonneurs  au  XVIIe  Siecle.”  Paris,  1896. 

Smith,  A.  “  The  Marchioness  of  Brinvilliers,  the  Poisoner  of  the  Seventeenth 
Century.”  London,  1886. 

Bombaugh,  “Female  Poisoners,  Ancient  and  Modern.”  Johns  Hopkins  Hosp. 
Bull.,  1899,  X.,  148. 

Corneille,  “  Les  Empoisonneuses.”  Arch.  gen.  de  Med.  1906,  I.,  1508. 

Fiihner,  “Aqua  Tofana,  Janus.”  Amsterd.,  1800,  V.,  27. 

“Poisons  and  Poisoners.”  Pharm.  Journ.,  1898,  VI.,  26. 

“Poisons  and  Poisoners.”  Practitioner,  1900,  LXV.,  171,  225,  297,  658. 
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evidence  respecting  the  adulteration,  was  asked  whether  the  glass  was  injurious 
to  health.  His  reply  was  that  it  was  not,  unless  taken  in  large  quantity  by 
children,  and  here  the  quantity  was  very  small.  The  case  was  dismissed.  Pro¬ 
secutions  under  the  Adulteration  Act  (35  &  36  Viet.  c.  74,  August,  1872)  have 
given  rise  to  many  inquiries  respecting  the  poisonous  or  injurious  nature  of  a 
variety  of  substances  mixed  with  articles  of  food. 

Dr.  Letheby  found  40  per  cent,  of  iron  filings  and  19  per  cent,  of  silica  in  the 
form  of  fine  sand  in  certain  kinds  of  tea.  Prussian  blue,  French  chalk,  and 
yellow  colouring  matter  have  been  detected  in  green  teas,  red  oxide  of  iron  in 
anchovy  sauce  and  paste,  and  read  lead  in  snuff.  In  all  these  cases  the  analyst 
must  be  prepared  to  state  whether  such  substances  are  or  are  not  poisonous 
and  injurious  to  health. 

It  is  very  certain  that  Dr.  Bernays  was  wrong  in  his  opinion  in 
regard  to  glass.  The  Adulteration  Act  hardly  seems  to  be  the  best 
way  of  convicting  scoundrels  who  for  the  sake  of  a  few  pounds  will 
run  the  risk  of  inflicting  upon  innocent  persons  serious  ill-health  or 
even  death.  The  difficulty  lies  with  the  word  “intent”  in  the 
laws  relating  to  poisoning. 

Intent. — The  intent  with  which  any  given  substance  has  been 
applied  or  administered  is  the  law’s  essential  point.  Whether  the 
administering  be  followed  by  any  bodily  injury  or  not,  the  act  is  a 
felony  or  misdemeanour  provided  that  intent  to  murder  or  annoy 
can  be  proved. 

A  medical  man  was  charged  with  “  attempting  to  cause  to  be  administered  ” 
to  an  infant  a  poisonous  dose  of  laudanum.  It  was  stated  by  a  woman  who 
nursed  the  child  that  the  accused  delivered  to  her  two  bottles  containing  a 
brown  liquid,  labelled  “  One  teaspoonful  every  three  hours,”  and  directed  her 
to  give  it  to  the  child.  None  was  given.  Some  months  after  the  death  of  the 
child  from  natural  causes  this  charge  was  raised,  and  the  bottles,  still  full  of 
liquid,  were  produced  as  evidence  against  the  accused.  On  analysis  the  pre¬ 
scribed  dose  contained  about  five  minims  of  laudanum,  or  nearly  one  half¬ 
grain  of  opium — a  dose  likely  to  prove  fatal  to  an  infant  only  a  month  old. 
Assinning  the  statement  of  the  nurse  who  made  the  charge  to  be  true,  the  only 
inference  to  be  drawn  from  the  prescription  of  such  a  dose  for  an  infant  by 
a  medical  man  would  be  that  he  intended  to  destroy  the  life  of  the  child.  The 
charge  fell  to  the  ground,  as  clear  proof  was  given  that  the  woman  who  made 
it  was  not  to  be  believed  on  her  oath,  and  that  it  had  originated  in  a  desire  to 
extort  money. 

Poisons  on  many  occasions  has  been  mixed  with  food,  and  thus 
administered  with  a  view  to  injure  or  annoy  a  person. 

Cantharides  has  been  thus  frequently  given,  and  in  one  instance  November 
1859)  eight  members  of  a  family  suffered  from  severe  symptoms  of  poisoning 
by  reason  of  the  wanton  administration  of  this  drug.  In  April,  1860,  several 
members  of  a  family  suffered  from  severe  sickness  as  a  result  of  tobacco  having 
been  put  into  water  contained  in  a  tea-kettle  ;  and  tartar  emetic  has  been  in 
some  cases  dissolved  in  beer  or  liquids  as  a  mere  frolic,  without  any  proved  or 
probable  intention  on  the  part  of  the  offender  to  destroy  life.  The  case  of 
M'Mullen  (Liverpool  Aut.  Ass.,  1856)  revealed  an  extensive  system  of  poisoning 
in  the  northern  counties,  in  which  tartar  emetic  was  the  substance  employed. 
This  drug,  mixed  with  cream  of  tartar,  was  openly  sold  by  druggists  under  the 
name  of  “  quietness  powders,”  and  the  evidence  established  that  women  gave 
these  p  owders  to  their  husbands  with  a  view  to  cure  them  of  habits  of  drunkenness. 

Before  the  passing  of  the  Act  from  which  the  quotations  at  the  head 
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of  this  section  are  taken,  when  the  intent  to  murder  has  not  been  proved 
the  offender  has  escaped,  although  great  bodily  injury  might  have  been 
done  by  this  wanton  or  malicious  act. 

The  quantity  of  a  poisonous  substance  found  in  an  article  of  food, 
or  in  a  dead  body,  does  not  affect  the  culpability  of  a  person  indicted 
for  administering  it.  In  the  case  of  Hartley  (C.  C.  C.,  May,  1850), 
in  which  an  attempt  was  made  to  administer  sulphuric  acid  mixed  with 
coffee,  Cresswell,  J.,  stated,  “If  poison  be  administered  with  intent 
to  murder,  it  is  not  necessary  there  should  be  enough  in  the  article 
administered  to  cause  death.  If  any  poison  be  there,  and  the  intent 
be  proved,  the  crime  of  attempting  to  administer  poison  is  complete.” 
Erie,  J.,  ruled  to  the  same  effect  in  reference  to  the  discovery  of  a 
small  quantity  of  arsenic  in  a  dead  body  (B.  v.  Bacon,  Lincoln  Sum. 
Ass.,  1857).  In  R.  v.  Southgate,  Parke,  B.,  said,  in  reply  to  an  objection 
taken,  it  was  quite  immaterial  to  define  or  prove  in  what  vehicle  a 
poison  was  given,  or  whether  it  was  administered  in  a  solid  or  liquid 
state. 

Now  medical  evidence  obviously  cannot  have  any  direct  bearing 
on  intent,  but  indirectly  it  may  have  a  bearing  which  is  absolutely 
conclusive,  as  witness  the  case  just  quoted  of  a  dose  of  five  minims  of 
laudanum  to  an  infant.  Thus  drugs  perfectly  innocent  in  themselves, 
doses  quite  within  medicinal  limits,  methods  quite  appropriate  under 
other  circumstances,  may  all  be  used  with  criminal  or  annoying  intent, 
and  medical  evidence  will  possibly  be  thus  the  only  means  of  proving 
intent  by  showing  that  any  of  the  above  factors  were  inappropriate 
for  the  particular  case  in  which  they  were  utilised. 

In  reference  to  intent  it  is  necessary  to  observe  that  the  law  does 
not  regard  the  manner  in  which  the  substance  administered  acts.  If 
it  be  capable  of  destroying  life  or  of  injuring  health  it  is  of  little  im¬ 
portance,  so  far  as  the  responsibility  of  a  prisoner  is  concerned,  whether 
its  action  on  the  body  is  of  mechanical  or  chemical  nature,  or  whether 
it  operates  fatally  by  absorption  into  the  blood  or  not.  Thus  a  sub¬ 
stance  which  simply  acts  mechanically  on  the  stomach  or  bowels 
may,  if  wilfully  administered  with  intent  to  injure,  involve  a  person 
in  a  criminal  charge  as  much  as  if  he  had  administered  arsenic  or  any 
of  the  ordinary  poisons.  If  the  substance  criminally  administered 
destroys  life,  whatever  may  be  its  nature  or  mode  of  operation,  the 
accused  is  tried  on  a  charge  of  murder  or  manslaughter,  and  the  duty 
of  a  medical  witness  consists  in  showing  that  the  substance  taken 
was  a  certain  cause  of  death.  If,  however,  death  be  not  the  conse¬ 
quence,  then  the  accused  may  be  tried  for  the  attempt  to  murder 
or  annoy  by  poison  ( vide  Statutes,  supra).  The  words  of  the  statutes 
are  general,  and  embrace  all  kinds  of  substances,  whether  they  are 
popularly  or  professionally  regarded  as  poisons  or  not. 

This  question  of  “  intent  ”  may  present  itself  under  another 
aspect. 

In  R.  v.  Cluderay  (Exch.  Chamber,  Jan.  19th,  1849),  the  prisoner  was  indicted 
for  administering  poison  with  intent  to  murder.  He  was  proved  to  have  adminis- 
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tered  to  a  child  nine  weeks  oil  two  berries  in  the  husk  of  Cocculus  Indicus, 
and  the  berries  passed  through  the  body  of  the  child  without  doing  any  injury. 

It  was  submitted  for  the  prisoner  that,  being  in  the  husk,  they 
could  not  be  considered  a  poison.  The  point  was  reserved  by  Williams, 
J.,  who  tried  the  case  at  York.  It  was  now  contended  for  the  prisoner 
that,  although  the  kernel  of  this  nut  was  poisonous,  still,  having 
been  given  in  the  husk,  which  was  hard  of  digestion,  it  could  not  be 
considered  an  administering  of  poison  within  the  statute.  The  Chief 
Justice  said  the  Court  was  of  opinion  that  when  a  man  administered 
something  that  was  poison  with  intent  to  murder,  but  in  such  a  way 
that  it  did  not  act,  he  was  guilty.  Conviction  affirmed.  This  is  the 
only  reasonable  view  to  take  of  such  a  frivolous  objection.  The  seed 
contains  the  poison,  but  the  husk  is  inert ;  nevertheless  the  berry  as  a 
whole  must  be  regarded  as  a  poison. 

Refekences. 

Of  the  older  works  in  which  the  foundations  of  the  science  are 
mostly  to  be  found  may  be  mentioned : — 

Christison,  “A  Treatise  on  Poisons  in  Relation  to  Medical  Jurisprudence.” 
Ddinb.,  1829;  4th  Ed.,  1845. 

Dragendorff,  “Die  Gerichtlich-Chemische  Ermittelung  der  Gifte.”  St. Petersb., 
1868. 

Husemann,  “Handb.  der  Toxicologie.”  Berl.,  1862. 

Orfila,  “  Traite  des  Poisons.”  Paris,  1818;  5th  Ed.,  1852. 

Otto,  “  Anleitung  zur  Ausmittelung  der  Gifte.”  Brunschweig,  1856. 

Stowe,  “  A  Manual  of  Toxicology.”  Lond.,  1823. 

Tardieu,  “  Etude  Medico -legale  et  Clinique  sur  l’Empoisonnement.”  Paris, 
1867. 

Taylor,  A.  S.,  “  On  Poisons.”  London,  1875,  3rd  Ed. 

The  literature  in  toxicology  has  grown  to  enormous  dimensions 
in  the  last  few  years,  so  that  it  is  no  longer  possible  for  any  one  to  deal 
with  it  comprehensively,  and  no  attempt  will  be  made  here.  In 
connection  with  individual  poisons  the  editor  has  inserted  a  few 
references  to  the  more  important  works  of  recent  date. 

Of  the  chief  treatises  on  toxicology  in  general  may  be  mentioned : — 

Blyth,  A.  W.,  “  Poisons,  their  Effects  and  Detection.”  4th  Ed.,  London,  1906. 
Brouardel,  “  Les  Empoisonnements  Criminels  et  Accident  els.”  Paris,  1902. 
Brundage,  “A  Manual  of  Toxicology.”  New  York,  1908. 

Holland,  “A Text-book  of  Medical  Chemistry  and  Toxicology.”  Philad.,  1908. 
Kobert,  “Compendium  der  Praktischen  Toxikologie.”  Stuttgart,  1912. 
Kobert,  “  Lehrbuch  d.  Intoxikationen.”  2nd  Ed.,  Stuttgart,  1902. 

Kunkel,  “  Handbuch  d.  Toxikologie.”  Jena,  1899. 

Lewin,  “  Lehrbuch  d.  Toxikologie.”  Wien,  1897. 

Vibert,  “  Precis  de  Toxicologie  Clinique  et  Medico-legale.”  Paris,  1915, 
Witthaus,  R.A.,  “Manual  of  Toxicology,”  N.Y.,  1911,  1261  pp. 

The  Indictments  Act,  1915  (5  &  6  Geo.  V,  sec.  90)  and  the  rules 
made  under  it  will  simplify  many  points  raised  above.  The  Act 
gives  the  Court  very  wide  powers  of  amendment,  and  repeals  much 
obsolete  law. 


SUB-SECTION  B.— HOW  POISONS  ACT,  AND  THE  CIRCUM¬ 
STANCES  THAT  INFLUENCE  THEIR  ACTION 


With  such  wide  and  indefinite  ideas  of  a  “poison”  and  of  a 
“  noxious  thing,”  medical  evidence  becomes  at  once  easier  and  more 
difficult — easier  because  it  has  not  to  tie  itself  down  to  so  hard  and  fast 
rules  and  definitions  (“  deadly  ”  poison,  for  instance,  has  been  held  by 
Earle,  J.,  to  be  mere  legal  surplusage,  and  may  be  neglected) ;  more 
difficult  because  the  medical  jurist  must  be  very  accurately  and  cer¬ 
tainly  acquainted  with  all  the  varying  influences  which  affect  the  action 
of  drugs  and  all  other  substances  which  might  be  termed  noxious. 
They  are  not  scheduled  by  law  as  above  for  certain  purposes. 

If  any  doubts  formerly  existed  whether  the  external  application  of 
poisons,  e.g.,  by  wounds  or  ulcerated  surfaces,  would  be  included  in 
the  words  “  administering  or  taking,”  they  are  now  entirely  removed 
by  the  Offences  against  the  Person  Act,  1861,  sec.  15,  set  out  on 
p.  305  above ;  paragraph  5  specially  applies  to  such  an  offence. 

Poisons  and  noxious  substances  then  may  act — 


A.  Locally  on  application  either  to  skin  or  stomach. 

Corrosives — e.g.,  strong  acids  and  alkalies. 

/'General — e.g.,  weaker  acids  or  alkalies,  mustard, 

many  minerals,  mechanical  bodies, 
such  as  powdered  glass,  etc. 
\Nervous — e.g.,  aconit’e,  carbolic  acid,  etc. 


Irritants  < 


B.  Remotely,  after  absorption  into  the  blood,  or  by  shock. 

By  shock — e.g.,  the  shock  of  corrosives,  hydrocyanic  acid(?). 
By  specific  selection  after  absorption — 

On  brain — narcotics  :  opium,  chloral,  etc. 

„  „  excitants  :  alcohol,  Cannabis  Indica,  etc. 

On  cord — strychnine,  tobacco,  etc. 

On  peripheral  nerves — conium,  curare,  etc. 

On  kidneys — cantharides,  cubebs,  turpentine,  etc. 

On  salivary  glands — mercury,  etc. 

On  the  liver — phosphorus,  etc. 

On  mucous  membranes — arsenic,  etc. 

On  heart — digatalis,  etc. 

On  bloodvessels — constringent  :  ergot,  etc. 

dilating  :  amyl  nitrite  and  other  nitrites, 
etc. 
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C.  In  both  ways,  locally  and  remotely. 

Typically  oxalic  acid,  carbolic  acid,  antimony,  cantharides,  etc., 
irritating  locally  in  the  stomach,  and  certainly  possessing  un¬ 
pleasant  powers  after  absorption. 

Only  the  most  typical  examples  have  been  given  under  each  head¬ 
ing.  A  complete  list  means  merely  completing  the  materia  medica, 
(official  and  non-official)  and  adding  a  large  number  of  plants,  minerals, 
and  artificial  organic  chemical  compounds,  for  they  can  nearly  all  be 
shown  to  be  noxious  under  certain  circumstances. 

Illustrative  cases  will  be  found  in  abundance  in  the  part  of  this 
work  devoted  to  special  poisons.  It  remains  here  to  consider  the 

Circumstances  which  Influence  the  Action  of  Poisons. 

A.  Method  of  Administration. — 1.  By  the  Mouth. — This  is,  of 
course,  the  commonest  method  of  all,  and  hence  must  be  taken  as 
the  type  in  estimating  dose,  etc.  In  general  it  may  be  taken  that  if 
one  represent  the  dose  by  the  mouth  one  and  a  half  to  two  may  be 
taken  as  the  rectal  dose  and  about  one-quarter  to  two-fifths  or  more 
as  the  hypodermic  dose  of  a  drug. 

The  chief  toxicological  point  is  that  any  substance  (other  than 
corrosives,  irritants,  gaseous  poisons,  and  a  few  others,  e.g.,  HCN), 
taken  in  this  way,  has  to  be  digested,  or  at  least  absorbed  through 
the  gastric  mucous  membrane,  before  it  produces  effects.  By  the 
slowness  of  gastric  absorption  ( vide  p.  322),  or  by  the  action  of  the 
liver  (through  which  organ  many  substances  passing  from  the  stomach 
have  to  go),  some  poisons,  typically  snake  venom,  would  seem  to  be 
rendered  almost  inert.  In  regard  to  snake  venom  this  is  mGst  marked. 

The  following  experiment  by  Dr.  Taylor  is  very  striking  :  “In  June,  1873, 
Dr.  Pavy  and  I  performed  two  experiments  with  the  dry  poison  of  the  cobra  di 
capello,  which  showed  that  even  in  a  fasting  annual  no  effects  were  produced 
when  it  was  injected  into  the  stomach.  iTwo  grains  of  dry  cobra  poison  were 
mixed  with  a  small  quantity  of  distilled  water  and  introduced  into  a  wound 
in  the  cellular  tissue  beneath  the  skin  of  a  rabbit.  Symptoms  of  poisoning 
showed  themselves  in  a  quarter  of  an  hour,  and  the  animal  died  twenty  minutes 
afterwards.  A  similar  quantity  of  the  cobra  poison  was  injected  into  the 
stomach  of  a  healthy  young  dog  which  had  been  kept  without  food  for  many 
hours.  No  symptoms  of  poisoning  were  at  any  time  observed  ”  (Guy’s  Hosp. 
Rep.,  1874,  and  also  many  other  more  recent  experiments  by  Dr.  Fraser,  of 
Edinburgh). 

In  regard  to  other  substances  and  also  in  the  matter  of  dose  it 
is  probable  that  the  principle  enunciated  on  p.  322  with  references  to 
the  rates  of  absorption  is  responsible,  very  largely  at  any  rate,  for  the 
results. 

2.  Hypodermically. — By  this  method  (chiefly  resorted  to  by 
medical  men  and  other  more  skilled  individuals,  mostly  suicidal, 
rarely  homicidal)  the  substance  introduced  reaches  the  general  blood 
stream  without  passing  through  the  digestive  organs.  Snake  poison 
can  be  administered  in  this  way  only,  if  it  is  to  be  effective,  at  least  in 
small  doses.  Generally  speaking,  the  dose  required  for  lethal  results 


HOW  POISONS  ACT 


317 


is  about  a  third  less  than  by  the  mouth,  but  the  exact  proportion 
is  of  course  very  variable.  The  method  is,  without  special  precautions 
(vide  next  paragraph),  only  available  for  such  substances  as  are  soluble 
in  the  lymph  or  tissue  juices. 

Intravascularly  This  method,  the  opening  of  a  vein  and  injection 
of  the  substance  directly  into  the  blood,  is  only  made  use  of  in  scien¬ 
tific  experiments,  and  occasionally  for  therapeutic  purposes,  though 
it  is  conceivable  that  it  may  be  unintentionally  adopted  when  the  point 
of  the  hypodermic  syringe  by  accident  just  penetrates  to  the  lumen 
of  a  vessel.  It  again  can  only  be  used  for  soluble  substances  unless  the 
results  of  emboli  are  to  be  studied. 

4.  Endermically . — Rubbed  on  to,  and  absorbed  through,  the 
skin,  physiologically  identical  with  the  hypodermic  method.  It  is’ 
practically  only  used  for  ointments,  liniments,  and  plasters,  for  the 
skin  with  its  horny  epithelial  covering  is  a  bad  absorptive  organ, 
although  certain  substances,  e.g.,  mercury,  guaiacol,  methyl  salicylate, 
appear  to  pass  through  it  relatively  easily  :  vigorous  rubbing  is 
usually  required.  Occasionally  powders  are  dusted  on  to  a  raw  surface 
for  absorption  or  for  local  relief  of  pain,  but  in  these  cases  the  epithe¬ 
lial  covering  is  absent  and  absorption  may  then  be  very  free.  Poisoning 
by  this  means  is  rarely  homicidal — with  intent,  at  least — it  occurs 
rather  frequently  from  carelessness  and  accident. 

5.  By  Rectum,  Vagina,  or  Bladder. — These  means  are  occasionally  re¬ 
sorted  to  with  criminal  intent,  especially  in  the  procuring  of  an  abortion. 
The  dose  required  is  usually  considered  per  rectum  to  be  about  twice 
that  by  the  mouth,  owing  to  the  slowness  of  absorption  from  this 
viscus.  The  following  case  was  reported  to  the  editor  by  Dr.  Lane, 
of  Inverell,  New  South  Wales  : — 

An  inquest  was  held  in  August,  1902,  on  the  body  of  Selina  Eliz.  Doolan, 
who  died  about  twenty  minutes  after  an  injection  of  an  enema  made  by  steeping 
about  II  oz.  of  “  Yankee  Doodle  55  tobacco  in  a  quart  of  boiling  water.  The 
public  analyst  extracted  six  minims  of  nicotine  from  the  abdominal  viscera 
of  the  deceased.  A  verdict  was  returned  by  the  coroner’s  jury  to  the  effect 
of  death  by  misadventure. 

The  evidence  was  very  conclusive  of  the  nature  of  the  poison  and 
its  method  of  administration,  the  latter  being  chosen  for  the  purpose 
of  relieving  constipation. 

From  the  healthy  bladder  such  absorption  is  commonly  denied 
in  toio,  but  irritation  is  very  easily  excited  by  substances  which  are 
foreign  to  the  viscus,  and  this  may  profoundly  alter  the  physiological 
powers  of  absorption  of  the  organ  as  well  as  its  primary  function. 

6.  By  the  Lungs.- — A  poisonous  dose  of  any  drug  may  be  accident¬ 
ally  given  when  using  intralaryngeal  injections  and  applications  ; 
solid  pieces  of  caustic,  etc.,  may  also  under  similar  circumstances  un¬ 
intentionally  slip  down  the  larynx.  Accidents,  and  even  fatal  ones, 
of  this  kind  have  occurred,  and  warrant  care  in  manipulation  of  danger¬ 
ous  applications  to  the  upper  food  and  air  passages.  Poisoning  by  the 
lungs  is,  however,  commonly  the  effect  of  poisonous  gases  such  as 
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CO,  CO 2,  HCN,  PH3,  coal-gas,  etc.  Accidents  with  gas-pipes  and 
suicide  by  the  same  means  are  of  very  common  occurrence,  and  it  is 
easily  possible  to  imagine  how  homicide  might  be  thus  attempted, 
though  its  proof  would  require  evidence  other  than  medical.  Occa¬ 
sionally  death  takes  place  from  the  lungs  when  corrosives  are  taken 
or  when  the  person  is  exposed  to  the  fumes  of  the  volatile  acids  HN03 
and  HCL  Cases  will  be  found  under  that  heading,  vide  infra. 

Of  comparative  dose  by  the  lungs  nothing  can  be  said,  as  the  gas 
may  kill  by  local  action,  causing  spasm  or  inflammation,  by  being 
simply  irrespirable,  or  by  its  action  after  absorption,  as  in  deaths  from 
chloroform  inhalation  by  CO  or  C02,  etc.,  etc.  ( vide  “  Gaseous  Poisons, ” 
infra). 

Lehmann  made  a  number  of  observations  on  healthy  human  beings 
who  were  made  to  inhale  ammonia,  sulphuretted  hydrogen,  chlorine, 
bromine,  and  carbon  bisulphide,  and  he  determined  how  much  had 
been  retained  by  examining  for  these  substances  in  the  expired  air. 
Thus  in  an  atmosphere  charged  with  ammonia  to  the  extent  of  T3 — 2 
per  1000  he  found  that  99  per  cent,  was  absorbed.  Chlorine  *0018 
per  cent,  and  bromine  -0029  per  cent,  were  completely  absorbed. 
These  facts  are  of  importance  in  connection  with  the  use  of  “  gas  ” 
in  military  operations.  The  precise  nature  of  the  “  gases  ”  used  on 
our  side  is  our  military  secret,  not  yet  to  be  given  to  the  world,  but 
the  gases  used  most  commonly  by  the  enemy  are  of  three  main 
varieties  : — 

(1)  Suffocative:  for  example,  Chlorine,  Phosgene  (COCl2), 
Diphosgene,  Chloropicrin  (CC13  N02). 

(2)  Vesicants  :  Dichlorethyl  sulphide  (C2H4C1)2  S.  (Mustard  Gas 
or  Yperite). 

(3)  Pure  Lachrymatory :  for  example  Xylyl -bromide. 

.  Gas  may  be  liberated  from  cylinders  (cloud  gas)  or  from  shells. 

B.  Idiosyncrasy. — Of  the  genuine  existence  of  the  intolerance 
exhibited  by  certain  people  for  certain  drugs  and  even  articles  of  diet 
there  can  be  no  question.  Its  explanation  is  extremely  difficult  and 
quite  speculative.  Fish,  eggs,  and  fruit  are  the  commonest  illustra¬ 
tions  of  dietetic  articles  which  will,  even  when  quite  fresh  (so  that  no 
question  of  so-called  ptomaine  poisoning  can  arise),  cause  in  some 
people  definite  toxic  symptoms,  usually  affecting  the  skin  (urticaria), 
but  sometimes  of  a  more  general  nature  such  as  cyanosis,  dyspnoea, 
rigors,  fever,  diarrhoea,  haemorrhage  from  the  bowel  and  albuminuria. 
The  editor  is  not  aware  of  any  case  of  this  kind  actually  proving  fatal, 
but  many  cases  are  reported  where  the  symptoms  have  been  serious 
and  even  apparently  dangerous.  Potassium  iodide  and  bromide, 
opium,  mercury,  and  belladonna  are  illustrations  amongst  drugs  with 
similar  peculiarities. 

A  fatal  case  occurred  in  the  London  Hospital  some  years  ago  in  which  a 
child  lost  its  life  by  the  administration  of  one  small  dose  (one  or  two  grains  only) 
of  bromide  of  potassium.  The  drug  produced  a  severe  bromide  rash,  under  which 
the  child  sank. 
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A  case  is  reported  by  Mertens  ( Munchen .  med.  Woch.>  1911,  p.  2067)  where  one 
patient  was  intolerant  to  iodoform,  grey  oil,  sublimate,  bromides,  veronal, 
morphia,  borax,  zinc,  strawberries  and  crabs. 

It  is  difficult  to  imagine  this  point  being  taken  advantage  of  for 
homicidal  purposes,  but  certainly  accidental  cases  occur  with  great 
frequency.  The  subject  of  idiosyncrasy  is  thus  of  importance  in  a 
medico-legal  view  when  symptoms  resembling  those  of  poisoning 
follow  a  meal  consisting  of  a  particular  kind  of  food.  In  such  a  case, 
without  a  knowledge  of  this  peculiar  condition,  we  might  hastily 
attribute  to  poison  effects  which  were  really  due  to  another  cause. 

G.  Age. — This  is  to  some  extent  connected  with,  or  a  variety  of, 
idiosyncrasy.  There  are,  for  instance,  many  articles  of  diet  which 
may  justly  be  called  “  noxious  ”  or  even  poisonous  for  a  baby  which 
are  wholesome  enough  for  an  adult,  and  per  contra  a  healthy  boy  will 
eat  with  impunity  many  things  that  might  give  his  father  serious 
cause  for  regret.  Many  cases  of  criminal  neglect  in  children  in  all 
probability  depend  largely  on  the  unsuitability  of  the  food  given  to  a 
baby  quite  as  much  as  on  absolute  lack  of  quantity,  and  a  medical  jurist 
must  be  acquainted  with  the  principles  of  infant  feeding.  Before  the 
Baby  Farming  Act  there  can  be  no  doubt  that  many  criminals  escaped 
proper  punishment  owing  to  a  plea  that  the  child  had  been  fed,  the 
fact  being  overlooked  that  the  food  was  utterly  unsuitable,  to  use  no 
stronger  term.  There  are  also  some  drugs  of  which  children  can  take 
more  than  their  proportionate  dose.  [This  is  usually  reckoned  by 
the  following  formula,  viz.  :  taking  x  to  represent  the  dose  for  an 

adult,  the  dose  for  any  age  is  =  x  x  — a^e.  m  ffears  •  thus  for  a 

age  in  years  -f  12 

0 

child  of  six  the  dose  is  — - — —  =  4  the  ordinary  dose  for  an  adult. ] 

Mercury  and  belladonna  are  two  well-known  examples.  On  the  other 
hand,  there  are  some  of  which  they  cannot  take  a  proportionate  dose. 
Opium  is  here  the  great  example,  which  has  to  be  given  very  cau¬ 
tiously  indeed  to  young  children.  The  explanation  is  obscure,  but 
no  doubt  depends  to  a  great  extent  on  the  fact  that  a  child’s  tissues 
(in  the  case  of  opium  probably  the  cortex  of  the  brain)  are  very  imma¬ 
ture,  i.e .,  unusually  susceptible  to  external  influences,  during  the  period 
of  growth. 

D.  Habit.- — Habit,  it  is  well  known,  diminishes  the  effect  of  certain 
poisons.  Thus  it  is  that  opium,  when  frequently  taken  by  a  person, 
loses  some  of  its  effect  after  a  time,  and  requires  to  be  administered  in 
a  largely  increased  dose.  Indeed,  confirmed  opium-eaters  have  been 
enabled  to  take  at  once  a  quantity  of  the  drug  which  would  have  killed 
them  had  they  commenced  with  it  in  the  first  instance.  Even  infants 
and  children,  who  are  well  known  to  be  especially  susceptible  of  the 
effects  of  opium,  and  are  liable  to  be  poisoned  by  small  doses,  may, 
by  the  influence  of  habit,  be  brought  to  take  the  drug  in  very  large 
quantities.  This  is  well  illustrated  by  a  statement  made  by  Grainger 
(Rep.  of  the  Children’s  Employment  Commission). 
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It  appears  that  the  system  of  drugging  children  with  opium  in  the  factory 
districts  at  that  time  commenced  soon  after  birth  ;  and  the  dose  was  gradually 
increased  until  the  child  could  take  from  fifteen  to  twenty  drops  of  laudanum 
at  once.  This  had  the  effect  of  throwing  it  into  a  lethargic  stupor. 

Healthy  children  of  the  same  age  would  be  killed  by  a  dose  of  five 
drops.  The  same  influence  of  habit  is  manifested  more  or  less  in  the 
use  of  tobacco,  alcohol,  ether,  strychnine,  and  other  alkaloids,  especially 
cocaine  and  morphia.  It  is  usually  found  in  articles  derived  from  the 
vegetable  kingdom,  but  less  commonly  in  what  are  known  as  synthetic 
drugs,  sulphonal,  veronal,  etc.,  and  also  chloral.  It  is  so  very  limited 
with  regard  to  mineral  substances  that  it  can  scarcely  be  said  to  exist, 
though  certainly  to  the  editor’s  knowledge  a  very  limited  tolerance 
for  arsenic  and  cyanide  of  potassium  can  be  established  up,  that  is, 
to  a  grain  of  arsenious  acid,  which  dose  he  has  administered  to  a 
patient  for  several  consecutive  days. 

In  reference  to  the  Styrian  practice  of  arsenic-eating, 

Roscoe  has  published  a  case  in  which,  according  to  information  supplied  to 
him,  a  Styrian  took  in  one  day  four  and  a  half  grains  of  white  arsenic,  and  on  the 
day  following  five  and  a  half  grains,  crushing  the  mineral  between  his  teeth  and 
swallowing  it.  The  day  after  he  had  swallowed  the  second  dose  the  man  left 
the  place  in  his  usual  health,  and  there  is  no  further  record  of  him.  Knapp 
states  that  a  man  once  took  in  his  presence  seven  and  a  half  grains  of  arsenic, 
which  did  not  produce  the  slightest  visible  influence  on  his  feelings.  A  portion 
of  his  urine  passed  on  the  same  and  the  following  day  was  examined  by  Marsh’s 
process,  and  it  was  found  to  contain  arsenic  ( Edin .  Month.  Jour.,  January, 
1869,  p.  669).  Other  cases  of  a  similar  kind  are  related  by  R.  C.  Maclagan  in 
the  same  journal,  September,  1864,  p.  200.  He  saw  one  man  swallow  between 
four  and  five  grains  of  arsenic  in  powder.  This  man  had  been  accustomed  to 
take  it  for  a  year,  beginning  with  small  doses  ;  he  did  not  suffer  from  any  bad 
effects.  A  man,  set.  46,  swallowed  six  grains  of  arsenic,  washing  it  down  with 
cold  water.  Arsenic  was  detected  in  the  urine  about  an  hour  after  the  poison 
was  swallowed  ;  but  as  they  were  habitual  arsenic -eaters,  it  is  probable  that  the 
eliminated  arsenic  may  have  been  from  that  previously  taken. 

That  the  maintenance  of  good  health  in  such  cases  as  these  is  of 
an  exceptional  nature  is  proved  by  a  case  communicated  to  the  Edin. 
Med.  Jour.,  1864,  p.  16,  by  Parker,  of  Halifax: 

A  man  who  had  carried  on  the  practice  of  arsenic -eating  for  three  or  four 
years  suffered  from  all  the  symptoms  of  arsenical  cachexia.  He  sank  under 
this  practice,  and  after  death  the  usual  appearances  of  chronic  poisoning  by  this 
substance  were  found.  A  chemical  analysis  showed  only  slight  traces  of  arsenic 
in  the  liver,  and  none  in  the  stomach. 

Moreover,  Roscoe’s  pamphlet  satisfactorily  shows  that  symptoms 
of  acute  poisoning,  gastro-enteritis,  and  death  are  sooner  or  later 
the  results  of  the  adoption  of  this  dangerous  practice  in  Styria. 

The  alleged  impunity  of  the  Styrians  in  the  habitual  use  of  arsenic 
may  be  occasionally  quoted  to  explain  the  detection  of  the  poison  in 
a  dead  body  or  a  motive  for  its  purchase  ;  but  no  scientific  witness 
who  has  seen  anything  of  the  operation  of  arsenic  in  this  country  can 
accept  the  above  statements  as  legal  evidence. 

The  whole  question  of  the  effects  of  arsenic-eating  has,  however,  since  been 
raised  on  the  occasion  of  the  trial  of  Mrs.  Maybrick  (R.  v.  Florence  Maybrick, 
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Liverpool  Sum.  Ass.,  1889),  when  it  was  contended  that  the  deceased,  Mr. 
Maybrick,  was  an  habitual  taker  of  arsenic  ;  but  the  evidence  as  to  this  was 
inconclusive  (Guy’s  Hosp.  Rep.,  1889,  xlvi.  307).  ( Bostock  v.  Nicholson  [1904] 

I.K.B.  725.  Arsenic*  in  Beer.) 

Attempts  to  imitate  experimentally  the  condition  in  human 
arsenic-eaters  have  tended  to  show  that  the  so-called  tolerance  to 
As203  is  probably  due  to  diminished  absorption  through  the  intestinal 
wall.  Dogs  made  “  fast  ”  to  arsenic  per  os  succumbed  to  of  the 
maximum  dose  ( per  os)  when  given  subcutaneously  (Cloetta). 

There  can  be  no  doubt  that  workmen  in  chemical  factories  do  to  a 
certain  extent  (probably  a  limited  one)  become  accustomed  to  taking 
in  with  impunity  quantities  of  poisons  or  noxious  substances  which 
would  produce  very  serious  symptoms  in  one  not  so  habituated.  Thus 
on  the  authority  of  Dr.  Hill,  of  Woolwich,  the  editor  is  informed  that 
at  the  chemical  works  at  Silvertown  the  workmen  are,  to  say  the 
least  of  it,  extremely  careless  in  connection  with  cyanide  of  potassium. 
It  accumulates  in  the  beard  and  face,  and  quantities  which  would 
have  a  most  serious  effect  upon  ordinary  individuals  are  apparently 
swallowed  with  impunity.  Dr.  Hill  goes  even  further  in  regard  to  the 
habits  of  the  workmen. 

Such  a  point  as  habit  has  generally  to  be  considered  in  connection 
with  accidental  poisoning  by  an  overdose.  It  rarely  crops  up  in  homi¬ 
cidal  cases  ;  the  Maybrick  case  is  the  most  notorious  example.  In 
suicide  the  editor  believes  that  a  big  dose  is  often  taken  with  an  utter 
carelessness  as  to  results,  without  deliberate  intent  to  destroy  life 
#  (opium  and  chloral  in  heart  disease,  for  instance).  Evidence  of  such 
habit  is  usually  easy  to  obtain,  and  throws  considerable  light  on  the 
case. 

The  form  in  which  the  author  knew  the  question  of  habit  to  be 
seriously  raised  in  medical  jurisprudence  was  this  :  whether,  while 
the  more  prominent  effects  of  a  poison  are  thereby  diminished,  the 
insidious  or  latent  effects  on  the  constitution  are  at  the  same  time 
counteracted.  The  answer  is  of  some  importance  in  relation  to  the 
subject  of  life  insurance,  for  the  concealment  of  the  practice  of  opium- 
eating  by  a  person  whose  life  was  insured  has  already  (vide  Vol.  I.,  p. 
758)  given  rise  to  an  action  in  which  medical  evidence  on  this  subject 
was  rendered  necessary.  As  a  general  principle  we  must  admit  that 
habit  cannot  altogether  counteract  the  insidious  effects  of  poisons, 
and  that  the  practice  of  taking  them  is  liable  to  give  rise  to  disease  or 
to  impair  health. 

E.  Dose. — This  is  too  obvious  to  require  much  comment,  but  at 
the  same  time,  though  obvious,  it  is  a  point  of  the  greatest  import¬ 
ance.  We  are  constantly  prescribing  drugs  in  small  doses  which  in 
larger  doses  would  prove  very  “  noxious  55  and  even  poisonous.  The 
medical  jurist  must  accordingly  be  well  posted  in  the  Pharmacopoeial 1 

1  It  must  be  remembered  that  the  British  Pharmacopoeia  is  an  official  work 
ordered  by  Act  of  Parliament  (Med.  Act,  1858),  and  therefore  its  doses  are  official. 
They  are  all  very  much  on  the  safe  side,  but  obviously  he  who  exceeds  them 
does  so  on  his  own  responsibility. 

M.J, — VOL.  II . 
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doses  of  drugs,  and  especially  must  he  be  able  to  refer  to  doses  which 
have  actually  proved  fatal. 

There  can  be  no  doubt  that  there  are  certain  conditions  of  the 
system  and  its  organs  which  appear  to  confer  a  power  of  tolerating 
large  doses  of  drugs  which  under  other  conditions  would  prove  poison¬ 
ous.  Thus  persons  labouring  under  tetanus  and  hydrophobia  have 
taken,  without  producing  dangerous  symptoms,  doses  of  opium  which 
in  health  would  have  killed  without  fail :  so  too  in  delirium  tremens 
doses  of  digitalis  have  been  given  such  as  would  in  health  be  certainly 
fatal,  and  similarly  alcohol  is  given  in  disease  in  doses  which  would 
be  very  deleterious  in  health.  Physiological  antagonism  (vide  below, 
p.  346)  may  have  something  to  do  with  the  matter,  but  in  many  of 
such  instances  there  can  be  no  doubt  that  the  explanation  lies  in 
“alterations  in  absorption  and  excretion  rate,”  to  which  we  must  now 
devote  some  attention. 

F.  State  of  Stomach  and  Kidneys. — These  organs  have  such  an 
important  bearing  on  poisons  in  general  and  the  effects  of  varying 
dosage  in  particular  that  rather  full  attention  must  be  given  to  them. 
We  have — 

1.  Disease  in  geneial  checking  the  function  of  absorption  from  the 
stomach  and  excretion  from  the  kidney. 

2.  Local  disease  of  stomach  or  kidney  causing  vomiting  or  de¬ 
ficient  absorption  or  excretion. 

3.  Effects  of  sleep  on  digestion  or  excretion. 

4.  Amount  and  nature  of  the  contents  of  the  stomach  when  the 
poison  is  taken,  influencing  action  and  time  of  action. 

To  understand  the  significance  of  the  point  under  discussion  the 
following  idea  must  be  borne  in  mind.  A  dose  cf  non-irritant  poison 
(corrosives  and  irritants  are  not  included,  their  action  belonging  to 
a  rather  different  category)  taken  into  the  stomach  or  injected  hypo¬ 
dermically  (in  hypodermic  administration  the  locality  of  injection 
corresponds  to  the  stomach)  may  be  divided  not  only  theoretically, 
but  practically,  into  three  parts,  which  may  be  designated  x,  y,  z 
{x  being  that  part  still  left  unabsorbed  in  the  stomach  or  intestine  or 
locality  of  the  injection  ;  2  that  part  which  has  been  excreted  by  kidneys, 
skin,  lungs,  or  bowel ;  and  y  that  part  which  has  been  absorbed  and 
is  still  either  in  the  blood  or  in  contact  with  or  within  the  tissue  cells). 
The  symptoms  exhibited  at  any  one  moment  are  not  due  to  x  nor  to  z 
(though  when  z  was  y  it  may  have  started  them),  but  almost  entirely 
to  y.  In  corrosives  and  irritants  the  symptoms  are  at  first  entirely 
due  to  x,  but  later  may,  and  in  many  cases  are  (oxalic  acid,  phos¬ 
phorus,  etc.)  due  to  both  x  and  y.  Now  the  rate  of  absorption  from 
the  stomach  is  a  function  of  two  variables  :  (1)  the  intrinsic  power  of 
certain  substances  to  osmose  through  membranes  ;  (2)  the  condition  of 
the  stomach  wall ;  and  similarly  the  rate  of  excretion  from  the  kidneys 
(lungs,  etc.)  is  also  a  function  of  the  same  two  variables.  In  health 
(or  rather  in  experiments  on  animals  in  health)  a  little  information 
has  been  obtained  with  regard  to  the  osmotic  capability  of  certain 
substances  which  may  be  thought  to  exert  no  specially  deleterious 
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effect  upon  the  absorbing  or  excreting  cell  in  their  passage  through 
such  cells,  but  we  have  no  means  of  knowing  how  far  and  in  what  way 
poisons  may  effect  these  cells.  Broadly  speaking  the  ratio  of  rate  of 
absorption  to  rate  of  excretion  gives  us  a  rough  measure  of  y,  not  one 
perhaps  of  great  practical  value,  though  it  may  help  us  in  treatment 
a  little,  but  certainly  one  of  great  theoretical  interest.  It  might, 
for  instance,  be  raised  for  the  defence  of  a  criminal  that  the  amount 
of  poison  found  in  the  stomach  ( x )  or  in  the  tissues  (y)  was  not  sufficient 
to  kill.  The  above  consideration  shows  how  such  a  defence  may  be 
met  and  the  amount  of  bearing  it  has  on  the  dose  administered. 

(1)  General  Diseases. — There  can  be  no  doubt  that  in  acute  pyrexia 
disease  absorption  from  the  stomach  is  reduced  to  a  minimum,  if  not 
actually  held  in  abeyance.  The  editor  feels  certain  that  the  impunity 
with  which  ounce  doses  of  the  tincture  of  digitalis  are  administered 
in  delirium  tremens  is  owing  largely  to  non-absorption  ;  digitalis 
has  also  very  certainly  a  small  specific  rate  of  absorption.  The  same 
argument  may  hold  good  for  opium  in  tetanus,  vide  above.  Chloral, 
alcohol  and  many  soluble  salts  have  per  contra  a  high  specific  absorp¬ 
tion  rate,  and  the  action  of  heroic  doses  of  these,  as  administered 
in  delirium  tremens,  trenches  on  the  ground  of  physiological  antagonism 
which  will  be  mentioned  later  (pp.  346  et  seq.).  In  apyrexial  diseases, 
provided  the  stomach  is  healthy,  the  editor  does  not  think  much  stress 
can  be  laid  on  variation  in  absorption. 

On  the  other  hand,  a  person  very  feeble  from  disease  may  succumb 
to  a  dose  that  is  ordinarily  safe.  Antimony,  for  example,  might 
thus  kill  by  syncope,  as  it  is  a  powerful  depressant.  Opium,  again, 
should  be  avoided  in  severe  lung  affections,  or  used  with  great  care. 
A  knowledge  of  these  facts  is  of  importance  in  reference  to  charges 
of  malpraxis  when  death  has  arisen  from  ordinary  or  extraordinary 
doses  of  medicines  administered  to  persons  labouring  under  disease 
( vide  an  inquest  reported  in  the  daily  press  on  December  2nd,  1904, 
where  the  propriety  of  the  dose  of  opium  given  in  disease  was  called 
in  question).  In  such  cases  another  mode  of  treatment  should  be 
substituted,  or  a  smaller  dose  than  usual  given,  and  its  effects  care¬ 
fully  watched.  In  some  instances,  however,  full  and  large  doses  of 
powerful  drugs  have  been  recklessly  given,  and  when  a  fatal  result 
has  followed  there  has  been  a  strong  disposition  to  refer  death  to 
the  supposed  disease,  of  which,  however,  sometimes  no  trace  could 
be  found  in  the  body. 

For  the  absorption  of  poison  administered  per  os,  not  only  is  the 
condition  of  the  mucous  membrane  of  the  gastro-intestinal  tract 
of  the  utmost  importance,  but  also  the  site  where  the  absorption 
takes  place.  For  example,  with  a  normal  mucous  membrane  bismuth 
subnitrate  is  scarcely  absorbed  at  all,  and  heroic  doses  may  be  ad¬ 
ministered  without  ill  effect,  whereas  in  diseased  conditions  absorption 
intoxication  may  ensue.  Again,  Tappeiner  showed  that  in  an  animal 
with  artificial  closure  of  the  pylorus  a  dose  of  chloral  which  in  the 
ordinary  way  produced  complete  narcosis  was  without  effect. 

It  is  not  quite  so  clear  that  excretion  from  an  otherwise  healthy 
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kidney  is  similarly  affected  by  pyrexial  disease.  The  well-known 
diminished  quantity  of  urine  in  fevers  may  be  due  to  increased  ex¬ 
cretion  from  the  lungs,  though  it  may  be  due  to  the  evil  effects  of 
toxins  in  the  blood  on  the  secreting  cells  of  the  kidney. 

(2)  Local  Gastric  Diseases. — These  are  so  frequently  (forms  of 
gastritis)  associated  with  vomiting  on  the  slightest  (or  no)  provocation 
that  the  poison  will  probably  depend  mainly  upon  the  item  x  for 
its  ultimate  effects  (exhaustion),  an  important  consideration  in  ad¬ 
ministering  inappropriate  food  in  alimentary  diseases.  In  pyloric 
stenosis  and  conditions  of  atrophy  and  ulceration  from  cancer  there 
can  be  no  question  but  that  absorption  is  interfered  with. 

The  likeness  between  this  local  disease  and  the  symptoms  of 
chronic  irritant  poisoning  has  probably  had  as  a  consequence  the 
non-detection  of  many  cases  of  crime,  discovery  only  coming  either 
by  accident  or  a  suspicious  frequency  in  the  manner  of  death — Palmer’s 
case  for  instance,  or  Chapman’s  :  as  a  matter  of  fact  almost  all  great 
criminal  poison  cases  have  had  to  deal  with  arsenic  or  antimony  as 
the  means  used  when  slow  poisoning  has  been  in  question. 

Local  Disease  of  the  Kidney. — In  actual  poisoning  (criminal  or 
accidental)  the  condition  of  the  kidneys  does  not  come  so  much  into 
consideration  as  it  does  in  those  cases  of  illness  where  we  are  adminis¬ 
tering  drugs  in  medicinal  doses  and  care  is  required  to  prevent  an 
undue  increase  in  the  item  y  above  ;  on  this  account  opium  and  mer¬ 
cury  must  be  cautiously  administered  in  known  Bright’s  Disease, 
and  a  cumulative  action  is  alleged  against  several  drugs,  but  typically 
against  digitalis.  The  editor  would  himself  prefer  to  make  a  charge 
of  carelessness  against  the  administrator  who,  when  giving  drugs 
known  to  be  slowly  excreted,  does  not  order  a  daily  measuring  of  the 
urine  that  he  may  have  an  early  warning  of  insufficient  elimination. 
The  condition  of  the  kidneys  does,  however,  now  and  again  arise 
when  we  have  mananged  to  ward  off  the  immediate  effects  of  a  poison 
and  are  hoping  that  the  excretory  organs  may  be  able  to  deal  satis¬ 
factorily  with  the  quantity  we  have  been  unable  to  eliminate  or  neu¬ 
tralise  ;  this  holds  typically  in  such  cases  as  poisoning  by  cantharides, 
mercury,  turpentine,  carbolic  acid,  and  a  few  other  drugs.  Now  it 
has  to  be  borne  in  mind  that  there  is  (1)  the  original  health  of  the 
kidney,  and  (2)  its  health  while  it  is  attempting  to  pass  these  sub¬ 
stances  through  its  cells,  to  be  considered,  and  it  is  quite  possible 
for  such  damage  to  be  done  by  the  excretion  that  permanent  disturb¬ 
ance  may  remain.  To  further  discuss  the  matter  here  would  lead 
too  far  into  clinical  as  opposed  to  legal  medicine. 

(3)  Effects  of  Sleep.  — The  admitted  slowness  of  absorption  from 
the  stomach  during  sleep  has  to  be  remembered  in  cases  where  the 
symptoms  of  poisoning  have  been  delayed  for  some  time,  and  it  is 
found  that  for  part  or  all  the  time  the  victim  has  been  asleep. 

(4)  Amount  and  Nature  of  the  Contents  of  the  Stomach. — Facts 
clearly  prove  that  the  chemical  interchanges  between  the  extraordinary 
variable  substances  which  are  put  into  the  stomach  do  not  go  on  in 
quite  the  same  manner  as  they  do  in  the  test-tube  in  the  laboratory 
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though  they  may  be  approximately  the  same,  for  we  use  the  principle 
in  administering  a  direct  antidote.  However  this  may  be,  it  is  very 
certainly  true  that  food  prevents  contact  with  the  stomach  wall  to 
some  extent,  and  thus  diminishes  in  a  degree  the  effects  of  some  less 
soluble  irritants  ;  at  the  same  time  dilution  has  to  be  considered  when 
the  stomach  contains  much  liquid  or  bulky  pultaceous  contents  ; 
absorption  is  also  influenced  in  some  physiological  (as  opposed  to  the 
above  merely  physico-chemical)  manner  by  the  presence  of  food  and 
by  its  preparedness  for  absorption.  Arsenic,  acids,  alkalies  and  some 
other  irritants  are  typical  examples  of  poisons  the  action  of  which 
is  thus  hindered  and  delayed  by  the  presence  of  a  bulk  of  food,  liquid 
or  solid,  in  the  stomach.  Per  contra,  when  the  stomach  is  empty, 
more  rapid  and  intimate  contact  with  the  mucous  membrane,  less 
dilution,  and  quicker  absorption  are  all  favoured  ;  it  is  very  easy  to 
see  the  bearing  of  these  factors  on  the  question  of  the  dose  of  a  poison 
in  comparison  with  the  rapidity  of  its  action. 

G.  Concentration. — This  chiefly  affects  irritant  poisons  which,  when 
concentrated,  almost  become  corrosives.  .  The  acids  and  alkalies, 
for  instance,  when  concentrated,  will  burn  the  mouth,  gullet,  and 
stomach,  and  a  dose  which  would  thus  possibly  lead  to  a  fatal  issue 
sooner  or  later  may  in  weaker  dilution  be  swallowed  with  impunity  ; 
of  drugs  which  act  after  absorption,  concentration  has  per  se  no  conse¬ 
quence  ;  it  is  the  total  dose,  or  rather  the  part  absorbed  ( y ),  which 
is  in  question. 

H.  Chemical  Combination. — This  is  principally  a  question  of 
direct  neutralisation,  q.v.,  but  one  must  draw  attention  to  the  differ¬ 
ence  between  certain  chemical  compounds  amongst  themselves  and 
between  them  and  the  elements  of  which  they  consist.  Take  the 
compounds  of  mercury,  for  instance,  calomel  and  corrosive  sublimate, 
or  the  two  iodides,  how  widely  their  doses  differ  ;  take  hydrocyanic 
acid  or  any  other  organic  poisonous  body,  we  simply  cannot  compare 
its  action  with  that  of  its  elements,  there  is  no  comparison. 

It  would  be  going  too  far  into  organic  chemistry  to  mention  in 
detail  the  difference  between  bodies  which  differ  from  one  another 
in  the  position  of  certain  organic  radicles — between  morphia  and 
piperazine  for  instance, — but  the  subject  is  all  the  same  of  intense 
chemical  and  might  become  even  of  medico-legal  interest. 

J.  Physical  state  (Gas,  liquid  or  solid). — This  is  principally  a 
matter  of  the  portal  for  entrance,  or  method  of  administration,  and  a 
question  of  the  channel  of  absorption  rather  than  one  of  the  actual 
state  of  the  substance.  Poisonous  gases  such  as  C02  or  even  CO  may 
be  present  in  the  stomach  without  harm  in  quantities  far  in  excess  of 
those  which  if  admitted  to  the  air  passages  would  cause  serious 
trouble.  Per  contra  liquids  and  solids  might  and  do  produce  much 
harm  in  the  lungs,  though  little  if  placed  in  the  stomach. 

Perhaps  here  may  be  mentioned  the  fact  that  hard  old  pills  will 
often  enough  pass  unchanged  through  the  alimentary  canal.  Keratin, 
again,  is  a  substance  (insoluble  in  the  acid  gastric  juice,  soluble  in  the 
alkaline  contents  of  the  small  intestine)  used  to  coat  pills  intended  to 
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become  active  only  in  the  intestine  ;  a  poison  given  in  a  keratin  coat 
might  have  its  action  delayed  several  hours.  Vide  also  ante,  p.  313, 
where  a  berry  of  cocculus  indicus  still  in  its  husk  was  very  justly 
termed  a  poison. 

These  considerations  on  the  circumstances  influencing  the  action 
of  poisons  may  appear  a  little  prolix  and  commonplace,  but  they  are 
very  germane  to  the  subject,  for  they  enable  the  medical  jurist  to  see 
the  drift  of,  and  to  answer  so  far  as  explanation  is  possible,  the  follow¬ 
ing  questions  which  a  defending  counsel  is  sure  to  put  : 

What  was  the  actual  cause  of  death  ? 

Why  was  it  poison  and  not  disease  ? 

What  is  the  fatal  dose  of  the  alleged  poison  ? 

Why  did  the  symptoms  not  occur  at  once,  or  why  did  they  ? 

Why  did  they  vary  from  the  usual  time  of  occurrence  ? 

Was  the  dose  a  necessarily  fatal  one  ? 

Many  others,  too,  are  likely  to  occur  to  a  counsel  in  his  endeavours 
to  show  : 

(1)  That  death  was  not  due  to  poison  at  all. 

(2)  That  if  so  it  was  not  alleged  poison,  because  (a)  the  symptoms 
did  not  occur  at  the  usual  time,  nor  (b)  in  the  usual  order. 

The  Time  at  which  symptoms  appear  after  swallowing  a 
Poison. — This  question  requires  examination,  because  the  more  com¬ 
mon  poisons,  when  taken  in  fatal  doses,  generally  cause  death  within 
definite  periods  of  time.  By  an  attention  to  this  point  we  may,  in 
some  instances,  be  enabled  to  negative  a  charge  of  poisoning,  and  in 
others  to  form  an  opinion  of  the  kind  of  poison  which  has  been  taken. 
In  a  court  of  law  a  medical  practitioner  is  often  required  to  state  the 
usual  period  of  time  within  which  poisons  prove  fatal.  It  is  to  be 
observed  that  not  only  do  poisons  differ  from  each  other  in  this  respect, 
but  that  the  same  substance,  according  to  the  above  circumstances 
in  which  it  has  been  taken,  may  differ  in  the  rapidity  of  its  action. 

A  large  dose  of  prussic  acid,  i.e.,  from  half  a  fluid  ounce  to  an  ounce 
of  two  per  cent,  acid,  may  destroy  life  in  less  than  two  minutes.  In 
ordinary  cases  of  poisoning  by  this  substance  a  person  dies — i.e.,  all 
signs  of  life  have  commonly  ceased — in  from  ten  to  twenty  minutes  : 
if  he  survives  half  an  hour,  there  is  some  hope  of  recovery. 

In  the  case  of  seven  epileptics,  accidentally  poisoned  by  a  similar  dose  of  this 
acid  in  one  of  the  Parisian  hospitals,  the  first  died  in  about  twenty  minutes,  the 
seventh  survived  three-quarters  of  an  hour. 

Oxalic  acid,  one  of  the  most  energetic  of  the  common  poisons, 
when  taken  in  a  dose  of  from  half  an  ounce  to  an  ounce  may  destroy 
life  in  from  ten  minutes  to  an  hour  :  if  the  poison  be  not  perfectly 
dissolved  when  swallowed,  it  is  a  longer  time  in  proving  fatal. 

The  strong  mineral  acids,  in  fatal  cases,  destroy  life  in  about 
eighteen  or  twenty-four  hours. 

Arsenic  in  the  form  of  arsenious  oxide  or  acid  (white  arsenic) 
operates  fatally  in  from  eighteen  hours  to  three  or  four  days.  It 
has,  however,  in  more  than  one  instance,  killed  a  person  in  two  hours. 
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R.  v.  Russell. — A  woman  of  the  name  of  Russell  was  tried  and  convicted 
(Lewes  Sum.  Ass.,  1826)  for  the  murder  of  her  husband,  by  poisoning  him 
with  arsenic.  The  poison  was  detected  in  the  stomach ;  but  the  fact  of  poisoning 
was  disputed  by  some  medical  witnesses  for  this  among  other  reasons,  that 
the  deceased  had  died  three  hours  after  the  only  meal  at  which  the  poison  could 
have  been  administered  to  him. 

The  authority  of  Sir  A.  Cooper  and  others  was  cited  to  show  that, 
according  to  their  experience,  they  had  never  known  a  case  of  poisoning 
by  arsenic  to  have  proved  fatal  in  less  than  seven  hours.  This, 
may  be  admitted,  but,  at  the  same  time,  there  was  sufficient  authority 
on  the  other  side  to  establish  that  some  cases  had  actually  proved 
fatal  in  three  or  four  hours.  So  far  as  this  objection  was  concerned, 
the  prisoner  was  properly  convicted.  In  reference  to  the  medical 
question  raised  at  this  trial,  we  may  observe  that  two  cases  have 
occurred  in  which  the  individuals  died  certainly  within  two  hours 
after  taking  arsenic  ;  and  several  instances  have  been  reported  in 
which  death  has  taken  place  in  from  three  to  four  hours  after  the 
administration  of  this  poison.  It  is  quite  obvious  that  there  is 
nothing,  so  far  as  we  know,  to  prevent  arsenic  from  destroying  life 
in  an  hour,  or  even  within  a  shorter  period.  A  case  will  be  related  in 
which  death  took  place  from  arsenic  probably  within  twenty  minutes. 
(This  is  a  very  doubtful  case. — Sir  T.  Stevenson.)  These  matters 
can  be  settled  only  by  a  careful  observation  of  numerous  cases, 
and  not  by  any  a,  'priori  reasoning,  nor  by  a  limited  individual 
experience. 

Opium,  either  as  a  solid  or  in  the  form  of  laudanum,  commonly 
proves  fatal  in  from  six  to  twelve  hours  ;  but  it  has  been  known,  in 
several  instances,  to  destroy  life  in  less  than  three  hours  ;  on  the 
other  hand,  it  has  never  been  known  to  destroy  life  instantaneously 
or  within  a  few  minutes  ;  those  who  survive  the  effects  of  this  poison 
for  twelve  hours  are  considered  to  have  a  fair  chance  of  recovery. 
This  must  be  understood  to  be  merely  a  statement  of  the  average 
results,  as  nearly  as  we  are  warranted  in  giving  an  opinion  ;  but 
the  medical  jurist  will  of  course  be  aware  that  the  fatal  period  may  be 
protracted  or  shortened,  according  to  all  the  circumstances  above 
detailed. 

In  all  instances  of  sudden  death  there  is  generally  a  strong  tendency 
on  the  part  of  the  public  to  suspect  poisoning.  They  do  not  consider 
that  persons  may  die  a  natural  death  suddenly ,  as  well  as  slowly  ; 
or,  as  we  shall  presently  see,  that  death  may  really  take  place  slowly, 
and  yet  be  due  to  poison.  This  prejudice  often  gives  rise  to  the  most 
unfounded  suspicions  of  poisoning,  and,  at  the  same  time,  leads  to 
cases  of  chronic  or  slow  poisoning  being  frequently  mistaken  for  natural 
disease.  One  of  the  means  recommended  for  distinguishing  narcotic 
poisoning  from  apoplexy  or  disease  of  the  heart  is  the  difference  in 
the  rapidity  with  which  death  takes  place.  Thus,  apoplexy  or  disease 
of  the  heart  may  prove  fatal  either  instantly  or  within  an  hour.  The 
only  poisons  likely  to  operate  with  such  fatal  rapidity  are  prussic 
acid  and  nicotine.  Poisoning  by  opium  is  commonly  protracted 
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for  five  or  six  hours.  Thus,  then,  it  may  happen  that  death  will 
occur  with  such  rapidity  as  to  render  it  impossible,  under  the  circum¬ 
stances,  to  attribute  it  to  narcotic  poison. 

Chronic  Poisoning. — When  a  poison  destroys  life  rapidly,  it  is  called 
a  case  of  acute  poisoning,  to  distinguish  it  from  the  chronic  form, 
i.e.,  in  which  death  takes  place  slowly.  Chronic  poisoning  is  a  subject 
which  frequently  requires  medico-legal  investigation.  Most  poisons, 
when  their  effects  are  not  rapidly  manifested,  owing  either  to  the 
smallness  of  the  dose  or  to  timely  treatment,  are  capable  of  slowly 
undermining  the  powers  of  life  and  killing  the  patient  by  producing 
emaciation  and  exhaustion.  This  is  sometimes  observed  in  the  action 
of  arsenic,  corrosive  sublimate,  and  tartarated  antimony.  The 
characters  of  chronic  poisoning  have  of  late  years  acquired  a  special 
interest  for  the  medical  jurist.  There  is  a  difficulty  about  them 
which  no  accuracy  of  observation  or  judgment  can  surmount. 

When  only  traces  of  arsenic,  antimony,  copper,  phosphorus  and  a 
few  other  minerals  are  found,  defending  counsel  may  raise  the  question 
whether  they  are  not  natural  constituents  of  the  body  or  of  certain 
articles  of  food  ;  the  recent  discovery  of  arsenic  in  beer  at  Manchester 
and  elsewhere  has  shown  how  many  hitherto  suspected  sources  of 
this  element,  and  unsuspected  channels  of  its  admission  to  the  body, 
there  may  be.  It  may,  however,  be  positively  stated  that  neither 
antimony,  arsenic,  copper  nor  lead  are  really  natural  constituents  of 
the  body,  and  if  found  even  in  the  minutest  traces  an  explanation  of 
why  they  are  found  must  be  forthcoming  (p.  321  above). 

In.  1878  in  France  (Court  Assizes  of  the  Seine)  a  chemist  named  Dauval  was 
condemned  to  penal  servitude  for  life  for  wife  murder  by  poison.  Extremely 
minute  traces  of  arsenic  were  found  in  her  body.  In  1904,  although  discharged 
from  the  convict  settlement,  he  applied  for  a  revision  of  his  case  and  sentence 
under  the  French  law  of  1895,  which  enables  the  Supreme  Court  to  set  aside 
a  judgment  and  sentence  in  a  criminal  case,  and  order  a  new  trial  whenever 
a  fresh  fact  is  disclosed  sufficient  to  possibly  establish  the  innocence  of  the  accused. 
It  was  alleged  as  such  a  “  new  fact  ”  that  arsenic  might  be  normally  present 
in  the  body,  and  so  strongly  did  the  judges  feel  that  such  was  possible  that  they 
allowed  a  new  trial,  which,  on  the  evidence,  was  favourable  to  the  prisoner. 

Several  cases  have  come  before  our  tribunals  in  which  the  facts 
connected  with  chronic  poisoning  were  of  some  importance ;  in 
most  cases  murderers  destroy  life  by  administering  poison  in  large 
doses  ;  but  in  the  instances  referred  to,  small  doses  were  given  at 
intervals,  a  fact  which,  in  some  of  them,  led  to  a  medical  doubt  of 
the  real  cause  of  the  symptoms.  The  case  of  Isabella  Banks  (R.  v. 
Smethurst,  C.  C.  C.,  August,  1859)  gave  rise  to  a  conflict  of  medical 
opinion  respecting  the  cause  of  death. 

Julius  and  Bird,  who  attended  the  deceased  throughout  her  illness  of  about 
a  month’s  duration,  Todd,  and  the  author,  referred  the  symptoms  and  cause  of 
death  to  chronic  poisoning  by  antimony  and  arsenic,  and  in  confirmation  of 
this  opinion  traces  of  antimony  were  found  by  Odling  and  the  author  in  the 
intestines  after  death.  A  small  quantity  or  arsenic  was  also  found  in  an  evacua¬ 
tion  passed  by  the  deceased  three  days  before  her  death.  Tyler  Smith, 
Richardson,  and  others,  referred  the  symptoms  and  appearances  partly  to  preg- 
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nancy,  and  partly  to  a  sudden  attack  of  severe  dysentery.  The  jury  found  the 
accused  guilty,  but  upon  the  doubt  raised  respecting  the  cause  of  death,  the 
accused  was  subsequently  pardoned. 


A  similar  question  arose  in  B.  v.  Winslow  (Liverpool  Aut.  Ass., 

1860). 

The  prisoner  was  charged  with  the  murder  of  a  Mrs.  James  by  administering 
to  her  small  doses  of  antimony.  The  suspicion  of  Cameron,  who  attended 
deceased,  was  excited  by  the  intermittent  and  violent  nature  of  the  vomiting, 
as  well  as  by  the  extreme  depression.  Antimony  was  found  in  the  urine  and 
faeces  by  Edwards  ;  and,  after  death,  this  substance  was  discovered,  in  small 
quantities,  in  the  viscera,  by  Edwards,  Miller,  and  the  author.  The  deceased 
was  at  the  time  labouring  under  malignant  disease  of  the  caecum,  but  it  was 
alleged  that  the  antimony  had  accelerated  her  death.  The  jury  acquitted  the 
accused.  The  examination  of  the  bodies  of  the  sister  of  deceased,  as  well  as  of 
two  other  members  of  the  family,  led  to  the  discovery  of  antimony,  also  in  small 
quantity,  in  the  viscera  of  each  ;  and  from  the  nature  of  the  symptoms  preceding 
death,  as  well  as  the  general  healthiness  of  the  organs,  no  doubt  was  entertained 
by  the  medical  witnesses  that  all  these  persons,  members  of  the  same  household, 
had  died  from  the  effects  of  the  antimony  administered  at  intervals  in  small 
doses.  A  set  of  cases  somewhat  similar  was  brought  to  light  by  certain  inquests 
on  exhumed  bodies  at  Bilston  (December,  1871).  Three  children  in  a  family 
died  at  different  times,  under  similar  symptoms.  Hill  found  antimony  in  two 
of  the  bodies,  and  the  body  of  a  third  child  was  exhumed  after  two  months’ 
burial,  and  antimony  was  also  found  in  it.  It  appears  that  this  child  died  on 
October  10th,  and  its  death  was  registered  on  the  13th  of  that  month  as  death 
from  “  asthenia,”  and  “  gastric  fever  ”  “  six  days.”  They  all  received  medical 
attendance,  and  their  names,  it  is  stated,  were  entered  in  some  burial  club. 

In  the  case  of  Chapman,  or  Klosowski  (C.  C.  C.,  March,  1903),  Maud  Marsh, 
the  victim,  had  been  an  inmate  of  Guy’s  Hospital  for  what  was  probably  (in 
the  light  of  after  events)  illness  due  to  antimonial  poisoning  without  discovery 
of  the  crime  ;  the  murderer’s  previous  victims  had  been  buried  in  1897  and  1901 
on  ordinary  certificates. 


The  case  is  given  in  full  on  pp.  366  et  seq. 

The  occurrence  of  such  cases  as  these  suggests  grave  reflections 
on  the  insecurity  of  life  when  poison  is  used  with  skill  and  cunning,  and 
they  demonstrate  the  inefficiency  of  the  present  system  of  registering 
causes  of  death.  They  show  that  medical  men,  in  signing  certificates, 
do  not  sufficiently  inquire  into  the  nature  of  the  fatal  illness,  or  the 
cause  of  death,  but  this  is  an  evil  which  admits  of  an  easy  remedy. 
The  public  have  much  more  to  dread  in  the  fact  that,  even  in  plain 
cases  of  poisoning,  some  physicians  of  experience  and  repute  have 
been  unable  to  discriminate  the  symptoms  from  those  of  natural 
disease.  Thus  in  1889  the  bodies  of  three  persons  were  exhumed, 
and  the  viscera  examined  by  Dr.  Stevenson.  All  died  of  arsenical 
poisoning,  and  these  persons  were  inmates  of  a  house  at  Deptford, 
in  which  several  other  deaths  had  occurred  within  the  space  of  two 
years.  They  were  nearly  all  attended  during  their  last  illness  by  one 
medical  man,  in  whose  mind  no  suspicion  of  foul  play  had  apparently 
arisen. 

Again,  in  the  notorious  case  of  William  Palmer,  one  physician  who 
appeared  for  the  defence  affirmed  that  the  symptoms  under  which 
Cook  died  were  those  of  angina  pectoris  ;  while  another  physician, 
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also  employed  for  the  defence,  assigned  death  to  epilepsy  with  tetanic 
complications.  The  witnesses  came  forward  as  experts  to  maintain 
these  views.  In  reference  to  the  death  of  Ann  Palmer,  which  was 
caused  by  doses  of  antimony,  the  solid  sulphide  of  this  metal  was 
found  in  the  stomach  after  death,  while  the  metal  itself  pervaded  the 
whole  of  the  tissues.  A  respectable  physician,  with  only  a  superficial 
knowledge  of  the  real  facts  of  the  case,  wrote  a  pamphlet  to  prove 
that  this  woman  had  died  from  an  attack  of  cholera.  If  these  persons 
had  been  called  in  to  attend  these  two  victims  of  secret  poisoning 
while  living,  it  is  quite  obvious  that  they  would  have  had  no  suspicion 
of  poisoning,  and  that  they  would  have  respectively  certified  that  death 
was  caused  in  the  one  case  by  angina  pectoris  or  epilepsy,  and  in  the 
other  by  cholera.  They  would  thus  have  effectually  screened,  under 
erroneous  medical  certificates,  the  acts  of  a  man  who  is  admitted  to 
have  been  the  greatest  criminal  of  his  age.  If  physicians  of  some 
standing,  and  professed  experts,  can  thus  overlook  ordinary  cases 
of  poisoning,  it  is  not  surprising  that  general  practitioners,  who  have 
not  given  special  attention  to  the  subject  of  toxicology,  should  fall 
into  the  error  of  granting  erroneous  medical  certificates,  and  of  certi¬ 
fying  that  death  from  arsenic  or  opium  was  due  to  cholera,  convulsions, 
or  apojfiexy. 

It  is  these  cases,  of  course,  which  become  the  causes  celebres  of  the 
criminal  courts  and  attract  great  public  attention  with  corresponding 
attention  to  what  is  imagined  to  be  the  carelessness  of  the  medical 
men  concerned  in  the  illness  and  death  of  the  victim,  and  the  editor 
thinks  that  Dr.  Taylor  was  somewhat  too  severe  on  his  professional 
brethren  ;  at  any  rate,  the  editor  would  call  attention  to  the  case  on 
page  366,  R.  v.  Chapman,  in  which  it  was  solely  through  the  exer¬ 
tions  and  skill  of  the  medical  men  that  the  murder  was  brought  to 
light. 

It  is  much  to  the  credit  of  the  medical  profession  that  the  crime 
of  murder  by  poisoning — a  form  of  death  from  which  no  caution  or 
foresight  can  protect  a  person — is  so  frequently  brought  to  light  by 
the  announcement  of  suspicious  facts  of  a  medical  nature  to  magis¬ 
trates  and  coroners  ;  and  on  several  occasions  the  highest  compli¬ 
ments  have  been  passed  by  judges  on  medical  practitioners  who  have 
been  thus  indirectly  the  means  of  bringing  atrocious  criminals  to  the 
bar  of  justice. 

The  Huddersfield  poisoning  case,  Leeds  Ass.,  1896,  is  an  excellent 
illustration,  for  it  was  owing  to  the  sagacity  of  Dr.  Demetriadi  that 
the  case  did  not  end  in  murder  ( Lancet ,  1,  1896,  p.  566). 


SUB-SECTION  C.— DIAGNOSIS  OF  POISONING 


We  now  proceed  to  consider  the  evidence  of  poisoning  in  the  living 
subject.  To  the  practitioner  the  diagnosis  of  a  case  of  poisoning  is 
of  great  importance,  as  by  mistaking  the  symptoms  produced  by  a 
poison  for  those  arising  from  natural  disease,  he  may  omit  to  employ 
the  remedial  measures  which  have  been  found  efficacious  in  counter¬ 
acting  its  effects,  and  thus  lead  to  the  certain  death  of  the  patient. 
To  a  medical  jurist  a  correct  knowledge  of  the  symptoms  furnishes 
the  chief  evidence  of  poisoning,  in  those  cases  in  which  persons  are 
charged  with  the  malicious  and  unlawful  administration  of  poison. 
The  symptoms  produced  during  life  constitute  also  an  important  part 
of  the  evidence  in  those  instances  in  which  a  poison  proves  fatal. 

Poisoning,  like  other  forms  of  violence  of  which  the  law  takes 
notice,  occurs  either  Accidentally,  Suicidally,  Homicidally. 

So  far  as  diagnosis  is  concerned,  the  first  two  classes  are  not  likely 
to  give  rise  to  so  much  trouble  as  the  third,  for  almost  invariably 
conclusive  evidence  as  to  the  nature  of  the  case  is  only  too  much  to 
the  fore.  The  urgent  message  to  <$  come  at  once,”  the  number  of 
people  simultaneously  attacked,  etc.,  are  very  familiar  occurrences  ; 
nevertheless  there  are  many  diseases  with  incidents  in  then*  course 
which  may  closely  resemble  poisoning.  Moreover,  it  is  the  especial 
business  of  the  murderer  to  make  the  case  resemble  one  of  natural 
illness  (or  at  least  of  suicide).  Luckily  for  the  ends  of  justice,  he  is 
seldom  sufficiently  skilled  or  sufficiently  patient  to  carry  this  out  to 
the  bitter  end. 

Speaking  very  broadly,  we  may  say  there  is  no  single  symptom  of 
poisoning,  and  in  fact  no  special  definite  grouping  of  symptoms,  which 
is  pathognomonic  or  absolutely  characteristic  of  poisoning  ;  but,  on 
the  other  hand,  there  is  no  poison  which  gives  us  the  finer  shades  of 
difference  from  day  to  day  and  the  changing  aspects  of  disease,  and 
no  disease  which  gives  all  the  features  of  poisoning  in  number  and 
especially  in  sequence.  The  closest  likeness  to  disease  is  given  us  by 
ptomaine  poisoning,  and  the  closest  likeness  to  poisoning  perhaps  by 
uraemia  in  its  acutest  phases  ;  but  except  for  the  associated  circum¬ 
stances  of  the  means  by  which  the  poison  is  introduced  to  the  body 
these  are  really  illustrations  of  identicals,  and  they  scarcely  invalidate 
the  above  generalisation. 

The  following  are  some  of  the  principal  individual  points  which 
in  any  given  case  should  make  one  suspicious  of  poisoning  and  lead 
one  to  make  particular  search  for  their  meaning  : 

1.  In  Poisoning,  the  Symptoms  appear  Suddenly. — It  is  the  common 
character  of  most  poisons,  when  taken  in  the  large  doses  in  which 
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they  are  usually  administered  with  criminal  intent,  to  produce 
serious  symptoms,  either  immediately  or  within  a  very  short  period 
after  they  have  been  swallowed.  Their  operation,  under  such  cir¬ 
cumstances,  cannot  be  suspended,  and  then  manifest  itself  after 
an  indefinite  interval ;  although  this  was  formerly  a  matter  of  uni¬ 
versal  belief,  and  gave  rise  to  many  absurd  accounts  of  what  was 
termed  slow  poisoning. 

This  suddenness  of  onset  is  most  marked  of  course  when  corrosives 
and  concentrated,  or  large  doses  of,  irritants  are  in  question,  for  they 
have  an  immediate  local  effect  of  very  severe  nature.  Those  which 
are  mere  irritants  act  more  slowly,  though  the  onset  of  vomiting  is 
usually  sudden  enough.  Those  which  act  only  after  absorption 
produce  their  symptoms  more  gradually  in  proportion  to  the  rapidity, 
or  the  reverse,  of  absorption  from  the  stomach,  which  we  have  dis¬ 
cussed  above,  vide  p.  322.  The  longest  interval  between  taking  a  poison 
and  the  onset  of  symptoms  is  most  commonly  seen  when  an  article 
of  food  is  in  question,  such,  for  instance,  as  mushrooms,  a  delay  easily 
enough  explained  in  each  case. 

In  this  connection  the  onset  of  the  “  acute  abdomen  ”  of  the 
surgeons  must  not  be  forgotten.  Sudden  acute  pain  followed  by  the 
rapid  onset  of  vomiting  are  the  prominent  features  of  the  surgical, 
as  they  are  of  the  toxicological  problem.  The  differential  diagnosis 
is  not  usually  difficult  in  practice.  It  cannot  be  further  pursued  here. 

2.  The  Symptoms  appear  during  a  state  of  Health. — Symptoms  of 
poisoning  manifest  themselves  in  a  person  while  in  a  state  of  perfect 
health,  without  any  apparent  cause.  This  rule  is  of  course  open  to 
numerous  exceptions,  because  the  person  on  whose  fife  an  attempt 
has  been  made  may  be  actually  labouring  under  disease  ;  and  under 
these  circumstances  the  symptoms  may  be  so  obscure  as  often  to  dis¬ 
arm  all  suspicion.  In  fact,  in  almost  all  the  causes  celebres  of  multiple 
criminal  poisoning  this  has  been  the  case  with  the  earlier  victims. 
In  the  case  given  under  “  Exhumation  ”  (Vol.  I.)  the  deceased  was 
attended  shortly  before  her  death  by  Mr.  Rafter,  who  found  her 
suffering  from  pneumonia.  He  was  surprised  at  her  death,  but  certi¬ 
fied  it  as  due  to  pneumonia  ;  it  was  carefully  concealed  from  him  that 
the  deceased  suffered  from  vomiting ,  purging ,  and  intense  abdominal 
pain.  When  poison  is  secretly  given  in  medicine,  a  practitioner  is 
very  liable  to  be  deceived,  especially  when  the  disease  under  which 
the  person  is  labouring  is  of  an  acute  nature,  and  has  been  attended  by 
symptoms  of  disorder  in  the  alimentary  canal.  Several  cases  of 
poisoning  have  occurred  in  which  arsenic  was  criminally  substituted 
for  or  mixed  with  medicine,  and  given  to  persons  while  labouring  under 
a  disorder  of  the  bowels.  We  are,  however,  justified  in  saying,  with 
respect  to  this  character  of  poisoning,  that  when,  in  a  previously 
healthy  person,  violent  vomiting  and  purging  occur  suddenly  and 
without  any  assignable  cause,  such  as  pregnancy,  disease,  or  indiscre¬ 
tion  in  diet,  to  account  for  them,  there  is  strong  reason  to  suspect  that 
irritant  poison  has  been  taken.  When  the  person  is  already  labouring 
under  disease,  we  must  be  especially  watchful  on  the  occurrence  of 
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any  sudden  change  in  the  character  or  violence  of  the  symptoms, 
unless  such  change  can  be  easily  accounted  for  on  common  or  well- 
known  medical  principles.  In  most  cases  of  criminal  poisoning  we 
meet  with  alarming  symptoms  without  any  obvious  or  sufficient 
natural  causes  to  explain  them.  The  practitioner  will  of  course  be 
aware  that  there  are  certain  diseases  which  are  liable  to  occur  suddenly 
in  healthy  people,  the  exact  cause  of  which  may  not  at  first  sight  be 
apparent  ;  strangulation  of  a  hernia,  perforation  of  a  gastric  ulcer, 
cerebral  haemorrhage  may  be  taken  as  the  most  typical  illustrations  ; 
therefore  this  criterion  is  only  one  out  of  many  on  which  a  medical 
opinion  should  be  founded. 

3.  In  Poisoning  the  Symptoms  appear  soon  after  a  Meal,  or  soon 
after  some  kind  of  Food  or  Medicine  has  been  taken. — This  is  by  far 
the  most  important  character  of  poisoning  in  the  living  subject. 
It  has  been  already  stated  that  most  poisons  begin  to  operate  within 
about  an  hour  after  they  have  been  swallowed  ;  and  although  there  are 
a  few  exceptions  to  this  remark,  yet  they  occur  under  circumstances 
easily  to  be  appreciated  by  a  practitioner.  Thus,  then,  it  follows  that, 
supposing  the  symptoms  under  which  a  person  is  labouring  to  depend 
on  poison,  the  substance  has  most  probably  been  swallowed,  either 
in  food  or  medicine,  from  half  an  hour  to  an  hour  previously.  It 
must  be  observed,  however,  that  cases  may  occur  in  which  the  poison 
has  not  been  introduced  by  the  mouth  (vide  above,  “  Mode  of  Adminis¬ 
tration  ”).  Oil  of  vitriol  and  other  corrosive  liquids  have  been 
thrown  up  the  rectum  in  injections,  and  have  thus  caused  death  ; 
the  external  application  of  arsenic,  corrosive  sublimate,  and  cantharides 
to  ulcerated  surfaces  has  destroyed  life.  In  one  case,  arsenic  was 
introduced  into  the  vagina,  the  woman  died  in  five  days  with  all 
the  symptoms  of  arsenical  poisoning.  Such  cases  are  rare,  but, 
nevertheless,  the  certainty  that  they  have  occurred,  where  their 
appearance  could  hardly  have  been  anticipated,  shows  that  in  a 
suspicious  case  a  practitioner  should  not  deny  the  fact  of  poisoning 
merely  because  it  may  be  proved  that  the  person  could  not  have 
taken  poison  in  the  usual  way,  by  the  mouth.  Again,  persons  may 
be  destroyed  by  the  vapours  of  ether,  chloroform,  prussic  acid,  or 
other  powerful  volatile  poisons,  introduced  into  the  body  through  the 
lungs.  Such  a  mode  of  suicide,  or  murder,  might  disarm  suspicion, 
from  the  fact  of  no  noxious  material  being  found  in  the  stomach. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such  that 
these  secret  means  of  destruction  could  not  have  been  resorted  to, 
and  that  the  substance  is  one  of  those  most  commonly  selected  by  a 
murderer,  such  as  arsenic,  tartar  emetic,  oxalic  acid,  or  corrosive  sub¬ 
limate,  then  we  may  expect  that  this  character  of  poisoning  will  be 
made  evident  to  us,  and  that  something  must  have  been  swallowed 
by  the  patient  shortly  before  the  alarming  symptoms  appeared.  By 
observations  attentively  made,  it  may  be  in  our  power  to  connect  the 
appearance  of  the  symptoms  with  the  use  of  a  particular  article  of 
food,  and  thus  indirectly  lead  to  the  detection  of  a  criminal.  Supposing 
that  many  hours  have  passed  since  food  or  medicine  was  taken  by 


334 


DIAGNOSIS  OF  POISONING 


the  patient,  without  any  effect  ensuing — it  is  probable  that  the  symp¬ 
toms  are  due  to  natural  causes,  and  not  to  poison. 

Since  the  above  was  written  by  Dr.  Taylor  we  have  learnt  to  coat 
pills  or  capsules  with  a  substance  known  as  keratin,  which  is  insoluble 
in  the  acid  contents  of  the  stomach.  With  such  a  coating,  then,  a 
poison  might  be  given  and  not  act  till  several  hours  had  elapsed,  as 
the  keratin  only  dissolves  when  the  contents  of  the  bowels  are  alkaline. 

When  symptoms  resembling  those  of  poisoning  speedily  follow  the 
ingestion  of  food  or  medicine,  there  is,  however,  reasonable  ground 
for  suspicion  ;  but  caution  should  be  observed  in  drawing  inferences, 
since  the  most  extraordinary  coincidences  sometimes  present  them¬ 
selves. 

Delay  in  the  onset  of  symptoms  occasionally  occurs  in  phosphorus 
poisoning  if  the  dose  be  small,  and  in  food  poisoning  too,  which  latter 
may  be  explained  by  the  difference  in  the  nature  of  the  poison  ( vide 
later  under  “  Poisoning  by  Food  ”). 

The  substitution  of  poisonous  mixtures  for  medicinal  draughts 
or  powders  is  by  no  means  unknown,  although  it  might  be  supposed 
to  indicate  a  degree  of  refinement  and  knowledge  not  commonly  to  be 
found  among  criminals.  Medical  practitioners  are1  thus  apt  to  be 
imposed  upon,  and  the  following  case,  related  by  a  deceased  judge, 
will  serve  as  a  caution. 

An  apothecary  prepared  a  draught,  into  which  another  person  put  poison, 
intending  thereby  to  destroy  the  life  of  the  patient  for  whom  the  medicine  was 
prescribed.  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking  there 
was  something  suspicious  about  it,  sent  it  back  to  the  apothecary,  who,  knowing 
the  ingredients  of  which  he  had  composed  it,  and  wishing  to  prove  to  his  patient 
that  he  had  done  nothing  wrong,  drank  it  himself,  and  died  from  the  effects. 
He  was  thus  the  unconscious  agent  of  his  own  death  ;  and  though  the  draught 
was  intended  for  another,  the  party  who  poisoned  it  was  held  guilty  of  murder. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those 
produced  by  poisoning,  soon  after  food  or  medicine  has  been  taken, 
may  be  a  pure  coincidence.  In  such  a  case,  poison  is  always  suspected 
by  the  vulgar  ;  and  it  will  be  the  duty  of  a  medical  jurist  to  guard 
against  the  encouragement  of  such  a  suspicion,  until  he  has  strong 
grounds  to  believe  it  to  be  well  founded.  No  public  retraction  or 
apology  can  ever  make  amends  for  the  injury  which  may  in  this  way 
be  inflicted  on  the  reputation  of  another  ;  for  those  who  hear  the 
accusation  may  never  hear  the  defence.  In  all  such  cases,  a  prac¬ 
titioner  may  entertain  a  suspicion,  but,  until  confirmed  by  facts,  he 
should  avoid  expressing  it  or  giving  it  publicity.  When  death  is  not 
a  consequence,  it  is  difficult  to  clear  up  such  cases,  except  by  the 
aid  of  a  chemical  analysis  ;  but  this,  as  we  know,  is  not  always  available 
or  possible.  If  death  ensue,  the  real  cause  is  usually  apparent,  and  a 
suspicion  of  poisoning  is  thus  often  removed  by  an  examination  of 
the  body. 

In  cases  of  chronic  criminal  poisoning  suspicion  is  often  first  aroused 
by  the  repetition  of  such  an  incident  as  the  above,  many  patients 
may  be  sick  once  after  a  dose  or  a  meal,  but  this  excites  probably 
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no  suspicion,  nor  need  it  do  so,  but  if  they  are  repeatedly  sick  we  may 
with  justice  suspect  some  criminal  intent  on  somebody’s  part. 

5.  In  Poisoning,  when  several  partake  at  the  same  time  of  the 
same  Food  or  Medicine  (mixed  with  Poison),  all  suffer  at  approx¬ 
imately  the  same  time  from  approximately  the  same  Symptoms. — 
This  character  of  poisoning  cannot  always  be  procured  ;  but  it  fur¬ 
nishes  good  evidence  of  the  fact  when  it  exists.  Thus,  supposing 
that  after  a  meal  taken  by  several  persons  from  the  same  dish  only 
one  suffers,  the  suspicion  of  poisoning  is  considerably  weakened.  The 
poisoned  article  of  food  may  be  detected  by  observing  whether  they 
who  suffer  under  any  symptoms  of  poisoning  have  partaken  of  one 
particular  solid  or  liquid  in  common. 

In  the  case  of  accidental  poisoning  at  a  dinner-party  a  medical  man  who  was 
present  observed  that  those  who  suffered  had  taken  port-wine  only ;  the  con¬ 
tents  of  the  bottle  were  examined,  and  found  to  be  a  saturated  solution  of  arsenic 
in  wine. 

In  general,  considerable  reliance  may  be  placed  upon  this  character, 
because  it  is  improbable  that  any  common  cause  of  disease  should 
suddenly  attack  with  violent  symptoms  of  a  similar  kind  many  healthy 
persons  at  the  same  time,  and  within  a  short  period  after  having  partaken 
of  food  together.  We  must  beware  of  supposing  that,  when  poison  is 
really  present,  all  will  be  attacked  with  precisely  similar  symptoms  ; 
because  there  are  many  circumstances  which  may  modify  their  nature 
and  progiess.  In  general  that  person  who  has  partaken  most  freely 
of  the  poisoned  dish  will  suffer  most  severely  ;  but  even  this  does  not 
always  follow.  There  is  a  well-known  case,  recorded  by  Bonnet, 
where,  among  several  persons  who  partook  of  a  dish  poisoned  with 
arsenic,  they  who  had  eaten  little  and  did  not  vomit  speedily  died  ; 
while  others  who  had  partaken  largely  of  the  dish,  and  had  in  conse¬ 
quence  vomited  freely,  recovered.  This  is  easy  to  understand,  for 
retention  in  the  stomach  of  the  poison  meant  an  increase  in  the  portion 
(“  y  ”  above)  absorbed,  while  free  vomiting  would  remove  the  bulk 
of  the  poison. 

It  is  well  to  bear  in  mind,  in  conducting  these  inquiries,  that 
symptoms  resembling  those  produced  by  irritant  poison  may  be 
sometimes  traced  to  food .  Meat  rendered  unwholesome  by  disease  or 
decay,  pork,  bacon,  sausages,  cheese  and  bread,  as  well  as  certain 
kinds  of  shell-fish,  may  give  rise  to  symptoms  of  poisoning,  and  even 
cause  death.  Such  cases  may  be  regarded  as  poisoning  by  animal  or 
vegetable  irritants.  All  the  characters  above  described,  as  indicative 
of  poisoning,  may  be  observed,  and  the  difficulty  of  forming  an  opinion 
is  often  increased  by  the  fact  that  some  of  the  persons  attacked  may 
have  previously  partaken  of  the  same  kind  of  food  without  incon¬ 
venience.  Instances  of  this  form  of  poisoning  are  unpleasantly 
common  ;  brawn  at  Oxford,  pork  pie  at  Derby,  ham  at  Nottingham, 
aerated  bread  at  Christ’s  Hospital  (750  out  of  800  boys  attacked  with 
diarrhoea  in  1868),  have  all  caused  outbreaks  of  this  nature  {vide  infra , 

“  Food  Poisoning  ”). 
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It  was  just  now  remarked  that  there  is  no  disease  resembling  poisoning 
which  is  likely  to  attack  several  healthy  persons  at  the  same  time 
and  in  the  same  manner.  This  is  undoubtedly  true  as  a  general 
principle,  but  the  following  case  will  show  that  mistakes  may  occa¬ 
sionally  arise  even  under  these  circumstances.  It  occurred  in  London 
during  prevalence  of  malignant  cholera  in  the  year  1832. 

Four  of  the  members  of  a  family,  living  in  a  state  of  great  domestic  unhappi¬ 
ness,  sat  down  to  dinner,  apparently  in  good  health  ;  some  time  after  the  meal, 
the  father,  mother,  and  daughter  were  suddenly  seized  with  violent  vomiting 
and  purging.  The  evacuations  were  tinged  with  blood,  while  the  blueness 
of  the  skin,  observant  in  cases  of  malignant  cholera,  was  absent.  Two  of  these 
persons  died.  The  son,  who  was  known  to  have  borne  ill-will  against  his  father 
and  mother,  and  who  suffered  no  symptoms  on  this  occasion,  was  accused  of 
having  poisoned  them.  At  the  inquest,  however,  it  was  clearly  shown  by  the 
medical  attendant  that  the  deceased  persons  had  really  died  of  malignant 
cholera,  and  there  was  no  reason  to  suspect  that  any  poison  had  been  administered 
to  them. 

In  this  instance  it  will  be  perceived  that  symptoms  resembling 
those  of  irritant  poisoning  appeared  suddenly  in  several  individuals  in 
perfect  health,  and  shortly  after  a  meal.  We  hereby  learn  that  the 
utility  of  any  rules  for  investigating  cases  of  poisoning  depends  entirely 
on  the  judgment  and  discretion  with  which  they  are  applied  to  particular 
cases. 

5.  Course  of  the  Symptoms. — In  practically  all  accidental  and  sui¬ 
cidal  cases  the  course  of  the  symptoms  is  either  steadily  down  hill 

.  to  death  or  equally  steadily  up  hill  to  health  ;  phosphorus  is  the 
principal  exception  that  is  not  obvious  at  first  sight ;  and  after  effects 
of  corrosives  and  a  few  of  the  mixed  class  that  act  locally  and  remotely 
must  also  be  remembered. 

In  skilled  homicidal  poisoning  there  may  be  ups  and  downs  in  the 
symptoms,  but  these  from  their  nature  (probably  irritants)  will  rouse 
suspicion.  It  is  equally  true,  of  course,  that  some  diseases  have  a 
somewhat  similar  course,  and  especially  the  ones  (such  as  acute 
gastritis)  that  might  at  first  sight  be  mistaken  for  poisoning.  The 
point  is,  however,  to  be  remembered  in  suspicious  cases. 

It  should  be  emphasised  that  this  is,  in  most  cases  of  chronic 
poisoning  by  an  astute  criminal,  the  very  strongest  point  leading  to 
a  suspicion  that  poison  is  at  work.  The  average  course  of  the  disease 
is  knowm  and  the  expected  action  of  administered  medicine  is  known, 
and  it  is  from  discrepancies  between  the  expected  and  the  realised 
that  suspicion  arises. 

6.  The  Discovery  of  Poison  in  the  Food  taken,  in  the  matters  Vomited, 
or  in  the  Excretions.  — One  of  the  strongest  proofs  of  poisoning  in  the 
living  subject,  is  the  detection  of  poison  by  ordinary  inspection  or 
chemical  analysis,  or  by  microscopical  investigation,  either  in  the 
food  taken  by  the  person  labouring  under  its  effects,  or  in  the  matters 
vomited,  or,  after  the  lapse  of  a  few  hours,  in  the  urine.  The  evidence 
is  of  course  more  satisfactory  when  the  poison  is  detected  in  the  matters 
vomited,  and  more  especially  in  the  urine  (vide  infra)  than  in  the  food  ; 
because  this  will  show  that  it  has  really  been  taken,  and  that  it  will, 
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or  may,  readily  account  for  the  symptoms.  If  the  vomited  matters 
have  been  thrown  away,  we  must  examine  the  remains  of  the  food 
of  which  the  patient  may  have  partaken.  Should  the  results  in  both 
cases  be  negative,  and  no  trace  of  poison  be  found  in  the  urine,  it  is 
probable  that  the  symptoms  were  due  to  disease. 

In  the  investigation  of  a  case  of  poisoning  in  a  living  object,  a 
medical  jurist  must  remember  that  poisoning  is  sometimes  feigned , 
and  sometimes  imputed.  It  is  easy  for  an  artful  person  to  put  poison 
into  food,  as  well  as  to  introduce  it  into  the  matters  vomited  or  dis¬ 
charged  from  the  bowels,  and  to  accuse  another  of  having  adminis¬ 
tered  it.  There  are  few  of  these  accusers  who  go  so  far  as  to  swallow 
poison  under  such  circumstances,  as  there  is  a  great  dread  of  poisonous 
substances  among  criminals  ;  and  it  will  be  at  once  apparent  that  it 
would  require  a  person  well  versed  in  toxicology  to  feign  a  series 
of  symptoms  which  would  impose  upon  a  practitioner  at  all  acquainted 
with  the  subject.  In  short,  the  difficulty  reduces  itself  to  this : — - 
What  inference  can  be  drawn  from  a  chemical  detection  of  poison  in 
food  ?  All  that  a  medical  man  can  say  is,  “  poison  is  or  is  not  present 
in  a  particular  article  of  food  ”  :  he  must  leave  it  to  the  authorities 
of  the  law  to  develop  the  alleged  attempt  at  administration.  If  the 
poison  has  been  actually  administered  or  taken,  then  we  should  expect 
to  find  that  the  person  had  suffered  from  the  usual  symptoms.  The 
absence  of  these  symptoms  would  be  a  strong  fact  against  the  alleged 
administration.  The  detection  of  poison  in  the  matters  vomited 
affords  no  decisive  proof  that  it  has  been  swallowed,  except  under  two 
circumstances — 1st.  When  the  accuser  has  actually  laboured 
under  the  usual  symptoms  of  poisoning,  in  which  case  there  can  be 
no  feigning,  and  the  question  of  imputation  is  a  matter  to  be  estab¬ 
lished  by  general  evidence.  2nd.  When  the  matters  are  actually 
vomited  into  a  clean  vessel  in  the  presence  of  the  medical  attendant 
himself,  or  of  some  person  on  whose  testimony  perfect  reliance  can 
be  placed.  The  detection  of  absorbed  poison  in  the  urine  or  saliva, 
furnishes  a  clear  proof  that  poison  has  been  taken,  that  it  has  passed 
into  the  blood,  and  has  been  subsequently  eliminated  by  the  kidneys 
or  the  salivary  glands. 

When  poison  is  discovered  mixed  with  food  in  the  stomach  it  does 
not  necessarily  follow  that  it  has  been  administered  in  that  particular 
article  of  food.  Should  the  person  have  partaken  of  liquid  food,  such 
as  milk  or  gruel,  subsequently  to  the  swallowing  of  poison,  these 
fluids  will  necessarily  acquire  a  poisonous  impregnation  from  that 
already  contained  in  the  stomach.  The  patient  may  have  taken  the 
poison  in  one  kind  of  food,  when  another  and  an  innocent  description 
of  food  might  thus  inadvertently  be  pronounced  to  have  been  the 
vehicle  (see  the  case  of  Ann  Merritt,  London  Med .  Gaz.,  August  16th, 
1850,  46,  291). 

7.  No  Poison  Found. — Throughout  the  section  dealing  with  the 
individual  poisons  there  will  frequently  be  found  cases  in  which  no 
trace  of  poison  has  been  found  on  exact  analysis,  although  from  other 
circumstances  it  was  almost  or  quite  certain  that  poison  was  the  cause 
m.j. — vol.  it,  22 
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of  death  or  illness  ;  it  is  therefore  necessary  that  the  position  should 
be  examined. 

There  are  obviously  at  least  three  possible  explanations  of  such 
a  result : — 

1.  The  whole  case  may  have  been  misunderstood.  We  have  already, 
in  several  connections,  drawn  attention  to  the  occasional  similarities, 
and  even  identity,  between  poison  and  disease,  and  the  negative 
finding  must  be  allowed  due  weight  in  balancing  up  the  probabilities 
of  the  case.  To  completely  analyse  all  possible  circumstances  of  this 
nature  is  obviously  impossible  to  any  one  ;  we  can  only  draw  attention 
to  the  possibilities. 

2.  The  poison  may  ha  ve  been  eliminated  by  vomiting  or  other  means, 
or  neutralised.  In  corrosives  and  irritants  associated  with  much 
vomiting  the  position  is  obvious,  and  emphasises  the  necessity  of 
saving  all  possible  vomit,  etc.,  and  also  looking  for  salts  of  acids, 
as  well  as  the  free  acids,  though  the  immediate  local  changes  in  the 
stomach,  in  the  shape  of  inflammation,  etc.,  will  be  strong  corrobora¬ 
tion  (or  negation).  In  considering  the  other  channels  of  elimination 
it  must  not  be  forgotten  that  a  poison  may  start  processes  which  can 
proceed  after  the  poison,  or  exciting  cause,  has  ceased  to  act,  and 
hence  a  person  may  die  some  time  after  the  poison  was  administered, 
from  what  is  apparently  disease,  a  gastritis,  for  instance,  or  a  ne¬ 
phritis  ;  under  the  headings  of  antimony,  arsenic,  etc.,  will  be  found 
cases  of  the  former,  and  the  editor  has  recently  had  a  case  in  which 
lead  was  almost  certainly  the  cause  of  cirrhotic  kidneys  (fatal),  though 
none  could  be  found  on  analysis. 

3.  The  analysis  may  have  been  faultily  performed.  This  may  be 
due  to  circumstances  over  which  the  analyst  had  no  control,  e.g.,  the 
wrong  material  sent  for  analysis,  etc.,  or  to  circumstances  over  which 
he  would  have  had  control  had  he  been  more  skilled.  This  latter  con¬ 
sideration  is  one  which  shows  the  importance  of  having  the  most 
skilled  assistance  possible  to  perform  such  delicate  work,  but,  at  the 
same  time,  it  must  be  remembered  that  there  are  still  any  number 
of  substances  which  may  be  fatal  to  a  human  being  if  they  gain 
access  to  his  body,  and  which  are,  as  yet,  quite  beyond  the  reach  of 
chemical  detection  and  identification — the  precipitins,  the  lysins, 
the  toxins  of  microbes  are  illustrations  which  occur  to  the  mind  at 
once.  For  the  non- discovery,  if  present,  of  the  ordinary  alkaloids, 
etc.,  the  modern  analyst  has  nobody  but  himself  to  blame,  and  he 
should  not  undertake  the  work  unless  competent. 

The  following  paragraphs  are  taken  by  the  editor  from  the  pages 
of  the  author  dealing  with  arsenic,  but  their  applicability  to  other 
poisons  makes  the  present  position  much  more  suitable  for  their 
insertion. 

In  estimating  dosage  and  quantities,  for  the  use  in  medico-legal 
cases,  it  is  important,  in  reference  to  the  presence  of  absorbed  poison  in 
the  tissues,  to  observe  that  it  may  be  found  in  them  at  an  early  period, 
when  it  is  either  absent  or  only  doubtfully  present  in  other  parts, 
such  as  the  alimentary  canal. 
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A  man  died  within  jour  hours  after  he  had  been  attacked  with  symptoms  of 
poisoning  by  arsenic.  Arsenic  was  found  in  small  quantity  in  the  stomach, 
duodenum,  and  rectum.  It  was  also  detected  in  the  liver  and  spleen  ;  and  the 
proportion  found  was  greater  in  the  latter  than  in  the  former  organ. 

A  man  died  from  the  effects  of  arsenic  in  the  most  acute  form,  soon  after  his 
admission  into  Guy’s  Hospital.  He  had  swallowed  a  large  dose  of  the  poison 
in  water.  He  was  brought  to  the  hospital,  and  died  soon  afterwards.  Barely 
three  hours  could  have  elapsed  from  the  time  at  which  the  poison  was  taken 
until  his  death.  There  were  the  usual  appearances  in  the  stomach,  and  gritty 
portions  of  arsenic  with  coagulated  masses  of  mucus  and  false  membrane  were 
found  in  the  contents.  The  intestines  were  inflamed,  and  portions  of  arsenic 
were  discovered  as  low  as  the  caecum.  Arsenic  was  found  abundantly  in  the 
stomach,  and  a  comparatively  large  quantity  of  the  poison  was  detected  in 
half  an  ounce  of  the  dried  liver,  as  well  as  in  the  spleen  and  kidney. 

Hence  it  is  obvious  that  the  poison  may  be  rapidly  absorbed  and 
copiously  deposited  within  three  hours,  the  quantity  thus  found  de¬ 
pending  apparently  on  the  dose  taken  and  on  the  nature  of  the  poison. 

In  the  case  of  the  Atlee  family,  in  1854,  the  body  of  the  mother  was  exhumed 
liter  a  month.  Arsenic  was  not  found  in  the  stomach  or  the  bowels ,  but  was 
readily  detected  in  a  small  portion  of  the  liver.  The  poison  had  probably  been 
taken  several  days  before  death. 

The  fact  is  of  considerable  importance  in  relation  to  a  medical 
opinion  of  the  presence  or  absence  of  poison  in  a  dead  body.  It  is 
clear,  from  the  above  cases,  that  an  opinion  might  be  erroneous 
unless  the  liver  or  spleen  had  undergone  a  chemical  examination. 
Usually  the  liver  contains  half  a  grain  up  to  a  grain  or  two  of  arsenic, 
when  death  occurs  within  forty -eight  hours.  In  preserving  viscera 
for  analysis,  a  portion  of  the  liver,  or  better  the  whole  organ,  together 
with  the  brain,  spleen  and  kidneys,  in  fact  portions  or  the  whole  of 
all  the  viscera,  should  therefore  always  be  set  apart  for  examination. 
If  the  person  has  lived  fifteen  or  sixteen  days  after  having  taken  the 
poison,  no  trace  may  be  found  in  the  tissues  nor  in  any  part  of  the  body. 
Orfila  long  since  expressed  this  opinion  from  his  experiments  on 
animals  ;  its  correctness  has  been  strikingly  confirmed  by  the  case  of 
Dr.  Alexander,  who  died  in  sixteen  days  from  a  large  dose  of  arsenic 
taken  by  mistake  in  arrowroot.  Geoghegan  found  no  trace  of  the 
poison,  either  absorbed  or  unabsorbed,  in  any  part  of  the  body  which 
he  examined  {Med.  Times  and  Gaz.,  1857,  1,  p.  389).  It  is  the  more 
necessary  that  the  fact  of  entire  elimination  should  be  remembered, 
because  it  has  been  impressed  on  the  public  mind  that  no  person  can 
have  died  from  poison  except  the  poison  be  present  in  the  body  after 
death.  If  this  is  untrue  with  respect  to  arsenic,  it  is  necessarily  untrue 
with  regard  to  poisons  less  easy  of  detection  in  minute  quantities. 

In  the  case  of  R.  v.  Williams  (South  Wales  Circuit,  July,  1863),  a  woman 
was  charged  with  the  murder  of  her  husband  by  administering  to  him  arsenic. 
The  evidence  left  no  doubt  that  deceased  had  suffered  from  the  usual  symptoms 
3f  poisoning,  namely,  inflammation  of  the  stomach  and  bowels,  nmnbness  of 
Jie  limbs,  and  other  symptoms.  For  some  days  before  the  deceased’s  death, 
3 wing  to  his  food  having  been  prepared  for  him  by  his  daughter,  the  symptoms 
ibated  ;  but  he  ultimately  died  from  exhaustion  on  the  fifteenth  day.  Hera- 
ath  examined  the  viscera,  and  found  no  arsenic.  Neither  in  his  reading  nor 
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in  his  experience  had  he  known  arsenic  to  have  been  detected  fifteen  days 
after  its  administration.  As  no  poison  was  discovered  in  the  body,  the  prisoner 
was  acquitted  on  the  charge  of  murder,  but  found  guilty  of  the  intent  ( Lancet , 
1863,  2,  p.  47). 

Tidy  was  of  opinion  that  arsenic  may  be  found  in  the  bones  months 
after  its  administration.  In  most  cases  of  secret  criminal  poisoning  the 
poison  or  poisons,  if  found  in  the  dead  body  at  all,  must  necessarily 
exist  in  fractional  parts  of  a  grain.  This  alone  will  be  sufficient  to 
allow  a  defending  counsel  to  raise  the  question  whether  death  has  been 
caused  by  the  poison,  although  it  is  quite  consistent  with  medical 
experience  that  a  person  may  die  from  chronic  poisoning  and  little  or 
none  of  the  poison  be  found  in  the  body  after  death. 

In  the  case  of  Mrs.  James  ( R .  v.  Winslow),  not  more  than  the  tenth  part  of  a 
grain  of  antimony  was  found  in  the  whole  of  the  tissues  of  the  body  ;  in  the  case 
of  Isabella  Banks  (R.  v.  Smethurst),  the  quantity  was  small ;  while  in  the  case  of 
Mrs.  Peters  of  Yeovil,  examined  by  Herapath,  none  was  found  in  the  body, 
although  this  chemist  had  extracted  a  quantity  of  antimony  from  the  urine  of 
deceased  less  than  nine  days  before  her  death,  showing  the  possible  importance 
of  the  part  z  (supra). 

In  this  case  Garland  had  also  found  antimony  in  the  evacuations 
during  life,  and  had  referred  the  intermittent  irritation  of  the  stomach 
and  bowels,  from  which  deceased  had  suffered,  to  the  secret  use  of 
this  mineral.  The  jury  returned  a  verdict  that  deceased  had  died 
from  disease  and  that  death  was  accelerated  by  some  irritant  {Lancet, 
1860,  2,  p.  119).  On  some  trials  Lfor  poisoning  it  has  been  a  con¬ 
tested  scientific  question  whether  a  person  can  die  from  poison  and 
no  trace  of  the  poison  remain  in  the  body.  Herapath’s  evidence  in 
Peters’  case  not  only  proves  the  affirmative,  but  goes  to  show  that 
antimony  may  act  fatally  and  be  entirely  eliminated  from  the  system 
in  about  a  week  ( Med .  Times  and  Gaz.,  1860,  2,  pp.  190,  271,  317). 


SUB-SECTION  D. —WHAT  TO  DO  IN  CASES  OE 

POISONING 


This  has  three  divisions,  viz.  : 

A.  Generally,  as  a  medical  man  entrusted  with  the  care  of  the 
health  of  others. 

B.  Clinically,  in  undoubted  cases,  equivalent  to  treatment. 

C.  As  a  medical  jurist,  to  convict  the  guilty,  or  clear  the  innocent 
from  suspicion. 

A.  Generally. 

When  treating,  or  called  upon  for  the  first  time  to  treat,  a  case  of 
illness,  a  medical  man’s  mind  must  be  in  one  of  three  conditions  : 

(а)  A  state  of  happy  ignorance,  one  totally  unaware  of  the  necessity 
of  thinking  of  poison. 

(б)  A  state  of  certainty  that  it  is  a  case  of  poison  or  of  disease. 

(c)  A  state  of  suspicion  that  it  may  be  poison. 

(a)  The  state  of  happy  ignorance  will  commonly  be  dispelled  by 
rumour  or  gossip,  or  perhaps  more  suddenly  by  a  coroner’s  order  for 
a  post-mortem  examination  or  an  exhumation  order  from  the  Home 
Secretary.  It  need  not  be  further  discussed  here,  except  to  emphasise 
the  advice  of  all  medical  men  to  try  to  keep  in  writing  as  full  notes  of 
all  their  cases  as  time  and  circumstances  will  permit,  so  that  when 
faced  with  one  of  the  above  crises  they  may  have  at  least  a  good  basis 
to  work  upon. 

(b)  The  state  of  certainty  of  disease  has  no  interest  for  us  here, 
and  the  certainty  of  poison  will  be  considered  later. 

(c)  The  state  of  suspicion  is  one  of  very  great  delicacy  and  diffi¬ 
culty.  There  are  three  things  which  should  be  done  at  once.  First, 
get  some  of  the  urine  {take  care  that  it  is  the  patient's  urine )  or  vomit,  or 
of  both,  and  submit  the  specimens  to  a  careful  analysis,  sending  them 
to  a  reputable  analyst.  Such  a  course,  if  at  all  practicable,  is  better 
than  analysing  it  for  oneself,  because  corroborative  evidence  from  an 
independent  witness  is  thus  obtained  in  one  direction  or  the  other. 
It  is  very  easy  for  a  medical  man  to  obtain  such  specimens  as  a  rule, 
because  they  are  looked  upon  as  things  he  would  naturally  wish  to 
examine  for  clinical  purposes.  Second,  insist  upon  having  a  con¬ 
sultation  with,  another  practitioner — for  choice  one  of  considerable 
standing,  of  strong  character,  reliable  and  friendly,  or  at  least  absolutely 
unbiassed  — and  submit  to  him  your  suspicions  under  seal  of  pro¬ 
fessional  secrecy,  and  discuss  the  matter  thoroughly.  Third,  if 
circumstances  will  in  any  way  permit  it,  obtain  two  reliable  nurses 
of  your  own  choosing,  one  for  day  and  one  for  night  duty,  and  give 
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them  strict  instructions  to  administer  themselves  everything  in  the 
shape  of  medicine  and  food  and  to  allow  no  one  to  be  with  the  patient 
alone  ;  you  must  use  your  discretion  as  to  how  much  of  your  suspicions 
you  will  communicate  to  the  nurses,  and  for  this  very  reason  I  say 
nurses  of  your  own  choosing ,  for  it  is  obvious  that  the  more  you  can  tell 
them  of  the  exact  observations  you  require,  the  better  and  more  loyal 
assistance  will  they  be  able  to  render  you. 

Your  own  observations,  coupled  with  the  information  you  will 
have  obtained  from  the  above  procedure,  will  nearly  certainly  bring 
your  suspicions  to  a  head  in  one  direction  or  the  other.  If  you  find  no 
possible  corroboration  of  them  you  are  bound  in  honour  to  dismiss 
them  for  the  time  and  wait  for  further  developments  ;  if  on  the  other 
hand  you  do  obtain  such  corroboration  as  converts  suspicion  into 
certainty,  a  very  delicate  position  indeed  may,  or  rather  will,  arise. 
“  Shall  I  allow  the  patient  to  stop  where  he  is  ?  ”  is  the  first  obvious 
dilemma  :  to  remove  him  is  certainly  the  best  possible  thing  to  do, 
or  to  banish  the  guilty  party  (if  found).  But  either  course  may  be 
impracticable  ;  so  your  next  question  must  be,  “  Whom  shall  I  speak 
to  ?  ”  You  must  take  some  steps  to  prevent  a  fatal  termination  (I  am 
of  course  assuming  that  it  is  not  a  case  in  which  one  large  dose  has 
been  administered  either  with  fatal  or  non-fatal  result),  and  you  have 
your  choice  of  informing  : 

1.  The  Victim  himself. — If  he  (or  she)  be  an  adult  and  possess  a 
good  deal  of  strength  of  will  and  retain  his  (or  her)  mental  faculties, 
it  is  easy  to  imagine  circumstances  under  which  this  is  the  best  course 
to  pursue,  for  you  may  possibly  get  from  the  patient  power  to  act 
vigorously.  If  the  victim  be  a  child  or  person  permanently  or  tem¬ 
porarily  (by  the  illness)  non  compos  mentis ,  it  is  quite  obvious  that 
telling  the  victim  is  useless. 

2.  A  Member  or  Members  of  the  Family. — This,  of  course,  depends 
entirely  upon  who  they  are,  their  peculiar  characteristics,  their  strength 
of  character,  etc. 

3.  The  Suspected  Person. — This  is  often  a  good  plan  in  order  to 
avoid  a  scandal  or  a  catastrophe,  though  this  latter  event  might  even 
be  hurried  by  such  procedure  ;  the  communication  must  obviously 
be  done  in  private,  or  if  in  public  the  medical  man  must  have  very 
strong  grounds  for  accusing  one  particular  person. 

4.  The  Police. — Here  one  must  always  remember  that  a  doctor 
is  or  should  be  the  confidential  friend  of  his  patients,  at  least  so  far 
as  professional  matters  are  concerned,  and  police  and  detective 
work  form  no  proper  part  of  his  original  duties.  One  would  say, 
therefore,  exhaust  the  diplomatic  methods  before  resorting  to  the 
police.  Every  case  of  even  chronic  poisoning  is  not  necessarily 
criminal ;  it  may  be  accidental,  a  possibility  which  must  be  excluded 
before  taking  such  a  positive  step  as  informing  the  police,  at  any 
rate  in  non-fatal  cases — of  course  in  fatal  ones  the  coroner  must  be 
informed  at  once.  On  the  other  hand,  such  cases  usually  are  crimes 
of  the  very  deepest  dye,  and  in  bringing  such  to  the  notice  of  the  police 
there  is  no  need  to  consider  the  feelings  of  the  scoundrels  who  would 
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perpetrate  such  horrors.  At  the  same  time  it  is  very  necessary  to  be 
sure  of  good  grounds  for  the  accusation,  otherwise  a  medical  man  may 
find  himself  let  in  for  a  very  harmful  trial  for  libel  or  defamation  of 
character.  Dr.  Taylor  remarked  on  this  subject  in  former  editions 
of  this  work. 

When  a  practitioner  is  aware  of  a  case  of  poisoning ,  it  is  necessary  that  he 
should  know  to  what  points  he  ought  to  give  his  attention.  Every  effort  should 
be  made  by  him  to  save  life  when  the  individual  is  living  ;  but  while  engaged 
in  one  duty,  it  is  also  in  his  power  to  perform  another,  supposing  the  case  to 
be  one  of  suspected  criminal  poisoning,  namely,  to  note  down  many  circumstances 
which  may  tend  to  detect  the  perpetrator  of  a  crime.  There  is  no  person  so  well 
fitted  to  observe  these  points  as  a  medical  man  ;  but  it  unfortunately  happens 
that  many  facts,  important  as  evidence,  are  often  overlooked.  The  necessity  for 
observing  and  recording  them  is  not  perhaps  generally  known.  A  medical  man 
need  not  make  himself  officious  on  such  occasions,  but  he  would  be  unmindful 
of  his  duty  as  a  member  of  society  if  he  did  not  aid  the  cause  of  justice  by  extend¬ 
ing  his  scientific  knowledge  to  the  detection  of  crime. 

In  non-fatal  cases  of  suicidal  poisoning  the  doctor’s  position  is 
an  extremely  delicate  one.  On  the  one  hand,  he  may  be  placed 
in  the  position  of  compounding  a  felony  if  he  holds  his  tongue  ; 
on  the  other  hand,  by  reporting  the  case  he  may  raise  such  a  scandal 
as  may  mean  ruin  not  only  to  himself,  but  to  his  patient  and  his  family. 
There  can  be  no  doubt  that  the  strictly  correct  attitude  is  to  report 
the  matter  ;  but  probably  many  such  cases  are  hushed  up  without 
material  harm  to  the  community,  and  even  if  they  come  to  an  inquiry, 
juries  are  likely  to  lean  to  a  possible  verdict  of  accidental  poisoning. 

B.  Clinically,  Equivalent  to  Treatment. 

When  face  to  face  with  an  undoubted  case  of  poisoning,  immediate 
treatment  must  be  the  first  and  only  concern.  Let  all  considerations 
be  for  the  moment  placed  on  one  side.  Murrell’s  “  What  to  do  in 
Cases  of  Poisoning  ”  (11th  Ed.,  1912)  is  the  book  to  carry  in  the  anti¬ 
dote  bag.  Here  only  the  general  principles  of  treatment  will  be  dealt 
with. 

The  first  very  obvious  point  is  to — 

1.  Empty  the  Stomach. — This  applies  to  all  cases  (provided  that 
there  is  time  to  do  anything)  where  the  poison  has  been  taken  by  the 
mouth.  The  means  for  doing  it  are — 


(a)  By  the  stomach-pump. 
Obviously  contra-indicated  in 
corrosives  from  danger  of  tearing, 
and  to  be  used  with  great  caution 
in  irritants. 


(a)  Be  careful  to  pour  some 
water  into  the  stomach  before 
pumping  out  the  contents,  that 
the  tube  may  not  come  into  too 
close  contact  with  the  walls, 
and  also  that  the  water  may  act 
mechanically  in  bringing  away 
the  “  noxious  substance  ”  as  well 
as  chemically  by  dissolving  it. 
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(b)  Emetics  : 

Sulphate  of  zinc. 


Ipecacuanha. 


Mustard  and  water. 


Salt  and  water. 


Ammonium  carbonate. 


Apomorphine. 


Tartar  emetic. 
Sulphate  of  copper. 


Is  fairly  prompt ;  3SS-  may  be 
given  at  once  and  repeated  in  a 
quarter  of  an  hour.  It  is  not 
very  depressing,  but  if  emesis  do 
not  occur  is  apt  to  be  somewhat 
irritating  ;  and  may  have  after¬ 
effects  of  its  own  of  an  unpleasant 
character. 

Is  very  useful,  20  to  30  grains 
of  the  powder  or  from  3ii.  to 
3vi.  of  the  vinum,  and  repeat. 
Is  somewhat  depressing,  but  if 
emesis  do  not  occur  it  has  no 
other  special  deleterious  effect. 

An  excellent  emetic  because  so 
commonly  found  in  every  house, 
and  is  rather  stimulating  than 
depressing.  A  tablespoonful  of 
the  powder  may  be  stirred  in  a 
tumbler  of  water  and  swallowed 
rapidly. 

Also  excellent  used  like  mus¬ 
tard. 

Not  so  efficacious,  but  is  a 
stimulating  emetic  ;  15  to  30 

grains  may  be  given. 

It  is  extremely  useful  in  man}7 
cases  because  it  is  an  indirect 
emetic,  i.e .,  acts  through  the 
nervous  and  vascular  systems. 
It  is  given  by  hypodermic 
injection,  and  so  may  be  used 
when  swallowing  is  impossible,  and 
even  in  states  of  unconsciousness. 
Its  drawback  is  that  it  is  very 
depressing  ;  TV  to  TV  of  a  grain  is 
the  maximum  dose  to  give  at 
first ;  it  may  be  repeated  in  half 
an  hour  if  necessary. 

These  two  should  be  avoided 
unless  it  is  impossible  to  get  any 
others.  They  are  objectionable 
on  two  grounds.  Firstly,  they  are 
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too  depressant  for  general  use,  and, 
secondly,  they  are  liable  to  inter¬ 
fere  with  analysis  of  the  contents 
of  the  stomach.  For  the  sulphate 
of  copper  almost  always  contains 
traces  of  arsenic,  and  naturally 
tartar  emetic  contains  antimony. 
They  have  no  counterbalancing 
good  qualities  unless  they  (or  one 
of  them)  happen  to  be  the  only 
available  emetics. 

2.  Neutralise  what  remains  in  the  Stomach. — This  neutralisation 
may  be  of  either  a  direct  chemical  nature  or  of  a  mechanical  or  physico¬ 
chemical  nature.  The  commoner  illustrations  are — 

Alkalies  neutralise  acids  by  direct  chemical  action. 

In  this  illustration  there  is  a  caution  to  be  given,  viz.,  it  is  safer  to 
give  a  little  weak  liquor,  the  hydroxides  (Am,  Ca,  Na,  Mg,  K),  rather 
than  the  respective  bicarbonates  or  carbonates,  because  of  the  possible 
risk  of  blowing  up  and  bursting  the  stomach  with  the  liberated  carbonic 
acid  ;  but  scrapings  from  a  whitewashed  ceiling  or  wall  can  be  used 
because  so  handy  {vide,  however,  “  Oxalic  Acid  Poisoning,”  p.  404). 

Acids  neutralise  alkalies.  Action,  direct  chemical. 

Vinegar  is  at  once  most  easily  obtained  and  the  safest  acid  to 
administer. 

NaCl  decomposes  AgN03.  Action,  direct  chemical, 

forming  the  insoluble  (in  the  stomach)  AgCl,  but  this  should  be  got 
rid  of  as  soon  as  possible,  for  it  is  distinctly  a  “ noxious  substance.” 

Albumen  precipitates  HgCl2.  Action,  mixed  physical  and  chemical, 

and  hence  white  of  egg  is  the  best  antidote  to  corrosive  sublimate 
poisoning,  but  the  resultant  precipitate  must  be  got  rid  of  like  the 
AgCl  as  soon  as  possible,  and  the  same  remark  applies  to  the  products 
formed  when 

dialysed  iron  is  used  to  neutralise  As, 

tannic  acid  „  precipitate  strychnine, 

charcoal  ,,  „  morphia  and  other  alkaloids, 

French  oil  of 

turpentine  ,,  influence  phosphorus. 

Introduce  some  sol.  of  KMn04.  This  certainly  decomposes  morphia 
or  alters  it  into  an  innocuous  substance,  and  it  is  possible  that  it  may 
act  similarly  on  other  alkaloids.  The  usual  strength  of  the  solution 
is  1  gram  to  the  ounce  or  *002  per  cent,  approximately,  and  even 
4  or  5  ounces  of  this  solution  left  in  the  stomach  does  no  harm. 

This  principle  of  an  antidote  or  neutraliser  is  so  important  that 
several  attempts  have  been  made  to  concoct  one  of  universal  appli- 
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cation.  The  following,  copied  from  Murrell,  is  probably  the  best, 
but  is  very  incomplete.  It  contains  — 

(1)  Saturated  solution  of  FeSe04  100  parts. 

(  Calcined  magnesia  . .  88  ,, 

(2)  \  Charcoal  .  .  .  .  .  .  40  ,, 

v  Water  . .  .  .  .  .  100  ,, 

The  two  fluids  to  be  mixed  at  the  moment  of  using.  Murrell  states 
that  it  is  ideal  for  arsenic,  zinc  salts,  digitalis,  and  acids  of  the 
ordinary  type,  useful  for  mercury  salts,  morphine,  and  strychnine, 
but  of  no  use  for  alkalies,  phosphorus,  tin  salts,  nor  hydrocyanic  acid. 

3.  Keep  the  Patient  alive  by  General  Measures  while  his  Elimina- 
tory  Organs  are  getting  rid  of  the  Poison.— This  means,  combat  the 
shock  which  is  an  almost  invariable  accompaniment  of  all  poisoning 
cases  (it  is  both  bodily  and  mental) ;  it  also  includes  attempts  to 
counteract  by  general  means  the  particular  physiological  (pathological) 
effect  of  the  poison.  Diffusible  stimulants,  artificial  respiration, 
warmth  to  the  trunk  and  extremities,  cold  douches  in  HCN  poisoning, 
keeping  the  patient  awake  in  morphine  poisoning,  are  the  principal 
illustrations  of  these  general  methods  that  may  be  adopted.  Attempts 
should  also  be  made  by  simple  demulcents  and  anodyne  applications 
to  relieve  the  pain  in  mouth  or  stomach. 

4.  Apply  Physiological  Antidotes. — This  is  known  as  the  principle 
of  antagonism ;  it  is  a  deeply  interesting  but  very  obscure  and  ill- 
understood  subject.  Recent  work  by  bacteriologists  on  Immunity  and 
the  formation  of  “  antibodies  ”  throws  some  interesting  light  on  the 
theory  of  antagonism,  and  may  some  day  place  it  on  a  sound  scientific 
basis.  It  may  be  defined  as  the  study  of  the  power  which  different 
drugs  possess  of  interfering  with  one  another’s  action  upon  the  ulti¬ 
mate  cells  of  the  body  when  brought  into  physical  contact  with  those 
(in  each  case  the  same)  cells.  In  our  illustration  above  “  antagonism  ” 
is  the  study  of  “  y,”  the  poison  absorbed,  so  far  as  it  can  be  neutralised 
or  antagonised  by  a  “  y  ”  of  a  remedy. 

Two  views  are  entertained  as  to  the  meaning  of  such  interference 
or  antagonism  :  (a)  the  chemical  view  that  the  drugs  combine  chemi¬ 
cally  with  one  another,  and  that  only  the  resultant  combination  (which 
may  be  totally  inactive)  acts  upon  the  cell ;  ( b )  the  physiological 
view  (which,  after  all,  is  probably  dependent  on  intra-  as  opposed  to 
extra-cellular  chemistry)  that  the  drugs  influence  the  cells  in  different 
or  contrary  directions  so  as  to  alter  or  prevent  the  exhibition  of  that 
particular  form  of  cellular  energy  which  either  individual  drug  would 
call  forth. 

It  is  possible  on  either  view  to  conceive  of  a  complete  antagonism 
between  two  drugs,  but  in  practice  we  find  that  it  is  usually  limited  to 
the  cells  of  one  or  two  systems.  The  following  are  a  few  examples 
with  which  all  medical  men  may  reasonably  be  expected  to  be  familiar, 
as  the  drugs  themselves  are  mostly  in  common  use  :  — 
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Atropine  versus  Physostigmine. 


Quickens  the  heart  by  action 
on  vagus. 

Dilates  the  pupil. 

Checks  glandular  secretion. 
Regulates  peristalsis. 

Increases  blood  tension. 


Slows  the  heart  by  action  on 
vagus. 

Contracts  the  pupil. 

Promotes  glandular  secretion. 
Disturbs  peristalsis. 
Diminishes  blood  tension. 


This  is  the  most  complete  case  of  antagonism  known  to  us,  but  for 
individual  systems  we  have — 


Respiratory.  I 


Heart. 


Chloral, 

Morphia, 

Aconite, 


Aconite 


depress 
activity  of 
the  centre, 
depresses 
the 

strength  of 
the  heart. 


) 

) 

I 


Blood¬ 

vessels. 


("Ergot, 

]  Suprarenal 
extract, 
Digitalis, 


[contract. 


Nitrites 


5) 


Strychnine 


Digitalis 


of  amyl, 

,,  erythrol, 
,,  sodium, 
etc., 


J  stimulates 
|  it. 

(increases 
it, 

1  dilate  them. 


The  above  are  illustrations  of  true  antagonism,  but  a  warning  must 
be  given  as  to  false  antagonism,  i.e.,  a  mere  antagonism  of  results, 
arising  from  the  action  of  the  alleged  antagonists  being  exerted  upon 
two  different  sets  of  cells.  The  best  illustration  of  false  antagonism 
is  that  between  curare  and  strychnine.  Curare,  by  its  action  upon 
motor-nerve  terminals  (?  the  actual  muscle  cells),  prevents  or  abolishes 
the  convulsions  of  strychnine  poisoning  which  arise  from  the  action 
of  the  drug  upon  the  cells  in  the  spinal  cord  or  brain. 

In  practice  the  principle  is  made  use  of  only  to  a  limited  extent. 
Thus  atropine  is  given  hypodermically  to  counteract  the  action  of 
morphine  ;  strychnine  is  habitually  used  in  cases  in  which  the  re¬ 
spiratory  or  cardio-vascular  centre  seems  to  be  failing,  though  the  latest 
pharmacological  researches  suggest  that  this  is  useless.  The  great 
obstacle  to  a  more  extensive  use  in  poisoning  cases  is  that  of  dosage. 
We  do  not  know  the  value  of  “  y  ”  above,  and  consequently  are  in 
the  dark  as  to  how  much  we  dare,  or  ought  to,  give  of  the  counter¬ 
acting  poison,  for  such  our  remedy  really  is  at  bottom.  It  is  customary 
to  give  a  full  maximum  therapeutical  dose  of  the  antagonist  and  watch 
its  effects,  administering  another  one  in  half  an  hour  or  so  if  necessary. 
The  completeness  or  the  reverse  of  the  antagonism  is  another  difficulty, 
for  the  remedy  in  uncounteracted  directions  may  produce  results 
which  are  worse  than  the  disease.  The  subject  cannot  be  profitably 
pursued  any  further  in  the  present  work.  For  fuller  details  the  work 
of  Sir  Lauder  Brunton  or  Professor  Fraser  may  be  consulted,  also 
bacteriological  works  on  Immunity. 
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G.  Medico-legally. 

This  means  the  evidence  that  a  medical  jurist  will  have  to  bring 
before  the  Court  to  establish  a  charge  of  poisoning. 

Now  the  three  questions  which  constitute  the  fundamentals  of 
the  position  are — 

( 1 )  What  was  the  cause  of  death  ? 

(2)  Why  do  you  assert  it  was  poison  ? 

(3)  Why  was  it  not  disease  ? 

To  answer  these  the  medical  jurist  must  therefore  possess  full  notes 
in  writing  on  — 

(1)  The  symptoms. 

(2)  The  post-mortem  examination. 

(3)  The  simple  analysis. 

(4)  The  complete  chemical  analysis  (vomit,  urine,  stomach  con¬ 

tents,  organs,  etc.)  as  to  the  presence  of  quantities  (small  or 
large)  of  definite  poisons  or  poisonous  “  extractives.”  1 

The  Symptoms. 

To  go  through  every  possible  symptom  that  might  arise  from  poison 
would  be  to  introduce  a  work  on  medicine,  but  there  are  certain  points 
which  specially  demand  the  attention  of  the  medical  jurist.  The 
following  are  the  most  important  : — - 

(1)  Their  nature — especially  vomiting,  purging,  convulsions,  coma, 
etc. — the  absolute  time  of  their  occurrence,  and  the  time  relative  to 
taking  a  meal  or  medicine,  whether  if  present  before  they  were  more 
violent  after  a  meal  or  medicine  or  any  particular  food. 

(2)  The  order  of  their  occurrence. 

(3)  Whether  inter-  or  re-mittent,  or  continuous,  becoming  more 
aggravated  up  to  death. 

(4)  Previous  or  contemporary  known  disease. 

(5)  The  time  at  which  he  was  summoned,  absolutely  and  relatively 
to  the  occurrence  of  symptoms.  If  delay,  why  ? 

(6)  Voluntary  explanations  offered  of  the  symptoms  (maybe  a  dying 
declaration,  vide  Vol.  I.,  p.  58).  These  must  be  noted  as  nearly  as 
possible  in  the  ipsissima  verba  of  the  patient.  Note  also  any  state¬ 
ments  made  by  other  persons  present  in  the  room  who  may  be  supposed 
to  be  concerned  in  the  matter. 

(7)  Who  shows  them — i.e.,  many  who  had  taken  a  dish,  or  only 
one  or  two,  etc.  ? 

(8)  Had  the  alleged  cause  been  taken  previously  without  ill  effect  ? 

(9)  Note  any  circumstances  bearing  on  the  question  of  suicide, 
accident,  or  homicide,  usually  not  very  difficult  to  determine  in  cases 
of  poisoning. 

1  This  is  a  very  convenient  word  adopted  from  M.  Foster’s  “  Text-book  of 
Physiology  ”  to  indicate  substances  existing  generally  in  small  quantities  and 
requiring  special  means  for  their  extraction  from  the  bulk  of  mixed  (organic 
and  inorganic)  material.  They  include  alkaloids,  ptomaines,  glucosides,  etc., 
etc. 
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(10)  Exact  time  of  death  absolute  and  relative  to  the  swallowing 
the  poison.  If  found  dead,  when  was  the  patient  last  seen  living  or 
known  to  have  been  alive  ? 

(11)  If  the  patient  has  vomited,  the  vomited  matters,  especially 
those  first  ejected,  should  be  procured,  their  odour,  colour,  and  acid  or 
alkaline  reaction  noted  as  well  as  the  quantity.  If  none  are  procurable, 
and  the  vomiting  has  taken  place  on  the  dress,  furniture,  or  floor  of  a 
room,  then  a  portion  of  the  clothing,  sheet,  or  carpet,  may  be  cut  out 
and  reserved  for  analysis.  If  the  vomiting  has  occurred  on  a  deal 
floor,  a  portion  of  the  wood  may  be  scraped  or  cut  out,  or  if  on  a  stone 
pavement,  then  a  clean  piece  of  sponge  soaked  in  distilled  water  may  be 
used  to  remove  any  traces  of  the  substance.  The  vessel  in  which 
vomited  matters  have  been  contained  will  often  furnish  valuable 
evidence,  since  heavy  mineral  poisons  fall  to  the  bottom,  or  adhere  to 
the  sides.  Observe  whether  vomiting  has  taken  place  in  the  recumbent 
position  or  not.  If  the  person  has  vomited  in  the  erect  or  sitting 
posture,  the  front  of  the  dress  will  commonly  be  found  covered  with 
the  vomited  matters. 

(12)  Endeavour  to  ascertain  the  probable  nature  of  the  food  or 
medicine  last  taken  and  the  exact  time  at  which  taken.  Also  ascertain 
the  nature  of  all  the  articles  of  food  used  just  before  the  symptoms 
appeared. 

(13)  Any  suspected  articles  of  food,  as  well  as  the  vomited  matters, 
should  be  sealed  up  as  soon  as  possible  in  a  clean  glass  vessel,  labelled, 
dated,  and  reserved  for  analysis.  Observe  all  surrounding  objects. 
Any  bottles,  paper  packets,  weapons,  or  liquids  lying  about  should  be 
collected  and  preserved.  Any  obviously  recent  stains  on  bedclothes, 
furniture,  etc.,  should  be  saved  if  possible. 

(14)  In  preserving  any  matters  at  all9  whether  vomit ,  viscera ,  or 
casual  articles ,  be  especially  careful  to  seal  them  up  and  keep  them  in 
such  a  'manner  and  place  that  no  one  can  tamper  with  them ,  and  that  you 
can  recognise  and  identify  them  at  any  subsequent  stage .  Make  a  careful 
list  of  all  of  them. 

The  patient  may  be  dead  on  arrival  or  die  very  shortly,  and  we 
must  now  consider  the  points,  additional  to  the  above,  necessary  for 
the  medical  jurist  to  observe,  previous  to  and  in  making  a  post-mortem 
examination. 

( 1 )  The  attitude  of  the  body  and  dress  and  any  stains  or  marks  of 
destruction  of  the  latter.  There  may  here  be  evidence  as  to  whether 
a  struggle  had  preceded  death,  or  violent  convulsions,  proofs  of  the 
nature  of  the  poison — stains  on  dress — or  of  alleged  vomiting, 
diarrhoea,  etc.  (For  examination  of  such  stains,  if  resembling  blood, 
vide  Vol.  I.,  pp.  134  et  seq.) 

(2)  Note  the  external  appearance  of  the  body,  whether  the  face  is 
livid  or  pallid,  whether  the  countenance  is  composed  or  distorted. 
These  may  be  of  importance  in  regard  to  the  nature  of  the  poison  and 
its  action.  Poisoning  by  HCN,  strychnine,  aniline  dyes,  etc.,  etc.,  may 
give  this  preliminary  hint.  The  points  may  be  corroborative  of,  or 
contradictory  to,  some  other  evidence.  Note  also  any  signs  of 
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corrosion  of  lips  and  round  the  mouth  suggesting  corrosive  poisoning. 

(3)  Look  carefully  for  all  marks  of  violence,  bruises,  cuts,  wounds 
of  any  nature  ;  they  might  suggest  either  a  struggle  or  some  form  of 
death  other  than  poison. 

(4)  Note  the  degree  of  warmth  of  the  body  (for  choice  taken  in  the 
rectum  or  vagina),  also  the  presence  or  absence  of  rigor  mortis.  These 
points  are  of  great  value  in  determining  the  time  of  death  (vide  Vol.  I.) 
In  noting  the  temperature,  the  circumstances  (Vol.  I.,  pp.  246  et  seq.) 
in  reference  to  rapidity  of  cooling  must  be  observed,  and  similarly 
those  (Vol.  I.,  pp.  273  et  seq.)  regarding  the  onset  of  rigidity,  which  is 
sometimes  influenced  by  poison  in  an  especial  degree. 

(5)  Note  the  time,  both  absolute  and  relative  to  the  time  of  death, 
at  which  the  autopsy  is  made  — this  has  reference  to  signs  of  putrefac¬ 
tion — and  any  other  points  enabling  the  examiner  to  fix  the  (if  unknown) 
time  of  death.  In  relation  to  these  external  appearances,  there  are 
none  which  are  specially  indicative  of  poisoning  upon  which  we  can 
safely  rely.  The  bodies  of  persons  poisoned  are  not  more  rapidly 
decomposed,  cceteris  'paribus ,  than  those  of  others  who  have  died  a 
sudden  and  violent  death  from  any  cause  whatever.  Indeed,  with 
some  (antiseptic)  poisons  it  is  rather  the  reverse,  for  the  poison  inhibits 
the  action  of  putrefactive  bacteria  (vide  Vol.  I.  Putrefaction). 

THE  INTERNAL  APPEARANCES  AND  SIMPLE 

ANALYSIS 

There  is  no  special  order  peculiar  to  poisoning  cases  in  which  the 
post-mortem  should  be  done.  The  only  thing  is  that  all  organs  must 
be  examined,  and  for  convenience  we  may  take  the  alimentary  system 
first,  for  it  is  here,  if  anywhere,  that  special  signs  of  poisoning  are 
likely  to  occur. 

1.  On  opening  the  body  be  careful  to  note  any  peculiar  smell 
that  may  be  observable.  Chloroform,  ether,  P,  HCN  and  a  few  other 
poisons  may  possibly  give  this  early  suggestion. 

2.  Note  the  tongue,  mouth,  and  gullet  for  any  evidence  of  in¬ 
flammation  or  erosion  or  staining.  (For  colour  of  this  and  the  hints 
it  gives,  vide  “  Stomach.”)  Also  look  for  scars  and  stricture.  A  per¬ 
son  has  been  known  to  die  from  a  stricture  of  the  gullet  brought  on  by 
sulphuric  acid  eleven  months  after  the  poison  was  swallowed  ;  and 
instances  may  occur  of  a  still  more  protracted  nature. 

3.  Note  the  stomach.  (For  coloured  plates  see  Hoffmann’s 
“Atlas  of  Legal  Medicine.”  Plates  31  to  50.) 

(a)  Its  Walls. 

(1)  Colour. — They  may  be  normal  in  colour  and  appearance;  in 
fact,  it  is  only  corrosives  and  irritants  that  are  likely  to  markedly 
alter  the  colour.  Nothing  but  an  extensive  experience  in  the  post¬ 
mortem  room  can  enable  a  medical  jurist  to  state  what  is  the  natural 
colour,  but  it  is  commonly  pale,  with  only  a  few  small  vessels  definitely 
visible  on  the  mucous  membrane,  generally  arranged  stellately.  If 
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an  irritant  has  been  at  work,  it  is  likely  to  be  red,  either  in  large 
patches  not  absolutely  uniform  all  over,  or  in  smaller  patches  which 
can  be  shown  to  be — or  rather  the  patches  which  have  escaped  can 
be  shown  to  be — due  to  foldings  of  the  mucous  membrane  from 
intense  spasm  of  the  muscular  layer.  Genuine  inflammation  from  an 
irritant  is  likely  to  show  small  hsemorrhagic  foci,  though  these  may  be 
produced  by  violent  vomiting  due  to  other  causes  than  administered 
poison.  Be  cautious,  in  fact,  from  mere  redness  ( vide  Vol.  I.,  p.  705) 
in  assigning  irritant  poisoning  as  the  cause,  for  there  is  an  important 
class  of  cases  in  which  redness  of  the  mucous  membrane  of  the 
stomach  is  found  after  death  not  dependent  on  the  action  of  poison 
or  on  any  easily  assignable  cause.  These  cases,  owing  to  their 
being  so  little  known,  and  involved  in  much  obscurity,  deserve  the 
attention  of  medical  jurists,  since  the  appearances  closely  resemble 
those  produced  by  irritant  poison.  A  person  may  die  without  suffering 
from  any  symptoms  of  disordered  stomach  ;  but  on  an  inspection  of 
the  body  a  general  redness  of  the  mucous  membrane  of  this  organ  will 
be  found,  not  distinguishable  from  the  redness  which  is  so  commonly 
seen  in  arsenical  poisoning.  Several  cases  of  this  kind  have  occurred  ; 
and  drawings  which  have  been  made  ofr  the  appearances  presented 
by  the  stomach  are  preserved  in  the  museum  collection  at  Guy’s 
Hospital.  In  January,  1904,  the  editor  met  with  a  similar  case  in 
the  post-mortem  room  at  the  London  Hospital.  He  was  quite  at  a 
loss  to  account  for  it,  as  there  was  nothing  in  the  symptoms  preceding 
death,  nor  in  the  cause  of  death  (heart  disease),  to  which  it  could  be 
attributed.  This  condition  is  not  infrequent  after  death  from  heart 
disease. 

A  case  occurred  in  Guy’s  Hospital  some  years  ago  in  which,  with 
a  small  circular  patch  of  ulceration  near  the  cardiac  opening,  the  whole 
mucous  membrane  was  red  and  injected  ;  but  this  singular  condition 
of  the  stomach,  so  closely  resembling  the  effects  of  an  irritant  poison, 
was  unaccompanied  by  any  marked  symptoms  of  irritation  during  life. 

The  redness  of  the  lining  membrane  of  the  stomach,  in  cases  of 
poisoning,  is  so  speedily  altered  by  putrefaction,  when  circumstances 
are  favourable  to  this  process,  as  frequently  to  render  it  impossible 
for  a  witness  to  speak  with  any  certainty  upon  its  cause.  Putrefactive 
infiltration  from  the  blood  contained  in  the  adjacent  viscera  and 
muscles  will  give  a  reddish  appearance  to  a  stomach  otherwise  in  a 
healthy  condition.  Great  dispute  has  arisen  respecting  the  length  of 
time  during  which  redness  of  the  stomach  produced  by  an  irritant 
will  be  recognisable  and  easily  distinguishable  from  putrefactive 
changes.  It  is  sufficient  to  say  that  no  certain  rule  can  be  laid  down 
on  the  subject  ;  it  must  be  left  to  the  knowledge  and  discretion  of 
the  witness.  The  author  has  seen  the  well-marked  appearances  on 
inflammation  produced  by  arsenic  in  the  stomach  and  duodenum  in  an 
exhumed  body  twenty-eight  days  after  interment  ( R .  v.  Jennings , 
Berks  Lent  Ass.,  1845)  ;  and  in  other  instances  the  reddened  state  of 
the  mucous  membrane,  in  the  case  of  arsenical  poisoning,  was  plainly 
perceptible  on  removing  a  layer  of  arsenic  nineteen  months* and  twelve 
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months  respectively  after  interment.  (See  on  this  question  a  case 
of  suspected  poisoning  by  Orfila,  “Ann.  d’Hyg.,”  1839,  1,  127.)  If, 
however,  there  should  be  a  reasonable  doubt  respecting  the  cause  of 
redness,  and  no  poison  is  detected,  it  would  be  unsafe  to  rely  upon 
this  appearance  as  evidence  of  poisoning. 

Other  colours  than  red  may  be  present  and  due  to  definite  causes.  For 
instance,  mercury  commonly  causes  a  slate-coloured  stain ;  arsenic  may 
show  white  particles  adherent,  or  possibly  a  yellow  sulphide  which  has 
been  found  long  (months  at  least)  after  death  ;  strong  sulphuric  acid 
and  possibly  concentrated  oxalic  acid  are  likely  to  have  blackened 
or  charred  the  wall ;  nitric  acid  will  have  probably  turned  it  yellow 
(xanthoproteic  action) ;  carbolic  or  hydrochloric  may  have  turned  it 
white  and  shrivelled,  though  they  commonly  enough  also  blacken  it,  as 
the  editor  can  affirm  from  personal  observation.  The  congestion  outside 
the  stomach  may  be  differentiated  from  hypostasis  by  stretching 
(vide  Vol.  I.).  The  colour  may  possibly  be  due  to  bile  (yellowish  red), 
when  there  will  be  no  signs  of  inflammation,  and  the  colour  will  be 
outside ;  or  to  fruit  juice,  it  is  then  uniform  and  also  without  signs  of 
inflammation. 

(2)  Ulcers. — If  the  corrosive  have  been  sufficiently  strong  to  pro¬ 
duce  ulceration  there  will  also  be  signs  of  very  intense  inflammation, 
which  should  prevent  such  ulcers  being  mistaken  for  cancerous,  chronic 
simple,  or  acute  simple  ulcers,  none  of  which  in  other  respects  look 
like  those  of  corrosives,  when  the  case  is  one  of  recent  poisoning  at 
any  rate.  When  the  poisoning  is  of  older  date  it  is  impossible  to 
differentiate  the  ulcer  from  a  simple  chronic  ulcer  by  its  appearance 
only,  though  the  history  and  other  circumstances  in  the  ulceration 
may  do  so.  Thus — - 

In  March,  1904,  the  editor  opened  the  stomach  of  a  young  adult  who  in  the 
previous  September  had  swallowed  a  corrosive  by  accident.  His  main  symp¬ 
toms  had  been  gastric  pain  and  vomiting  ever  since,  and  he  died  of  exhaustion. 
The  stomach  was  very  thin  and  distended,  chiefly  upwards  under  the  ribs. 
Over  an  area  at  the  pyloric  end  of  the  stomach,  roughly  the  size  of  the  hand 
with  the  fingers  together,  was  a  stellate  scar,  with  bands  of  thickening,  very 
like  the  scar  of  an  extensive  burn  on  the  skin.  A  second  unhealed  ulcer  occu¬ 
pied  the  exact  pyloric  orifice  and  about  an  inch  each  of  gastric  and  duodenal 
mucous  membrane.  There  was  in  addition  a  scar  with  longitudinal  lines  and 
patches  of  thickening  in  the  last  three  inches  of  the  oesophagus. 

It  was  possible  from  the  superficial  character  and  large  extent  of 
the  scar  in  the  stomach  to  assert  that  it  had  come  from  a  large  super¬ 
ficial  wound  of  the  organ,  and  to  say  that  such  was  probably  from 
a  poison,  because,  had  such  an  extensive  ulcer  been  due  to  disease,  it 
would,  according  to  all  experience,  have  caused  adhesion  between 
the  stomach  and  the  neighbouring  viscera,  and  of  such  adhesion  there 
was  no  trace.  The  ulcer,  still  unhealed,  actually  in  the  grip  of  the 
pylorus,  could  not  be  distinguished  by  its  appearance  from  one  due 
to  disease,  but  its  very  position,  extremely  unusual  in  disease  and 
equally  common  as  the  result  of  corrosives,  was  strongly  suggestive. 
In  the  oesophagus  simple  ulceration,  with  a  consequent  scar,  is  prac- 


AUTOPSY  IN  POISONING 


353 


tically  unknown.  Cancerous,  diphtheritic,  and  tubercular  (?)  are  the 
only  ulcers  except  those  due  to  corrosion.  (Hoffmann,  Plate  49.) 

In  irritant  poisoning  the  stomach  is  occasionally  found  ulcerated  ; 
but  this  is,  comparatively  speaking,  a  rare  occurrence.  In  such  cases 
the  mucous  membrane  is  removed  in  small  distinct  circular  patches, 
under  the  edges  of  which  the  poison  (arsenic)  may  be  found.  Ulcera¬ 
tion  of  the  stomach  is  a  more  common  result  of  disease  than  of  the 
action  of  poison.  It  is  worthy  of  remark,  as  a  means  of  distinction, 
that  ulceration  has  never  been  known  to  take  place  from  arsenic 
or  any  irritant  poison  until  symptoms  indicative  of  irritant  poisoning 
have  occurred,  while  the  ulcers  of  disease  are  frequently  latent  until 
perforation  or  haemorrhage  leads  to  a  fatal  result.  In  ulceration  from 
disease,  the  mucous  membrane  is  commonly  only  reddened  in  the 
neighbourhood  of  the  ulcer.  In  ulceration  from  poison,  the  redness 
is  generally  diffused  over  other  parts  of  the  stomach,  as  well  as  over 
the  duodenum  and  small  intestines.  The  history  of  a  case  previous 
to  death  will  commonly  enable  us  to  determine  to  what  cause  the  ulcera¬ 
tion  found  may  be  due.  As  a  final  distinction  between  poison  and 
disease,  it  is  well  to  note  that  in  the  former  there  will  be  a  dead  slough 
over  the  ulcer,  while  in  disease  such  a  slough  (or  scab,  as  it  were,  in 
popular  language)  is  never  seen  except  with  cancer.  With  regard  to 
this  latter  affection,  cancer,  a  problem  might  arise  in  an  old  poisoning 
case  as  follows.  Cases  are  reported  (the  editor  has  seen  at  least  two 
cases)  in  which  a  chronic  ulcer  of  the  stomach  has  existed  with  cancer 
in  such  connection  as  to  suggest  in  the  strongest  possible  manner 
that  the  cancer  was  the  actual  immediate  result  of  the  (irritation  of) 
simple  ulcer  :  if  the  original  simple  ulcer  were  due  to  poison  a  grave 
responsibility  might  be  thrown  on  the  medical  jurist  of  deciding 
whether  death  was  due  to  the  poison  or  whether  the  cancer  would 
have  arisen  in  any  case.  (Dr.  Arnold  Chaplin,  Death  of  Napoleon  I.) 

(3)  Other  Conditions  of  the  Walls. 

Actual  perforation  is  occasionally  witnessed  when  the  strong 
mineral  acids  have  been  taken,  especially  sulphuric  acid  ;  it  is  much 
less  common  with  the  other  acids.  The  stomach,  in  such  cases,  is 
blackened  and  extensively  destroyed,  the  aperture  is  large,  the  edges 
are  rough  and  irregular,  and  the  coats  are  easily  lacerated.  The  acid 
escapes  into  the  abdomen,  and  may  be  readily  detected  there  by 
chemical  analysis,  though  the  concomitant  acute  peritonitis  renders 
analysis  unnecessary.  Of  perforation  caused  by  irritant  poison  (arse¬ 
nic)  little  is  known,  the  recorded  cases  being  but  few.  During  many 
years  in  which  many  poisoned  subjects  underwent  examination  at 
Guy’s  Hospital  not  a  single  case  occurred.  It  is  a  rare  appearance  in 
cases  of  irritant  poison.  (Hoffmann’s  Atlas,  Plate  33,  and  text 
thereto,  describes  a  case  of  perforation  from  strong  sulphuric  acid. 
The  two  previous  plates  show  perforations  which  are  not  mentioned 
in  the  text.) 

Perforation  from  poison  must  be  carefully  distinguished  from 
perforation  from  disease  and  also  from  digestive  perforation.  There 
should  be  no  difficulty  in  the  former  case,  for  the  ulcer  of  disease,  when 
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free  from  adhesions  and  thickening  (as  in  the  cases  we  are  considering, 
viz.,  acute  ones),  never  shows  the  signs  of  intense  irritation  which 
must  be  met  with  when  poison  has  gone  so  far  as  to  perforate,  and  in 
the  majority  of  cases  there  are  either  old  adhesions  to  other  organs  or 
(and)  great  thickening  of  the  coats  of  the  stomach  from  scarring.  The 
aperture  of  perforation  is  totally  different  in  the  two  cases  :  in  poison 
it  is  ragged  and  irregular  with  torn  edges  ;  in  disease  it  is  more  or  less 
rounded,  punched  out  as  it  were.  As,  however,  perforation  from  an 
ulcer  is  perhaps  the  disease  above  all  others  which  most  closely  re¬ 
sembles  irritant  poisoning,  it  may  be  well  to  insert  the  following 
features  in  the  history. 

The  principal  facts  observed  with  regard  to  idiopathic  perforating 
ulcer  are  the  following  : — 1.  It  often  attacks  young  women  from 
eighteen  to  twenty-three  years  of  age.  2.  The  preceding  illness  may 
be  extremely  slight ;  sometimes  there  is  merely  loss  of  appetite,  or  a 
capricious  appetite  with  uneasiness  after  eating.  3.  The  attack  com¬ 
mences  with  a  sudden  and  most  severe  pain  in  the  abdomen,  generally 
soon  after  a  meal.  4.  Vomiting,  if  it  exists  at  all,  is  commonly  slight, 
and  is  chiefly  confined  to  what  is  swallowed.  There  is  no  purging  ; 
the  bowels  are  generally  constipated.  5.  The  person  dies  commonly 
in  from  eighteen  to  thirty-six  hours  ;  or  rapidly  develops  an  acute 
purulent  peritonitis,  causing  death  in  a  few  days  if  not  surgically 
treated. 

With  these  points  may  be  contrasted  the  behaviour  of  the  stomach 
in  irritant  poisoning  Thus  :  1 .  Neither  sex  nor  age  has  anything  to  do 
with  the  case.  2.  Nor  has  preceding  illness  nor  health.  3.  The  pain 
is  not  so  sudden  in  rising  to  great  intensity,  but  usually  comes  on 
gradually,  and  slowly  rises  to  considerable  severity.  4.  Vomiting  or 
retching  is  incessant  and  independent  of  food  or  anything  admitted  to 
the  stomach  ;  purging  is  very  common  indeed.  5.  Eighteen  to  thirty- 
six  hours  is  also  the  average  period  of  death  in  the  most  common  form 
of  irritant  poisoning,  i.e.,  by  arsenic  ;  but  in  no  case  yet  recorded  has 
arsenic  caused  perforation  of  the  stomach  within  twenty-four  hours ; 
and  it  appears  probable  that  a  considerable  time  must  elapse  before 
such  an  effect  could  be  produced  by  this  or  any  irritant.  Notwith¬ 
standing  the  well-marked  differences  above  described,  it  is  common  to 
meet  with  cases  of  imputed  poisoning  where  death  has  really  occurred 
from  peritonitis  following  perforation  from  disease  ;  one  of  them  will 
be  found  elsewhere  recorded  (Guy’s  Hosp.  Rep.,  1850,  p.  226).  In 
another,  the  body  was  exhumed  after  several  months’  burial,  and  the 
stomach  was  found  perforated  from  disease  in  the  usual  situation. 

Softening.- — The  coats  of  the  stomach  are  not  unfrequently  found 
so  soft  as  to  yield  and  break  down  under  very  slight  pressure  ;  and 
this  may  be  the  result  either  of  poisoning  by  weak  alkaline  irritants 
(the  stronger  solutions  of  the  alkalies  may  harden  and  shrivel  the 
stomach),  or  of  the  solvent  action  of  the  gastric  juice  after  death. 
As  this  condition  of  the  stomach,  when  caused  by  poison,  is  produced 
by  those  substances  only  which  possess  corrosive  properties,  it  follows 
that  in  such  cases,  traces  of  their  action  will  be  perceived  in  the 


AUTOPSY  IN  POISONING 


355 


mouth,  throat,  and  gullet.  In  softening  from  post-mortem  digestion, 
the  change  will  be  confined  to  the  stomach  alone,  and  it  is  commonly 
found  only  at  the  cardiac  or  greater  end  of  the  organ.  The  editor 
has  only  once  seen  post-mortem  digestion  of  the  oesophagus  with 
much  softening  and  perforation. 

The  spontaneous  or  digestive  perforation  is  not  a  very  common 
phenomenon,  but  post-mortem  thinning  or  digestion  of  the  inner  coats 
is  an  almost  constant  phenomenon,  and  the  question  of  actual  perfora¬ 
tion  is  merely  one  of  degree  ;  but  vide  Vol.  I.  for  further  remarks  on 
the  subject.  An  inspection  of  the  body,  with  a  general  history  of  the 
case,  will  commonly  suffice  to  remove  any  doubt  in  formimg  an  opinion 
whether  the  extensive  destruction  so  commonly  met  with  has  or  has 
not  arisen  from  poison.  Thus,  in  a  cadaveric  perforation,  the  aperture 
is  generally  situated  in  that  part  of  the  stomach  which  lies  to  the  left 
of  the  cardia  ;  it  is  very  large,  of  an  irregular  form,  and  ragged  and 
pulpy  and  softened  at  the  edges,  which  have  the  appearance  of  under¬ 
going  the  process  of  digestion,  as,  in  fact,  they  are.  The  mucous 
membrane  of  the  stomach  is  not  found  inflamed.  There  is  occa¬ 
sionally  slight  redness,  with  dark  brown  or  almost  black  lines  (striae) 
in  and  near  the  dissolving  coats,  which  have  an  acid  reaction.  The 
cardinal  point  of  distinction  from  the  softening  of  poison  is  the  com¬ 
plete  absence  of  peritonitis  in  the  cadaveric  perforation. 

Hardening. — This  is  not  a  frequent  result  of  poisoning,  but  is 
occasionally  found.  The  author  has  met  with  an  instance  in  which 
the  coats  of  the  stomach  were  considerably  hardened  by  sulphuric 
acid  ;  and  Dr.  Stevenson  has  found  that  carbolic  acid  usually  hardens 
the  tissues  with  which  it  comes  in  contact.  (Hoffmann,  Plates  38,  39.) 

(4)  The  Contents  of  the  Stomach. — The  wall  must  be  carefully 
examined  for  fragments  of  poison  adherent  to  it.  Bismuth,  calomel, 
arsenic,  chalk,  fragments  of  leaves  or  fruit,  cantharides,  etc.,  etc., 
may  all  of  them  be  possibly  found  in  this  situation. 

Then  the  free  contents  must  be  also  carefully  observed  and  written 
notes  made  with  reference  to 

(a)  Quantity.  \  Of  great  importance  for  corroborating  or 

(b)  General  nature,  (  contradicting  evidence  from  other 

food,  etc.  j  sources  as  to  time  and  nature  of  last 

(c)  Colour,  etc.  '  meal,  presence  of  vomiting,  etc.,  etc. 

( d )  The  presence  of  matters  not  commonly  considered  as  foods  ; 
cantharides  wings,  berries  or  leaves  or  other  parts  of  plants,  bile, 
blood,  and  articles  such  as  nails,  pins,  glass,  etc.,  distinctly  foreign. 

(e)  Odour. — By  simple  smell  many  substances  may  be  detected. 
Opium,  chloroform,  carbolic  acid,  phosphorus,  hydrocyanic  acid  or 
cyanides,  benzene,  camphor,  are  illustrations.  If  the  contents  have 
no  smell  in  the  cold,  a  small  quantity  may  be  warmed  gently  in  a  clean 
beaker,  and  the  nose  again  applied.  Nicotine,  cocaine,  phosphorus 
(garlic  smell),  even  carbolic  acid,  may  thus  become  more  apparent. 
It  is  well  to  get  two  or  three  independent  persons  to  note  the  odour 
both  in  the  cold  and  when  the  contents  are  warmed. 
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(/)  Reaction  to  litmus  paper — alkaline — suggests  poisoning  by 
corrosive  alkalies  ;  neutral  gives  little  positive  information,  but  sug¬ 
gests  such  vomiting  as  to  have  exhausted  the  acid-secreting  cells  ; 
acid  is  the  natural  reaction.  The  violence  of  it  may  suggest  a 
strong  acid  poison,  but  if  some  poison  is  certainly  present,  and  there 
are  no  gross  naked  eye  changes,  an  acid  reaction  makes  it  probable 
that  the  poison  will  require  the  prolonged  search  of  the  next  section. 

(g)  Note  any  other  special  characters  not  included  in  the  above. 

4.  Note  the  duodenum  and  its  contents  with  the  same  care,  and 
for  similar  purposes,  as  the  stomach  :  poisons  rarely  cause  duodenal 
ulcers,  but  inflammation  is  frequently  met  with  here,  as  in  arsenical 
poisoning,  for  example.  Inasmuch  as  the  duodenum  lies  so  near  to 
the  gall  bladder,  we  must  repeat  the  caution  not  to  mistake  a  yellow 
or  green  discoloration  produced  by  bile  as  a  sign  of  inflammation  or 
of  poison. 

5.  Proceed  then  to  note  the  condition  of  the  rest  of  the  small 
intestine.  It  is  very  rare  indeed  for  inflammation  from  irritants — 
i.e.,  poisons — to  reach  far  down  from  the  stomach  ;  very  extensive 
inflammation  is  far  more  likely  to  occur  from  disease  or  from  decom¬ 
posed  food.  It  may  be  said  that  ulceration  of  the  small  intestine 
is  always  due  to  disease — tubercle,  typhoid,  or  possibly  so-called 
stercoral  ulcers. 

6.  The  state  of  the  large  intestine  and  of  its  contents,  even  more 
carefully  than  that  of  the  small,  must  next  be  observed.  Arsenic 
seems  to  have  a  special  effect  upon  the  rectum,  when  no  traces  of  it  can 
be  found  between  duodenum  and  colon.  The  discovery  of  hardened 
faeces  in  the  colon  and  rectum  may  go  a  long  way  towards  proving  or 
disproving  a  history  of  purging  before  death.  Some  care  must  be 
exercised  in  ascertaining  that  the  purging  was  genuine,  and  not  a 
mere  false  diarrhoea  (mucus  and  blood  with  tenesmus),  for  in  1896 
the  editor  found  a  colon  and  rectum  full  of  hard  scybala  in  a  patient 
who  was  stated  to  have  had  a  lot  of  diarrhoea  previous  to  his  death, 
which  had  nothing  to  do  with  poisoning.  The  point  might  be  of  very 
great  importance  in  chronic  or  secret  poisoning. 

7.  All  the  other  viscera — lungs,  heart,  brain,  spinal  cord,  uterus, 
ovaries,  kidneys,  liver,  etc. — must  be  equally  carefully  examined  for 
signs  of  disease  of  which  the  patient  might  have  died,  for  negative 
evidence  of  this  description  is  one  of  the  first  things  to  rouse  a  suspicion 
of  poisoning  in  some  cases  that  have  not  been  carefully  observed 
during  life. 

8.  The  bladder  and  (in  females)  the  vagina  should  be  particularly 
examined,  for  poison  has  been  known  to  be  introduced  into  the  body 
by  these  channels. 

The  only  details  in  the  above  manipulations  that  require  special 
mention  are  — 

(1)  Ligature  the  stomach  at  each  end  before  opening  or  removing 
it. 

(2)  Ligature  the  duodenum  at  each  end  before  opening  or  removing 
it, 


AUTOPSY  IN  POISONING 


357 


(3)  If  either  of  these  viscera  is  to  be  opened  at  once,  place  it  un¬ 
opened  in  a  clean  dish,  so  that  it  and  its  contents  are  not  contaminated 
with  unknown  materials. 

(4)  Similarly  on  opening  the  bladder  aspirate  its  contents  into  a 
clean  bottle. 

(5)  Take  care  that  every  viscus  or  material  that  requires  to  be 
saved  is  placed  in  a  clean  vessel  securely  sealed  and  also  numbered  or 
marked  in  such  a  way  as  to  be  identifiable.  Do  not  wrap  them  up 
in  the  first  piece  of  paper  that  comes  to  hand  nor  place  them  in  any 
old  and  dirty  bottle.  A  case  has  broken  down  because  a  piece  of 
wall-paper  containing  arsenic  was  once  thus  used. 

It  is  necessary  to  bear  in  mind  on  these  occasions  that  the  body 
is  inspected,  not  merely  to  show  that  the  person  has  died  from  poison, 
but  to  prove  that  he  has  not  died  from  any  natural  cause.  Medical 
practitioners  commonly  give  their  attention  exclusively  to  the  first 
point ;  while  lawyers,  who  defend  accused  parties,  very  properly  direct 
a  most  searching  examination  to  the  last-mentioned  point,  i.e.,  the 
healthy  or  unhealthy  state  of  those  organs  which  are  essential  to  life, 
and  with  which  the  poison  has  not  probably  come  in  contact .  The  usual 
causes  of  sudden  death  have  their  seats  commonly  in  the  brain,  the 
heart  and  its  great  vessels,  or  in  the  lungs.  Marks  of  effusion  of  blood, 
congestion,  inflammation,  suppuration,  or  a  diseased  condition  of  the 
valves  of  the  heart,  should  be  sought  for  and  accurately  noted,  what¬ 
ever  may  be  the  condition  of  the  abdominal  viscera.  It  is  also  to  be  re¬ 
commended  that  an  examination  of  the  spinal  marrow  should  be  made. 
If  the  cause  of  death  be  obscure  after  the  general  examination  of  the 
body,  there  is  good  reason  for  inspecting  the  condition  of  this  organ. 

In  cases  of  chronic  'poisoning  there  is  sometimes  great  difficulty  in 
assigning  death  exclusively  to  the  original  action  of  the  poison,  since 
the  habits  of  life  of  the  person,  a  tendency  to  disease,  and  other 
circumstances,  may  have  occurred  either  to  accelerate  or  produce  a 
fatal  result.  To  connect  a  stricture  of  the  gullet  (proving  fatal)  with 
the  effects  of  poisoning  by  a  mineral  acid  it  would  be  necessary  to 
show  that  there  were  no  indications  of  the  disease  before  the  acid  was 
administered  ;  that  the  symptoms  appeared  soon  after  the  first  effects 
of  the  poison  went  off  ;  that  these  symptoms  continued  to  become 
aggravated  until  the  time  of  death  ;  and,  lastly,  that  there  was  no 
other  cause  to  which  death  could  with  any  probability  be  referred. 
These  remarks  apply  equally  to  the  secondary  fatal  effects  of  any 
poisons,  such,  for  instance,  as  the  salivation  occasionally  induced  by 
corrosive  sublimate,  and  the  exhaustion  and  depression  which  are 
caused  by  tartarated  antimony,  when  the  acute  symptoms  of  poisoning 
by  these  substances  have  passed  away. 

It  is  important,  as  a  last  general  remark  on  the  autopsy,  to  bear  in 
mind  that,  except  for  corrosives  and  irritants,  it  is  extremely 
easy  and  common  for  poison  to  destroy  life  without  leaving  any  naked- 
eye  changes,  and  proofs  of  poison  must  be  derived  either  from  quite 
other  sources  or  from  the  detailed  chemical  examination. 

Alterations  of  the  Blood  (in  vitro),  see  Hoffmann,  Plate  30. 
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THE  COMPLETE  ANALYSIS  AND  THE  DUTIES  OF  THE 

EXPERT  ANALYST 

ft 

Before  undertaking  to  appear  in  court  the  expert  analyst  must  be 
prepared  to  answer  the  following  questions,  because  in  court  all  the 
points  must  be  proved  to  the  hilt.  The  strength  of  a  chain  is  that  of 
its  weakest  link,  and  many  charges  of  poisoning  have  broken  down 
through  oversight  of  some  apparently  irrelevant  detail. 

1.  When,  Where,  and  from  Whom  did  you  receive  the  Articles 
which  you  have  Analysed  ? — These  are  but  elementary  and  obvious 
questions  in  regard  to  the  identity  of  substances  received ;  they  only 
emphasise  the  importance  of  immediately  making  written  notes 
upon  such  serious  matters. 

2.  In  what  State  was  it  Received  ? — Were  they  secured  in  any 
way  ? — if  so,  how  ? — or  exposed,  wrapped  in  paper,  rag,  etc . ,  in  an 
open  box  or  tin,  etc.,  etc.  ?  Did  you  receive  more  than  one  object?  If 
so,  how  many  >?  Was  each  separately  labelled ,  or  in  a  separate  receptacle  ? 
What  quantity  was  there  of  each  by  weight  or  measure  ?  Solid  ?  Liquid  ? 
— These  are  searching  questions  on  the  identity  of  what  was  pre¬ 
served  by  the  maker  of  the  autopsy  with  what  was  received  by  the 
analyst.  A  few  remarks  have  already  been  made  in  notes  on  the 
autopsy,  but  the  matter  is  so  important  that  Dr.  Taylor’s  original 
remarks  must  be  inserted  in  full.  He  said  : — - 

It  is  necessary  to  observe  that  all  legal  authorities  rigorously  insist 
upon  proof  being  adduced  of  the  identity  of  the  vomited  matters  or 
other  liquids  taken  from  the  body  of  a  deceased  person  when  poisoning 
is  suspected.  Supposing  that  during  the  examination  the  stomach 
and  viscera  are  removed  from  the  body,  they  should  never  be  placed 
on  any  surface,  or  in  any  vessel,  until  we  have  first  ascertained  that  the 
surface  or  vessel  is  perfectly  clean.  If  this  point  be  not  attended  to 
it  will  be  in  the  power  of  counsel  for  the  defence  to  raise  a  doubt  in 
the  minds  of  the  jury  whether  the  poisonous  substance  might  not  have 
been  accidentally  present  in  the  vessel  used.  This  may  be  regarded 
as  a  very  remote  presumption  ;  but,  nevertheless,  it  is  upon  technical 
objections  of  this  kind  that  acquittals  follow  in  spite  of  the  strongest 
presumptions  of  guilt.  This  is  a  question  for  which  every  medical 
witness  should  be  prepared,  whether  he  is  giving  his  evidence  at  a 
coroner’s  inquest,  or  in  a  court  of  law.  Many  might  feel  disposed  to 
regard  matters  of  this  kind  as  involving  unnecessary  nicety  and  care, 
but  if  they  are  neglected  it  is  possible  that  a  case  may  be  at  once 
stopped,  so  that  the  care  subsequently  bestowed  upon  a  chemical 
analysis  will  be  labour  thrown  away. 

Evidence  of  the  presence  of  poison  in  the  contents  of  a  stomach  was  once 
rejected  at  a  trial  for  murder  because  they  had  been  hastily  thrown  into  a  jar 
borrowed  from  a  neighbouring  grocer’s  shop  ;  and  it  could  not  be  satisfactorily 
proved  that  the  jar  was  clean  and  entirely  free  from  traces  of  poison  (in  which 
the  grocer  dealt)  when  used  for  this  purpose. 

When  the  fife  of  a  human  being  is  at  stake,  as  in  a  charge  of  murder 
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by  poisoning,  the  slightest  doubt  is  always  interpreted  in  favour 
of  the  accused. 

Not  only  must  clean  vessels  be  used  for  receiving  any  liquid  destined 
for  subsequent  chemical  analysis,  but  care  must  be  taken  that  the 
identity  of  a  substance  is  preserved,  or  the  most  correct  analysis  after¬ 
wards  made  will  be  inadmissible  as  evidence.  The  suspected  sub¬ 
stance,  when  once  placed  in  the  hands  of  a  medical  man,  should  never 
be  let  out  of  his  custody.  It  should  be  kept  sealed  under  his  private 
seal,  and  locked  up  while  in  his  possession,  in  a  closet  to  which  no  other 
person  can  have  access.  If  he  has  once  let  the  article  out  of  his  hands, 
and  allowed  it  to  pass  through  the  hands  of  several  other  persons,  he 
complicates  the  evidence  of  the  prosecution  by  rendering  it  indispensi- 
ble  for  these  persons  to  state  under  what  circumstances  it  was  placed 
while  in  their  possession.  The  exposure  of  a  suspected  substance 
on  a  table,  or  in  a  closet  or  room  to  which  many  have  access,  may  be 
fatal  to  its  identity ;  for  the  chemical  evidence  so  important  in  a 
criminal  trial  will  probably  be  rejected  by  the  court,  ( Melius  est 
absolvere  reum  quam  damnare  innocentem.) 

A  case  was  tried  in,  which  an  analysis  of  certain  matters  vomited  by  a  person 
poisoned  with  arsenic  was  not  admitted  as  evidence  against  the  prisoner  because 
the  medical  man  had  left  them  in  the  custody  of  two  women  ;  and  these  women 
had  allowed  the  vessel  containing  the  suspected  liquid  (which  was  proved  to 
contain  arsenic)  to  be  exposed  in  a  room  open  to  the  access  of  many  persons. 
In  another  case,  the  analysis  of  some  suspected  liquids  was  not  allowed  in  evi¬ 
dence  because  the  practitioner,  who  lived  in  the  country,  and  was  unwilling  to 
take  the  responsibility  of  analysing  them,  had  sent  them  up  to  town  by  a  carrier, 
to  be  examined  by  a  chemist. 

If  sealed  by  a  private  seal,  and  this  is  observed  by  the  receiver 
to  be  unbroken  before  he  proceeds  to  an  analysis,  this  mode  of  trans¬ 
mission  may  not  perhaps  be  objected  to.  When  any  article  is  reserved 
for  analysis,  care  should  at  once  be  taken  to  attach  to  it  immovably, 
or  to  the  vessel  containing  it,  a  label,  upon  which  are  plainly  written 
in  ink  the  name  of  the  deceased  and  the  date,  including  the  day  of  the 
week  and  month.  This  is  especially  necessary  when  there  are  two 
or  more  articles  for  analysis.  The  greatest  inconvenience  has  re¬ 
sulted  from  the  neglect  of  this  simple  precaution. 

Preserving  Articles  for  Analysis. — In  removing  viscera  or  liquids 
from  the  body,  and  reserving  them  for  analysis,  it  is  necessary  to 
observe  certain  precautions.  A  clean  vessel  with  a  wide  mouth  should 
be  selected ;  it  should  be  only  sufficiently  large  to  hold  the  organ  or 
liquid  (the  less  air  remaining  in  it  the  better)  ;  it  should  be  secured 
by  a  closely  fitting  clean  cork,  covered  with  bladder  or  gutta-percha 
tissue.  A  piece  of  skin,  sheet- caoutchouc,  or  gutta-percha  should 
then  be  tied  over  the  mouth.  It  should  be  covered  finally  with  a  layer 
of  white  leather.  In  this  way  any  loss  by  evaporation  is  prevented, 
and  the  viscera  may  be  preserved  in  a  cool  place  for  some  time  ;  decom¬ 
position  to  some  extent  cannot  be  prevented,  for  antiseptic  chemical 
compounds  must  not  be  added  lest  they  should  confuse  the  analysis.  It 
is  true  that  decomposition  may  produce  bodies  not  in  the  original 


360 


COMPLETE  ANALYSIS  IN  POISONING 


stomach,  but  it  is  within  a  skilled  analyst’s  power  to  make  allowance 
for  these  without  confusion.  If  the  mouth  of  the  vessel  be  too  wide  for 
a  cork,  the  other  articles  cannot  be  dispensed  with.  Paper  only  should 
not  be  used :  the  appearances  after  death  of  the  viscera  of  an  infant, 
suspected  to  have  died  from  poison,  have  been  entirely  destroyed 
by  drying  from  the  evaporation  which  took  place  through  the  layers 
of  paper  with  which  the  vessel  in  which  they  were  contained  was 
covered.  The  practitioner  should  bear  in  mind  that  all  these  matters 
are  likely  to  come  out  in  evidence  ;  and  whatever  is  worth  doing  at 
all  is  worth  doing  well. 

The  articles  used  for  the  preservation  of  viscera  should  in  all  cases 
be  scrupulously  examined.  Some  kinds  of  calico  are  dressed  with 
arsenic  and  starch  paste,  and  many  kinds  of  wrapping  paper  as  well 
as  wall-papers  are  strongly  impregnated  with  this  poison.  An  observa¬ 
tion  made  by  Aickin  shows  that  this  is  not  an  unnecessary  caution. 

He  was  engaged  in  examining  the  body  of  a  child,  in  order  to  determine  the 
cause  of  death.  The  organs  were  healthy,  and  as  no  sufficient  cause  presented 
itself,  he  removed  the  stomach  with  a  view  of  making  an  analysis  of  its  contents. 
He  was  suddenly  called  away  ;  and,  to  preserve  the  stomach,  he  wrapped  it  in 
a  piece  of  paper  (used  for  papering  rooms),  placed  it  on  the  uncoloured  side, 
and  locked  it  in  a  closet  until  the  following  day.  Assisted  by  a  friend,  he  then 
analysed  the  contents,  and  found  a  trace  of  morphine  with  a  large  quantity 
of  arsenic.  As  the  symptoms  from  which  the  child  had  suffered  were  not  those 
of  poisoning  with  arsenic,  and  there  were  no  appearances  of  the  action  of  this 
substance  on  the  body,  he  came  to  the  conclusion  that  there  must  be  some  ex- 
'  traneous  cause  to  account  for  its  presence.  He  examined  a  portion  of  the  wall¬ 
paper  in  which  the  stomach  had  been  wrapped,  and  then  found  that  that 
part  of  it  which  was  coloured  yellow  was  tinted  with  arsenious  sulphide  or 
orpiment.  It  was  therefore  evident,  as  commercial  orpiment  contains  white 
arsenic,  that  the  stomach  and  its  contents  had  imbibed  a  portion  of  the  poison 
during  the  night  ( Lancet ,  1855,  1,  p.  633). 

This  satisfactorily  accounted  for  the  presence  of  arsenic  under 
circumstances  which  might  have  given  rise  to  a  false  charge  of  murder. 
Many  wall-papers,  having  a  tinge  of  green  or  yellow  in  them,  contain 
arsenic,  and  this  arsenic  spreads  by  imbibition  to  other  parts  of  the 
paper  not  so  tinted.  It  would,  of  course,  be  proper  to  avoid  in  all 
cases  the  use  of  any  wrapper  having  upon  it  mineral  colours  of  any 
description.  The  above  case  shows  in  a  striking  manner  the  danger 
of  trusting  to  chemical  analysis  alone  ;  unless  we  look  to  physiology  and 
pathology  as  well  a  most  erroneous  opinion  may  be  expressed. 

Arsenic  is  sometimes  found  mixed  with  ferric  oxide  in  ochreous 
deposits  or  soils.  It  is  thus  occasionally  present  in  the  soil  of  ceme¬ 
teries,  but  in  an  insoluble  form.  Even  in  the  fur  deposited  in  tea¬ 
kettles,  in  which  there  is  generally  some  ferric  oxide,  arsenic  has  been 
found  in  an  insoluble  form.  From  about  a  pound  and  a  half  of 
crust  or  fur  of  a  vessel  used  for  boiling  water  Otto  obtained  well- 
marked  arsenical  deposits.  Pollnitz  detected  in  the  fur  of  kettles, 
copper,  lead,  tin,  and  even  antimony.  Osborn  confirmed  Pollnitz’s 
conclusion,  namely,  that  lead  may  be  present  in  an  insoluble  form  in 
the  deposits  of  kettles  and  boilers.  Otto  discovered  a  much  larger 
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proportion  of  arsenic  in  the  calcareous  crust  taken  from  a  kitchen 
boiler.  Ten  ounces  of  this  gave  a  deposit  of  arsenic  in  a  glass  tube, 
and  several  stains  on  porcelain.  He  thinks  that,  if  a  sufficient  quantity 
is  employed,  arsenic  will  be  found  in  the  sediments  of  all  springs 
and  well-waters.  The  author  has  found  arsenic  in  the  water  of 
rivers  used  for  the  supply  of  towns,  and  has  extracted  a  well-marked 
quantity  from  two  ounces  of  the  dried  mud  of  the  Thames,  as  well 
as  from  similar  quantities  of  earth  taken  from  three  churchyards 
in  the  north  of  England  (Guy’s  Hosp.  Rep.,  1860  :  “  On  Arsenic  and 
Antimony  ”).  Sir  Thos.  Stevenson  has  found  it  in  river  water  re¬ 
ceiving  the  effluent  from  tanneries,  in  which  arsenic  is  largely  used. 
These  facts  tend  to  show  the  extreme  danger  of  placing  reliance  on 
minute  chemical  results  in  the  absence  of  good  physiological  and 
pathological  evidence. 

The  results  of  an  analysis,  in  the  shape  of  sublimates  or  precipi¬ 
tates,  should  be  preserved  as  evidence,  distinctly  labelled  in  small 
glass  tubes,  hermetically  sealed.  They  can  then,  if  asked  for,  be 
produced  for  examination  at  the  inquest  or  trial. 

The  importance  of  this  is  emphasised  by  the  following  notes  in  the 
Lancet,  1896,  1,  p.  586,  in  re  the  Huddersfield  poisoning  case  by  white 
precipitate. 

Mr.  Justice  Grantham  deprecated  the ‘practice  of  passing  articles  for  chemical 
examination  through  so  many  hands.  Mr.  Justice  Hawkins  made  a  similar  com¬ 
plaint  in  the  Lamson  case.  In  the  Flannigan  and  Higgins  case  a  most  important 
piece  of  evidence  was  nearly  excluded  because  a  police  official  was  lax  in  pre¬ 
serving  the  identity  of  an  important  article.  The  moral  is,  let  the  medical 
witness  himself  secure  and  lock  up  everything  which  ought  to  be  sent  to  the 
analyst.  This  will  save  time,  trouble,  expense,  and  prevent  a  possible  mis¬ 
carriage  of  justice. 

3.  When  did  you  Analyse  it,  and  Where  ?— These  questions  ob¬ 
viously  tend  to  criticise  the  circumstances  under  which  the  analyst 
kept  any  material  entrusted  to  his  care.  They  raise  the  possibility 
that  delay  might  have  afforded  opportunity  for  fraud,  mischief,  or 
decomposition. 

4.  Did  you  Analyse  it  alone,  or  were  you  assisted  ? — If  so,  by  whom 
and  to  what  extent  ? — These  questions  obviously  are  directed  at  the 
competency  of  the  analyst  and  his  assistants.  They  also  may  raise 
a  suspicion  of  the  bond  fides  of  the  assistants  and  the  opportunities 
any  of  them  may  have  had  for  interference  by  carelessness  or  accident. 

5.  What  Tests  did  you  employ  ? — In  a  written  report  these  need 
not  be  minutely  described  :  a  general  outline  of  the  analysis  will 
suffice  ;  but  in  court  defending  counsel  may  cross-examine  an  analyst 
very  closely  on  the  tests  he  employed.  As  corroborative  tests  applied 
to  comparatively  pure  substances,  every  analyst  will  have  several  to 
which  he  may  attach  special  importance  or  with  which  he  may  be 
peculiarly  familiar,  but  there  are  one  or  two  general  or  preliminary 
procedures  which  are  practically  universally  adopted  when  gross 
masses  of  animal  remains  [viscera  and  (or)  their  contents]  are  presented 
to  an  analyst  that  he  may  determine  the  presence  in  them  of  poison. 
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The  first  of  these  is  known  as  the  Otto-Stas  process  for  the  extraction  of 
alkaloids  as  modified  by  Stevenson  and  given  by  Sir  Thos.  Stevenson 
himself  in  Watt’s  “  Diet,  of  Chem.,”  1888,  vol.  1,  pp.  120  et  seq.  It 
runs  as  follows  : — 

The  method  most  generally  employed  for  the  extraction  of  the  vegetable 
alkaloids  from  admixture  with  animal  matters  is  that  originally  devised  by  Stas 
for  the  separation  of  nicotine,  and  now  known  with  modifications  as  the  Otto- 
Stas  method.  Dr.  Stevenson  has  introduced  further  modifications,  which  are 
embodied  in  the  following  description,  having  been  found  by  him  necessary  in 
those  cases  where  unstable  and  easily  hydrolysed  alkaloids  are  to  be  sought 
for,  such  as  morphine,  which  is  readily  decomposed  by  heating  its  acidified 
solutions,  and  aconitine,  which  is  unstable  in  alkaline,  and  especially  in  ammo- 
niacal  solutions.  In  all  cases  the  method,  which  is  a  quantitative  one,  is  greatly 
dependent  for  success  upon  the  care  with  which  the  preliminary  operations 
are  conducted. 

The  organic  material  to  be  operated  upon,  if  solid,  is  brought  into  as  minute 
a  state  of  division  as  its  nature  permits,  and  is  then  digested  with  twice  its 
weight  of  rectified  spirits  of  wine  at  a  temperature  of  about  35°  C.  Liquids  are 
also  treated  with  twice  their  volume  of  rectified  spirit.  Redistilled  methylated 
spirit  may  be  used  for  these  operations. 

After  several  hours’  digestion  the  liquid  is  poured  off  from  the  deposited 
solids,  and  the  digestion  repeated  with  a  fresh  quantity  of  spirit.  This  is 
again  poured  off  and  mixed  with  the  previous  alcoholic  infusion.  If  solid  matter, 
e.g.y  liver,  is  operated  on,  the  liquid  is  squeezed  from  the  solid  portion  at  each 
digestion  in  a  piece  of  fine  cambric,  which  acts  as  a  crude  filter  ;  the  liquids 
thus  obtained  are  added  to  the  other  alcoholic  liquids.  After  two  or  more  diges¬ 
tions,  according  to  the  nature  of  the  organic  matter,  the  undissolved  portions 
are  submitted  to  a  new  digestion,  also  at  35°  C.,  with  spirit  faintly  acidified  with 
acetic  acid.  Some  recommend  tartaric  in  preference  to  acetic  acid,  but  this 
is  objectionable  when,  as  is  usually  the  case,  morphine  has  to  be  sought  for. 
Others  use  oxalic  acid,  but  this  acid  may  have  to  be  sought  for  as  well  as  the  alka¬ 
loids.  Enough  acid  must  be  added  to  keep  the  liquid  just  perceptibly  acid, 
excess  being  avoided. 

After  a  prolonged  digestion  with  the  acidified  alcohol  this  is  poured  off,  the 
solids  squeezed,  and  the  digestion  repeated,  but  this  tune  with  unacidified 
spirit.  A  final  digestion  may  be  required,  the  rule  being  to  continue  the  ex¬ 
haustion  with  spirit  so  long  as  any  colour  is  imparted  to  it. 

The  alcoholic  liquids  obtained  before  acidification  after  mixing  are  momen¬ 
tarily  and  rapidly  raised  to  a  temperature  of  70°  C.,  cooled,  and  the  insoluble 
residue  filtered  and  washed  with  spirit  ;  those  obtained  with  and  after  the  use 
of  acid  are  similarly  treated  ;  but  the  two  sets  of  liquids,  the  unacidified  and 
the  acidified,  are  not  mixed  till  a  later  stage  is  reached.  By  keeping  them  thus 
separate,  danger  of  hydrolisation  of  unstable  alkaloids  is  as  far  as  possible 
avoided. 

The  alcoholic  infusions  are  now  evaporated  at  a  temperature  never  exceeding 
35°  C.  to  the  consistency  of  a  syrup.  It  is  advisable  during  these  evaporations 
(each  set  being  done  separately)  to  neutralise  a  portion  of  the  free  acid  with 
caustic  soda  from  time  to  time,  so  as  to  keep  the  liquids  just  perceptibly  acid. 
The  evaporations  are  easily  effected  with  tolerable  rapidity  by  placing  the  liquids 
in  shallow  basins  supported  on  large  beakers  some  inches  above  the  floor  of  an 
ordinary  oven,  which  is  heated  by  a  gas  flame  playing  on  the  top.  The  door  is 
kept  a  little  ajar.  The  advantages  of  this  arrangement  are  that  overheating 
is  avoided,  evaporation  is  more  rapid  than  by  any  other  method,  and  all  creeping 
of  the  liquids  up  the  sides  of  the  basins  is  avoided. 

The  syrupy  liquid  is  now  drenched  with  about  30  c.c.  of  absolute  alcohol,  with 
constant  stirring  or  grinding  in  a  mortar  ;  the  alcohol  is  poured  off  from  the 
pasty  mass,  which  usually  separates,  and  replaced  by  successive  quantities 
of  15  c.c.  of  alcohol  so  long  as  a  colour  is  imparted  to  it. 
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The  alcoholic  Hquids  are  mixed,  filtered,  the  filter  washed  with  alcohol,  and  the 
iltrate  evaporated  in  the  oven  as  before  at  a  temperature  not  exceeding  35°  C. 

The  syrupy  residues — that  from  the  plain  and  that  from  the  acidified  spirit — 
ire  diluted  with  a  small  quantity  of  water,  filtered,  the  filters  washed  with  water, 
ind  the  filtrates  mixed.  The  liquid  thus  obtained,  about  15-20  c.c.,  is  intro  - 
luced  into  an  accurately  stoppered  tube,  partially  neutralised  if  necessary  with 
caustic  soda,  taking  care,  however,  to  leave  it  slightly  acid.  If  the  method  laid 
lown  has  been  scrupulously  followed,  we  have  now  a  liquid  containing  the  whole 
)f  the  alkaloids  and  free  from  albuminoids. 

The  aqueous  faintly  acid  liquid  in  the  tube  is  now  covered  with  twice  its 
/olume  of  washed  ether,  and  the  whole  is  mixed  by  gently  and  repeatedly 
nverting  the  tube,  care  being  taken  not  to  emulsify  the  mixture  by  any  violent 
igitation. 

The  ether  is  allowed  to  separate.  This  may  be  favoured  by  a  sharp  rotatory 
novement  of  the  tube.  The  supernatant  ether  is  pipetted  off  and  replaced 
Dy  a  new  and  smaller  quantity  of  ether.  The  extraction  is  continued  in  this 
vay  till  a  few  drops  of  the  ether  leave  no  residue  on  evaporation  ;  four  or  five 
>ueh  extractions  will  generally  suffice. 

The  ethereal  solutions  as  they  are  pipetted  off  are  successively  washed  by  a 
rigorous  shaking  in  a  second  stoppered  tube  with  5  c.c  of  water,  to  which  a  few 
Irops  of  dilute  sulphuric  acid  have  been  added. 

The  ether  on  evaporation  may  yield  an  oily  residue,  which  may  be  reserved 
‘or  further  examination  and  for  physiological  tests.  The  acid  liquid  subjected  to 
ethereal  extraction  will  still  contain  nearly  all  the  alkaloids,  as  the  acid  salts  of 
;hese  are  mostly  practically  insoluble  in  ether  ;  some  of  the  salts  of  the  alkaloids, 
aeing  perceptibly  soluble  in  ether,  may  be  met  with  in  the  acid  ether  extract. 

The  acid  aqueous  solution  and  the  acidulated  water  with  which  the  ether  has 
Deen  washed  are  mixed,  alkalised  with  sodium  carbonate,  and  again  exhausted 
;om-  or  five  times  as  before  with  washed  ether,  only  in  this  case  the  first  exhaustion 
s  made  with  a  mixture  of  one  volume  of  chloroform  with  three  volumes  of  ether, 
ihe  final  extractions  with  ether  alone.  These  successive  ethereal  extracts  are 
vashed  in  a  tube  by  shaking  anew  with  5  c.c.  of  water  ;  they  are  then  trans¬ 
ferred  to  a  third  and  finally  a  fourth  tube  (the  first  containing  10  c.c.  water 
icidulated  with  a  few  drops  of  sulphuric  acid,  and  the  last  containing  5  c.c.  water 
ilone)  and  agitated. 

By  these  operations  the  alkaloids  are  first  liberated  from  their  salts  by  the 
ilkali,  then  transferred  to  the  ether  chloroform,  in  which  they  are  soluble,  then 
igain  converted  into  sulphates,  which,  being  insoluble  in  ether  and  chloroform, 
again  pass  into  the  acid  solution,  impurities  being  left  behind  in  the  ether. 

We  have  now  the  alkaloids  in  acid  solution  in  a  much  purer  state  than  before. 

The  acid  liquid  and  the  final  washings  are  mixed,  washed  with  a  little  ether 
mce  or  twice,  then  realkalised  with  sodium  carbonate  and  well  re -extracted  with 
shloroform-ether  and  ether. 

These  ethereal  solutions  are  washed  with  water  barely  alkalised  with  sodium 
3arbonate,  then  filtered  through  a  dry  filter,  and  evaporated  to  dryness  in  an 
3ven  at  a  temperature  not  exceeding  35°  C.  in  tared  glass  basins,  about  8  c.m. 
in  diameter. 

Once  dry,  the  residue  may  be  transferred  for  a  few  minutes  to  the  water  oven 
and  dried  at  100°  C.  and  weighed  after  cooling  over  sulphuric  acid.  This  weight 
fairly  represents  that  of  the  alkaloids.  It  is  well  before  evaporating  the  bulk 
of  the  liquid  to  evaporate  a  few  cubic  centimetres  only.  If  an  oily  odorous 
residue  be  left,  the  presence  of  a  volatile  alkaloid  is  indicated  ;  the  evaporation 
is  then  modified  by  mixing  the  ether  chloroform  with  so  much  ether,  previously 
acidulated  by  agitation  with  a  strong  solution  of  hydrochloric  acid,  as  is  necessary 
to  render  it  acid.  In  this  case  it  is  not  the  free  alkaloids,  but  their  non-volatile 
hydrochlorides,  which  are  left  and  weighed.  The  residue  may,  therefore,  be 
dissolved  in  water  and  subjected  to  appropriate  tests. 

Morphine  requires  special  modifications  [vide  “Poisoning  by  Morphia”). 

For  other  remarks  on  alkaloids,  also  on  Dragendorff ’s,  Selmi’s,  Sonnenschein’s, 
Uslar  and  Edman’s,  and  Scheibler’s  methods  for  their  separation,  the  reader  is 
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referred  to  the  same  article  which  was  written  by  Dr.  Stevenson  for  the  dic¬ 
tionary.  The  same  authority  is  mainly  responsible  for  the  tests  given  in  the 
general  text  in  this  work  under  the  headings  of  the  various  poisons. 

The  universally  adopted  preliminary  processes  for  the  extraction  of 
metallic  poisons  are  two,  known  as  the  wet  and  the  dry  process  re¬ 
spectively.  Inasmuch  as  arsenic  and  antimony  and  mercury  are  far 
and  away  the  most  common  metallic  poisons,  and  as  they  all  happen 
to  be  volatile  at  comparatively,  for  combustion,  low  temperatures, 
the  wet  process  is  certainly  to  be  preferred  in  cases  in  which  no  clue 
exists  as  to  the  metal  to  be  sought.  On  the  other  hand,  if  silver  be 
known  or  suspected  to  be  present  the  ordinary  wet  process  will  not 
succeed.  For  lead  and  tin  and  other  heavy  metals  the  dry  process  is  as 
good  as  the  wet  {vide  caution  under  “  Tests  for  Arsenic  ”). 

The  Wet  Process  consists  in  boiling  the  organic  material  with  strong 
hydrochloric  acid  and  chlorate  of  potassium  and  water  till  a  clear 
yellowish  solution  is  obtained.  This  contains  the  metal  in  “  solution 
as  a  chloride  ”  to  which  the  usual  tests  for  individual  metals  may  be 
applied. 

The  Dry  Process  consists  in  burning  the  material  in  a  platinum 
dish  at  as  low  a  temperature  as  will  serve  the  purpose.  The  resulting 
ashes  are  extracted  with  strong  nitric  acid  and  filtered.  The  metal 
is  thus  obtained  in  “  solution  as  a  nitrate/’  and  can  again  be  tested 
for  by  the  ordinary  methods  {vide  caution  under  “  Tests  for  Lead  ”). 

6.  If  Poison  was  found,  was  it  Pure  or  Mixed  ? — This  question 
may  be  put  to  confuse  an  expert  witness  or  to  see  what  his  chemical 
knowledge  may  be  in  regard  to  the  chemical  relationships  of  any 
poison.  It  may  have  reference  also  to  the  presence  of  soot  or  other 
colouring  matter  showing  the  commercial  source  of  the  poison. 

7.  What  was  the  Strength  or  Percentage  of  Poison  found  and  also 
the  Absolute  Quantity  ? — Obviously  important  questions  with  reference 
to  the  dose  required  of  the  poison  either  to  kill,  to  be  a  u  noxious 
thing,”  or  to  annoy.  It  may  also  have  an  influence  on  motive. 

Again,  the  importance  of  the  answer  would  be  very  much  affected 
by  the  locality  where  it  was  found,  e.g.,  in  a  vomit  in  an  external 
article,  or  in  an  organ  such  as  liver  or  brain. 

8.  What  is  the  Dose  necessary  to  Kill  ? — Ab  initio  this  is  a  matter 
of  speculation  and  experiment  on  animals,  but  later  becomes  a  matter 
of  record  from  previous  cases.  We  have  already  (pp.  316  et  seq.) 
drawn  attention  to  the  difficulties  of  dosage  as  a  matter  of  exact 
scientific  proof.  In  court  the  minimum  dose,  known  to  have  been 
swallowed  by  a  person  who  died  as  the  result  of  the  dose,  is  accepted 
as  the  minimum  fatal  dose. 

9.  In  what  Organs  or  in  what  Material  did  you  find  it? — This 

has  a  strong  bearing  on  the  previous  two  questions.  If  the  poison 
is  only  found  in  the  contents  of  the  stomach,  and  none  in  the  viscera, 
and  is  not  an  irritant,  grave  doubts  may  be  thrown  on  the  statement 
that  it  was  the  actual  cause  of  death.  Poison  found  in  a  viscus  (other 
than  the  stomach  or  intestine)  is  proof  of  aborption  ;  hence  the 
importance  of  keeping  the  contents  of  the  alimentary  canal  in  a  separate 
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receptacle  to  that  in  which  portions  of  solid  viscera  are  kept.  Poison 
similarly  found  in  urine  is,  unless  added  from  malice,  also  proof  of 
absorption  and  excretion.  Again,  some  organs  have  a  special  affinity 
for  certain  poisons,  the  brain  for  lead,  for  example.  If  it  were  also 
found  in  the  food  or  medicine  preserved,  but  which  had  not  been  swal¬ 
lowed,  this  would  be  very  strong  corroborative  evidence  indeed. 

10.  If  it  was  not  a  Poison,  was  it  “Noxious”  ? — It  is  in  answer 
to  this  question  that  attempts  at  the  definition  of  a  poison  are  so 
frequently  made.  (The  reader  is  referred  to  pp.  306,  310  et  seq.) 

11.  Could  the  supposed  Poisonous  Substance  exist  naturally  or  be 
produced  within  the  Body  by  any  process  of  Decomposition  ? — This 
is  a  very  important  question,  but  one  easily  answered  in  the  case  of 
such  known  as  definite  alkaloids  as  morphine,  coniine,  digitaleine, 
atropine,  strychnine,  etc.  They  could  not,  by  any  means  known  to 
experience  or  science,  possibly  be  manufactured  in  the  body  from  either 
its  own  tissues  or  from  any  food  product,  and  their  presence  is  incon¬ 
testable  proof  of  administration.  The  question  is  not  so  easy  to  answer 
when  ptomaines  1  or  leucomaines  2  are  found  in  the  process  of  ex¬ 
traction  of  alkaloids  and  are  alleged  to  have  been  the  cause  of  death. 

The  discoveries  by  Panum,  Bergmann  and  Schmiedeberg,  Otto, 
Selmi,  Brieger  and  many  others  that  poisonous  products  could  be 
extracted  from  putrid  fluids  and  that  these  products  resembled  chemi¬ 
cally  and  physiologically  certain  well-known  alkaloids,  led  to  the 
belief  they  they  might  play  a  part  in  certain  intoxications  from  decom¬ 
posed  food.  Selmi  (1878)  in  particular  emphasised  their  importance 
and  called  them  ptomaines  (iTToyfia,  a  corpse),  and  thus  arose  the 
concept  of  “  ptomaine  poisoning,”  a  term  much  used  even  at  the  present 
time.  Later  research  has  established  the  fact  that  a  large  number 
of  ptomaines  are  relatively  non-toxic,  only  a  few  such  as  neurin, 
muscarin,  mydalein  approximating  in  toxicity  the  well-known  alka¬ 
loids. 

It  is  certain  that  the  vast  majority  of  cases  of  “  ptomaine  poisoning” 
so  called  are  due  to  highly  complex  poisons  produced  by  or  present 
in  the  bodies  of  certain  bacteria,  notably  of  the  coli- typhoid  group, 
and  have  nothing  to  do  with  ptomaines  at  all  (Bulloch). 

When  metals  are  found  in  very  minute  quantities  it  again  becomes 
a  little  difficult  to  swear  that  they  could  not  have  found  their  way  in 
as  constituents  of  foodstuffs,  though  they  may  not  be  natural  consti¬ 
tuents  of  the  body.  Thus  copper  and  arsenic  in  the  minutest  traces 
have  been  discovered  in  corn ;  the  latter  too  (since  the  Manchester 
outbreak  of  beer  poisoning)  has  been  shown  to  exist  in  many  unsus¬ 
pected  places.  The  objection  is,  however,  more  theoretical  than 

1  Ptomaines  are  basic  ( i.e with  powers  of  combination  with  acids  to  form 
salts)  bodies  produced  in  the  process  of  splitting  up  complex  annual  tissues  into 
their  ultimate  simplest  possible  products  (C02,  H20,  and  NH3)  ;  they  are 
practically  equivalent  to  cadaveric  alkaloids. 

*  2  Leucomaines  are  essentially  the  same  products,  but  produced  by  and  in  the 
actions  of  the  living  natural  tissues,  instead  of  by  the  agency  of  microbes  in 
vitro. 
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practical,  for  in  all  cases  of  a  suspicious  character  they  are  found  in 
fractions  (or  more)  of  a  grain  too  large  to  be  accepted  as  arising  from 
such  sources,  especially  when  the  symptoms  are  taken  into  account. 

See  also  Vaughan,  “  The  Post-mortem  Imbibition  of  Poisons,”  in  Peterson 
and  Haines’  “  Textbook  of  Legal  Medicine,”  Philad.,  1904,  II.,  708. 

12.  Could  it  have  been  present  in  the  Reagents  employed  in  Analysis  ? 

— This,  especially  as  regards  arsenic  and  lead,  is  a  very  proper  question 
for  defending  counsel  to  put ;  the  well-known  fact  that  these  metals 
are  frequently  contained  in  commercial  chemicals  ( especially  acids) 
should  put  an  analytical  chemist  on  his  guard,  and  nothing  but  gross 
carelessness  could  account  for  their  presence  in  reagents  used  for 
such  delicate  work  as  that  now  under  consideration. 

13.  Was  it  possibly  due  to  a  Preservative  employed  on  the  Body  ?  — 
It  is  this  question  which  makes  it  so  necessary  to  be  careful  about 
saving  portions  of  the  body  for  analysis  without  the  use  of  antiseptics. 
Carbolic  acid,  corrosive  sublimate  and  other  mercurial  preparations, 
chlorinated  lime,  etc.,  may  all  very  easily  confuse  the  result,  and  so 
may  arsenic  in  paper  used  for  wrapping  up  viscera  ( vide  case  on  p. 
360,  ante).  If  the  body  has  been  artificially  embalmed  or  definitely 
injected  for  preservation,  the  fact  will  be  obvious. 

There  are  few  reports  in  which  answers  to  many  of  these  questions 
(even  if  not  formally  put)  will  not  be  required  ;  and  unless  the  whole  of 
them  are  bone  in  mind  by  the  operator  at  the  time  an  analysis  is 
undertaken,  those  which  are  omitted  can  never  receive  an  answer, 
however  important  to  the  ends  of  justice  that  answer  may  ultimately 
become. 

As  a  fitting  summary  of  the  foregoing  discussion  on  poisoning  in 
its  medico-legal  aspects  the  editor  makes  no  apology  for  inserting  an 
almost  verbatim  report  of  a  case  that  occurred  in  1903,  with  a  few 
marginal  comments  ( B .  v.  Klosowslci  or  Chapman). 

Severino  Klosowski  (36),  alias  George  Chapman,  was  indicted 
for,  and  charged  on  the  coroner’s  inquisition  with,  the  wilful 
murder  of  Maud  Marsh  (C.  C.  C.,  March,  1903).. 

A  legal  point  For  the  defence  it  was  submitted  that  the  prosecution  were 
of  evidence.  not  entitled  to  prove  the  deaths  of  any  other  women  at  previous 
dates,  and  which  Were  alleged  to  have  been  brought  about  by 
the  prisoner,  and  he  was  separately  indicted  for  them.  Counsel 
referred  to  R.  v.  Winslow  (8  Cox’s  Criminal  Cases)  and  R.  v. 
Oddy,  before  the  Privy  Council  in  1893,  and  R.  v.  Makin  (Appeal 
Cases,  1894).  The  Solicitor- General  submitted  that  he  was 
entitled  to  open  the  facts  and  give  evidence  of  the  death  of  other 
women  with  whom  the  prisoner  had  lived,  and  submitted  that  the 
case  of  Winslow  had  been  overruled.  He  quoted  R.  v.  Gill 
(18  Law  Journal,  Magistrates’  Cases,  p.  66)  and  R.  v.  Flemington 
(15  Cox,  p.  403),  and  also  the  case  of  Neil  Cream.  Mr.  Justice 
Grantham  ruled  that  the  evidence  was  clearly  admissible. 
Evidence  of  As  the  prisoner  had  lived  under  at  least  two  names,  evidence 

identification  Gf  identification  was  here  of  cardinal  necessity.  The  evidence 
«  d  efP-nf°nfer  not  only  identified  the  man,  but  proved  that  he  was  well 
an  o  m  en  .  acquainted  with  drugs,  which  was  a  point  of  importance. 

The  next  evidence  was  the  purchase  by  the  prisoner  in  1897 
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of  an  ounce  of  tartar  emetic,  and  here  the  chemist  who  sold  it 
had  to  show  and  did  show  that  he  took  all  the  precautions 
required  under  the  Sale  of  Poisons  Act. 

Evidence  was  then  given  to  prove  an  alleged  marriage  of  the 
prisoner  to  the  victim,  and  also  that  in  July,  1902,  the. victim 
was  in  hospital  with  similar  symptoms  to  those  of  which  she  died. 
[In  October,  1902,  the  fatal  illness  began,  the  main  symptoms 
being  vomiting  and  abdominal  pain  and  excessive  thirst ;  these 
recurred  whenever  she  took  drink  prepared  by  the  prisoner, 
and  he  prepared,  or  had  access  to,  all  her  food.] 

Dr.  Target  t  gave  evidence  to  the  effect  that  her  illness  in 
July  was  attributed  to  peritonitis,  and  that  she  had  fever  (102° 
F.),  and  that  therefore  antimony  could  hardly  be  suspected  to 
be  the  whole  cause  of  her  illness  at  that  time,  even  if  other  cir¬ 
cumstances  had  suggested  it. 

Francis  Gaspard  Grapel :  I  practise  at  West  Croydon,  and 
have  been  the  medical  attendant  to  the  Marsh  family  for  some 
time.  On  Tuesday,  October  21st,  Mr.  Marsh  called  on  me,  and 
in  consequence  of  what  he  said  I  went  about  3  or  4  p.m.  to  the 
“  Crown  ”• — I  saw  the  prisoner  and  told  him  that  I  was  a  medical 
man  from  Croydon,  and  had  come  to  see  Dr.  Stoker  in  consulta¬ 
tion  about  his  wife — he  said  there  was  a  doctor  already  in 
attendance,  and  something  about  fifty  others — I  could  not  dis¬ 
tinguish  exactly  what  he  did  say — I  asked  to  see  Mrs.  Marsh — 
I  sat  in  the  bar  and  then  saw  Dr.  Stoker,  and  together  we 
examined  the  deceased — her  skin  was  sallow,  jaundiced,  and 
muddy  in  appearance,  her  tongue  coated,  her  pulse  fairly  quick, 
her  breathing  shallow — she  was  in  a  semi-comatose  condition — - 
I  examined  her  stomach — it  was  extremely  tender  to  the  touch 
• — when  I  touched  it  she  groaned  and  retched — I  had  a  consulta¬ 
tion  with  Dr.  Stoker  downstairs,  and  then  saw  Mrs.  Marsh- 
before  leaving  the  house  I  asked  for  and  was  shown  some  of  the 
vomit — it  was  green — Dr.  Stoker  and  I  were  of  the  opinion 
that  she  was  suffering  from  some  acute  irritant  poison,  pro¬ 
bably  ptomaine — later  on  the  suspicion  crossed  my  mind  that 
it  was  not  ptomaine  poisoning,  but  repeated  doses  of  arsenic — 
I  formed  that  opinion  before  there  was  a  post-mortem — after  I 
heard  of  her  death  I  sent  a  telegram  to  Dr.  Stoker. 

Cross-examined  :  It  crossed  my  mind  that  it  was  arsenical 
poisoning  on  my  way  home — I  did  not  go  back  and  tell  Dr. 
Stoker  or  send  him  any  communication  until  after  she  was  dead — 
bringing  in  a  diagnosis  of  repeated  doses  of  arsenic  is  tantamount 
to  accusing  some  one  of  murder,  and  I  had  no  proof  whatsoever — 
I  did  not  believe  she  was  likely  to  die  then — I  was  going  to  com¬ 
municate  with  Dr.  Stoker  next  day — the  prisoner  sent  for  the 
doctor — he  did  not  put  the  slightest  obstacle  in  my  way  of 
seeing  the  deceased — it  did  not  strike  me  that  he  seemed  anxious 
— I  did  not  question  him  about  the  symptoms — he  said  she  had 
been  suffering  from  constipation — he  did  not  tell  me  how  she 
had  been  treated — I  did  not  say  more  to  him  than  I  could  help 
- — on  the  Wednesday  morning  I  told  Mr.  Marsh  that  I  was  going 
up  to  London  as  early  as  I  could  on  that  day  to  see  Dr.  Stoker, 
with  the  idea  of  having  the  excreta  saved  and  examined — I 
did  not  examine  Mrs.  Marsh — I  heard  of  the  rabbit — I  think 
it  was  Mrs.  Marsh  who  told  me  that  her  daughter  had  been 
poisoned  by  a  rabbit,  and  also  the  servant — I  afterwards  told 
the  father  that  you  did  not  get  arsenic  in  a  rabbit — it  did  not 
occur  to  me  to  investigate  the  story  of  the  rabbit — I  did  not 
feel  justified  in  at  once  telling  the  father  what  my  suspicions 
were — even  a  doctor  must  have  time  to  think  about  a  case  before 
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he  renders  himself  liable  to  anything  legal — I  did  not  take  part 
in  the  post-mortem. 

James  Maurice  Stoker  :  I  practise  at  221  New  Kent  Road. 
On  October  10th,  about  5  p.m.,  the  prisoner  called  at  my  surgery, 
which  is  about  half  a  mile  from  where  he  lives — he  said  he  wanted 
a  bottle  of  medicine  for  diarrhoea  and  vomiting — he  led  me  to 
believe  it  was  for  his  wife — he  said  she  had  been  at  Guy’s,  suffering 
from  the  same  thing — he  said  she  was  not  his  wife,  but  she  passed 
as  such — I  gave  him  a  bottle  of  medicine  ;  it  was  catechu,  chalk, 
bismuth,  and  opium — the  same  evening  about  10.30  I  went  to 
the  “  Crown  ” — I  found  the  deceased  in  bed  on  the  second  floor 
— the  prisoner  went  into  the  room  with  me — the  deceased  said 
she  was  suffering  from  diarrhoea  and  vomiting,  and  great  pain 
in  the  stomach — I  examined  her  stomach — there  was  great  pain 
and  tenderness  all  over  the  abdomen — I  told  her  to  continue 
taking  the  medicine  I  had  sent,  and  said  she  was  to  have 
no  solid  food,  but  to  go  on  a  milk  diet — 1  ordered  her  soda-water 
and  milk,  boiled  milk,  brandy,  beef -tea,  and  ice — I  ordered  the  ice 
to  stop  the  sickness — she  did  not  complain  of  any  great  thirst 
then — I  went  to  see  her  the  next  day — the  prisoner  again  went 
into  the  room  with  me — she  was  no  better — the  prisoner  then  said 
that  she  had  been  treated  at  Guy’s,  but  they  did  not  quite  under¬ 
stand  what  was  the  matter  with  her  there — the  deceased  told 
me  that  they  had  said  she  had  peritonitis — the  symptoms  she  com¬ 
plained  of  would  be  consistent  with  peritonitis — I  saw  her  again 
next  day  (Sunday) — she  was  very  much  better — I  changed  the 
medicine  and  gave  her  bismuth,  morphia,  and  ipecacuanha ; 
that  was  for  the  soothing  of  the  stomach — I  saw  her  again  on  the 
13th;  she  was  then  as  bad  as  ever — she  had  diarrhoea  and 
vomiting  ;  I  saw  them  both  ;  they  were  mixed  together  ;  it 
was  an  ordinary  yellow-brown  mixture — 1  saw  her  again  on  the 
14th  ;  she  was  no  better— about  the  fifth  day  I  noticed  she  had 
spasms — they  came  on  with  great  pain  in  the  stomach  ;  she  got 
rigidity  of  the  muscles  of  the  leg  ;  they  passed  off  in  about  half 
a  minute— they  did  not  synchronise  with  the  sickness — they  came 
on  independently — on  one  occasion  she  had  two  in  about  five 
minutes — I  could  not  then  form  an  opinion  as  to  what  caused 
them — I  saw  her  again  on  the  15th  ;  she  was  no  better — I  asked 
the  prisoner  if  she  was  having  the  milk  diet,  and  he  led  me  to 
believe  she  was  having  all  I  ordered — there  was  no  one  else  to 
ask — I  was  not  there  when  anything  was  administered — she  was 
very  much  worse  on  the  15th  ;  and  on  that  day  I  stopped  all 
food  through  the  mouth  except  the  bismuth  powders — she 
could  not  even  keep  the  medicine  down — I  ordered  her  to  be  fed 
by  injections  through  the  rectum — she  was  to  have  egg,  milk,  * 
and  beef -tea  as  a  mixture — -I  could  not  then  form  any  opinion  as 
to  what  she  was  suffering  from — I  thought  the  symptoms  might 
be  those  of  gastro-enteritis,  which  is  inflammation  of  the  stomach 
and  bowels — at  that  time  I  had  not  the  slightest  suspicion  of  any 
foul  play — I  suggested  to  the  prisoner  that  she  should  be  taken 
to  the  hospital,  but  the  deceased  objected  and  began  to  cry — - 
I  then  suggested  a  nurse,  but  the  next  day,  finding  there  was  still 
no  one  there,  I  spoke  to  the  prisoner  about  it — he  said  he  had  tried 
to  get  one,  and  that  she  would  come  on  the  following  day — on 
this  day  I  found  that  the  deceased  could  not  retain  the  bismuth 
powders — they  were  to  allay  the  irritation  of  the  mucous  mem¬ 
branes  of  the  stomach — I  stopped  them  and  advised  her  to  be 
fed  entirely  with  the  injection — I  got  beef-tea  suppositories  and 
told  the  prisoner  to  give  her  everything  iced — 1  do  not  know 
whether  up  to  that  time  she  had  had  any  injections — on  Friday  I 
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saw  the  nurse,  Toon,  for  the  first  time — I  gave  her  directions 
about  the  food  and  injections — I  did  not  know  if  she  knew  any¬ 
thing  about  giving  injections — the  prisoner  was  there  when  I 
gave  Toon  the  instructions — I  thought  Toon  was  carrying  out  my 
directions — I  called  again  on  Saturday,  the  18th — I  found  the 
deceased  very  bad,  vomiting  and  diarrhoea — I  saw  the  vomit ; 
it  was  slimy  and  green  ;  the  green  would  be  due  to  the  irritation  of 
the  stomach  and  gut— I  do  not  think  I  visited  her  on  the  Sunday ; 
I  know  I  missed  one  day — the  next  time  that  I  saw  her  after  the 
Saturday  I  found  her  much  weaker  and  with  the  same  symptoms 
— I  asked  the  nurse  about  the  injections — she  told  me  she  did 
not  even  retain  these — I  told  her  she  ought  to  reduce  them  to  half 
the  quantity  to  try  if  she  could  retain  any  liquid — the  prisoner  was 
there  when  I  said  that — I  had  no  idea  that  it  was  the  prisoner 
who  was  giving  the  injections — I  was  sent  for  to  meet  Dr.  Grapel 
— the  prisoner  was  not  present — the  deceased  was  very  weak  and 
semi -unconscious — I  had  some  conversation  with  Mrs.  Marsh 
on  the  landing  about  the  death  certificate  on  the  Monday — 
I  called  on  the  Wednesday  about  3  p.m.  and  then  heard  that  the 
deceased  had  died  at  12.30 — a  message  had  been  sent  to  me, 
but  I  did  not  receive  it,  as  I  was  out  visiting — when  I  saw  her 
on  the  Tuesday  I  had  no  reason  to  anticipate  that  she  would  die 
so  soon — on  the  Monday  she  was  about  as  bad  as  she  could  be, 
and  I  could  not  say  if  she  would  get  well — on  the  Wednesday  I 
asked  when  the  deceased  had  died — I  was  told — I  then  went 
out  on  the  landing  and  had  a  conversation  with  the  prisoner 
— I  said  I  should  like  a  “  P.M.,”  as  I  could  not  account  for  the 
cause  of  her  dying — he  said,  “  What  use  is  it  ?  ” — I  did  not  say 
anything  about  the  certificate  then — I  went  back  into  the  room 
with  him — Mrs.  Marsh  was  there — I  told  her  that  I  wanted  a 
“  P.M.”  as  I  could  not  account  for  the  cause  of  death—* -she  said, 
“  I  must  leave  it  to  her  hushand  ” — I  said  that  I  did  not  know 
what  was  the  cause  of  death,  and  I  might  be  asked  what  had 
caused  her  death — the  prisoner  said  that  she  had  died  from 
exhaustion — I  asked  what  caused  the  exhaustion — he  said, 
“  Diarrhoea  and  vomiting  ” — I  asked  what  caused  the  diarrhoea 
and  vomiting,  and  he  made  no  answer — I  said  I  could  not  give 
a  certificate  for  her — I  would  have  to  have  a  “  P.M.”  or  an 
inquest — I  told  the  prisoner  I  only  wanted  a  private  post¬ 
mortem,  just  to  satisfy  myself  as  to  what  caused  the  diarrhoea  and 
vomiting — I  then  said  I  should  have  to  make  arrangements 
for  the  removal  of  the  body  to  the  mortuary,  and  I  went  to  the 
proper  authorities  and  the  mortuary  keeper — the  body  was 
removed  early  the  following  morning — on  October  23rd  I  made 
a  post-mortem  examination  with  Dr.  Cotter — I  examined  the 
liver,  the  kidneys,  the  lungs,  and  the  ovaries — they  were  healthy 
— I  examined  the  intestines  and  the  stomach  externally — I 
could  not  arrive  at  any  opinion  as  to  the  cause  of  death — I  did 
not  see  anything  to  account  for  the  symptoms  causing  death — 
I  had  taken  two  glass  bottles  with  me  when  I  went  to  make  the 
examination — I  had  taken  pains  to  see  that  they  were  chemically 
clean — I  removed  the  stomach  and  its  contents  from  the  body 
without  opening  it — I  tied  it  up  and  put  it  straight  into  one  of 
the  bottles — I  also  removed  portions  of  the  rectum  and  the 
liver,  and  put  them  into  the  other  bottle — the  deceased  was  not 
pregnant — there  were  no  traces  of  pregnancy  or  any  affection 
of  the  womb — I  took  the  bottle  away  myself  and  sealed  them  up, 
and  next  day  took  them  to  Dr.  Bodmer,  of  the  Clinical  Research 
Association — I  got  a  communication  from  him  in  the  evening, 
and  then  I  had  a  consultation  with  Dr.  Cotter,  and  as  a  result 
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in  the  early  morning  of  Saturday,  the  25th,  I  communicated 
with  the  police— after  the  prisoner  was  arrested  I  saw  -these 
bottles  of  medicine  {'produced)  which  I  had  sent  to  the  deceased 
— I  make  up  my  own  medicines — I  made  these  up — this  small 
one  had  opium  and  water  in  it  ;  that  is  a  sedative  ;  that  was  for 
injection  to  relieve  the  pain  in  the  rectum — I  cannot  fix  the  date 
that  I  ordered  that— this  other  bottle,  I  should  say,  had  bi¬ 
carbonate  of  soda  and  prussic  acid  in  it — I  did  not  put  antimony 
or  tartar  emetic  into  any  of  them — I  do  not  keep ‘any  antimony 
in  my  surgery — -I  had  none  at  this  time — X  have  had  none  for 
ten  years — I  do  not  know  if  antimony  now  is  an  accepted  medicine  ; 
I  do  not  know  much  about  it — I  never  use  it — I  keep  a  prepara¬ 
tion  of  arsenic — I  did  not  put  any  arsenic  in  the  medicine — I 
think  these  are  some  of  the  bismuth  powders  I  prescribed 
( produced ) — I  had  some  of  it  remaining  in  my  surgery  after  the 
death  of  the  deceased — I  handed  it  to  Inspector  Godley  with  a 
view  to  it  being  analysed — I  was  present  at  the  post-mortem 
made  by  Dr.  Stevenson. 

Cross-examined  :  I  have  been  in  practice  ten  years  in  London, 
and  have  had  a  good  many  cases  of  ptomaine  poisoning,  but 
not  of  arsenical  or  antimonial  poisoning — I  have  never  had  a 
case  where  poison  has  been  deliberately  administered — this  is  my 
first  experience  of  a  case  of  this  kind,  and  I  hope  it  will  be  the 
last — I  know  that  tartar  emetic  is  in  the  Pharmacopoeia  as  a 
medicine  ;  I  have  never  had  occasion  to  employ  it — I  have  never 
had  any  practical  experience  of  the  tartarisation  of  antimony — 
I  do  not  think  I  should  recognise  it  if  I  came  across  it  in  a  post  - 
mortem — if  antimony  was  present  in  the  deceased’s  stomach 
when  I  took  it  out  and  placed  it  in  the  glass  jar  I  should  not 
recognise  it — I  do  not  put  myself  forward  as  having  any  special 
knowledge  on  that  subject — I  should  not  have  analysed  the 
deceased’s  vomit  myself — I  should  not  have  tried  to  trace  the 
presence  of  antimony — the  prisoner  did  not  in  any  way  object 
to  my  making  an  examination  of  the  vomit  or  the  excreta — I 
could  have  taken  it  away  for  examination  ;  the  vomit  was  only 
unusual  because  it  was  green,  but  not  more  so  than  you  would 
see  if  the  patient  was  suffering  from  a  bilious  attack — I  have 
constantly  seen  vomit  as  green  as  that — I  did  not  see  any  blood 
in  it  ;  it  may  have  been  there  when  I  did  not  see  the  vomit  I 
only  saw  it  on  two  occasions — I  only  saw  the  faecal  matter  once— 
I  saw  no  blood  then— I  prescribed  altogether  six  five -grain 
bismuth  powders — I  am  not  aware  that  bismuth  gives  rise 
when  tasted  to  the  same  burning  sensation  in  the  throat  as  is 
alleged  with  regard  to  antimony — I  do  not  know  if  it  gives  rise 
to  a  metallic  taste — I  have  often  taken  bismuth,  but  never  tasted 
it — I  have  taken  a  piece  on  my  finger — I  have  never  had  a  case 
of  poisoning  from  bismuth— I  know  there  are  such  cases,  but 
you  want  an  enormous  quantity — you  can  get  diarrhoea  and 
vomiting  from  an  overdose  of  bismuth— you  might  get  spasms 
in  the  arms  and  legs — I  do  not  know  if  you  would  get  inflamma¬ 
tion  of  the  throat,  windpipe,  and  gullet — -I  prescribed  the  ipeca¬ 
cuanha  in  three  minim  doses — X  should  say  about  sixty  minims 
would  give  rise  to  a  sense  of  sickness — I  have  never  known 
ten  or  twelve  minims  doing  so — the  ordinary  dose  goes  up  to 
ten — some  people  are  more  sensitive  than  others — I  did  not 
keep  any  record  of  the  medicine  I  prescribed — I  never  do  so  except 
with  a  patient  coming  into  the  surgery — I  do  not  enter  in  a  book 
the  medicines  I  send  out — I  put  down  the  visits  I  make — it  is 
not  unusual  to  have  no  record- — -I  am  almost  certain  that  my 
memory  is  accurate  as  to  what  I  gave  the  deceased — the  beef 
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enules  came  from  Burroughs  &  Wellcome — the  patient  generally 
gets  the  nurse  ;  the  prisoner  had  no  objection  to  having  one— 
I  did  not  know  what  Toon’s  experience  was — I  did  not  think 
it  necessary  to  satisfy  myself  that  she  could  carry  out  my 
instructions  I  thought  the  prisoner  would  get  a  good  nurse 
because  he  knew  what  had  to  be  done — I  should  not  as  a  rule 
witness  the  injection — the  prisoner  asked  me  to  call  and  see  the 
deceased — I  did  not  suggest  to  him  during  the  last  twelve  days  that 
he  should  call  in  another  doctor — I  did  not  know  Dr.  Grapel— 
the  prisoner  was  not  present  at  our  consultations — I  was  in 
consultation  with  three  or  four  other  medical  men  in  connection 
with  that  matter  with  the  prisoner’s  consent  and  approval — 
he  paid  the  fees — I  was  always  under  the  impression  that  any 
suggestion  of  mine  with  regard  'to  food  was  carried  out— he 
appeared  to  be  kind  and  solicitous  to  his  wife — she  appeared  to 
be  fond  of  him — I  had  never  the  slightest  idea  of  anything 
being  wrong — the  vomiting  and  diarrhoea  were  consistent  with 
my  experiences  of  gastro -enteritis — I  should  have  been  perfectly 
ready  to  give  a  certificate  to  that  effect. 

Re-examined :  I  did  not  think  of  submitting  the  vomit  to 
chemical  analysis  because  suspicion  was  entirely  eliminated  from 
my  mind — I  had  no  idea  of  any  irritant  poison  ;  it  would  not 
be  possible  for  me  to  recognise  antimony  when  examining  a 
body — it  would  have  to  be  submitted  to  a  chemical  analysis 
or  to  somebody  with  more  experence  than  I  have — I  have  never 
seen  a  case  of  poisoning  by  bismuth  ;  I  have  read  of  one — there 
has  not  been  a  case  in  recent  years — the  number  of  grains  in  a 
case  I  read  of  was  very  great  ;  at  that  time  bismuth  had  arsenic 
in  it — the  bismuth  in  my  surgery  was  found  perfectly  pure— 
a  five -grain  dose  of  bismuth  is  a  medium  one — I  was  prescribing 
it  with  a  view  to  allay  the  vomiting — it  is  a  well-known  remedy 
for  doing  that — I  have  never  heard  of  these  small  doses  causing 
vomiting  or  irritation — it  always  had  the  opposite  tendency — I 
use  about  half  a  pound  in  a  fortnight — I  did  not  know  whether  my 
instructions  as  to  diet  were  carried  out  or  not. 

By  the  Court  :  I  know  Bessie  Taylor  died  at  the  “  Monu¬ 
ment  ”  —her  symptoms  were  something  similar  to  those  of  Maud 
Marsh — even  that  did  not  make  me  think  at  first  that  I  ought  to 
have  further  inquiry. 

Richard  Bodmer  :  I  am  a  Fellow  of  the  Institute  of  Chemists 
and  Public  Analyst  for  the  Borough  of  Bermondsey — I  am  con¬ 
sulting  chemist  to  the  Clinical  Research  Association,  1  Southwark 
Street — I  received  two  sealed  jars  from  Dr.  Stoker — one  of  them 
contained  a  human  stomach  and  a  small  piece  of  human  liver — - 
the  other  contained  a  part  of  the  lower  bowel  and  some  pieces  of 
liver — I  had  a  conversation  with  Dr.  Stoker,  and  in  consequence 
I  applied  some  tests  in  order  to  discover  whether  there  was  any 
arsenic  present — the  stomach  was  tied  at  both  ends,  and  on 
opening  it  I  found  its  contents  were  from  about  one  and  a  half 
to  one  and  three-quarter  ounces  of  a  yellow  gruel-like  fluid 
— I  applied  Reinsch’s  test  to  a  small  portion  of  it ;  that  is  a  well- 
known  test  for  arsenic — 1  discovered  arsenic  was  present — some 
slips  of  copper  are  used  in  the  test  ;  they  became  a  purple  colour, 
inchoating  the  probable  presence  of  antimony  in  addition  to  arsenic 
—I  communicated  what  I  found  to  Dr.  Stoker — on  Monday, 
October  27th,  Inspector  Godley  saw  me,  and  in  consequence 
I  subjected  another  portion  of  the  contents  of  the  stomach 
to  Marsh’s  test,  which  is  also  a  test  for  arsenic  and  antimony — 
I  discovered  both  present  by  that  test,  and  also  found  that  there 
was  far  more  antimony  present  than  arsenic — I  did  not  open  the 
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second  jar — I  replaced  the  stomach  in  the  first  one,  and  a  part 
of  it  which  I  used  in  my  tests  I  placed  in  a  perfectly  clean  glass  - 
stoppered-bottle,  and  on  October  28th  I  handed  all  three  jars  to 
the  coroner’s  officer. 

Cross-examined  :  The  violet  deposit  suggested  antimony  to 
me — it  is  nob  always  a  conclusive  proof  of  its  existence — other 
substances  will  hardly  produce  the  same  colour,  but  something 
which  might  be  taken  for  it — I  have  not  read  a  report  of  Pritch¬ 
ard’s  case  in  1865 — I  cannot  at  present  remember  any  other 
substance  which  would  produce  the  same  violet  colour — some¬ 
times  arsenic  will  come  out  and  almost  look  like  antimony — 
I  do  not  only  rely  on  the  colour  of  the  copper — I  subjected  the 
copper  to  a  cleansing  process  before  I  used  it. 

Joseph  Henry  Vaughan  Marks  :  I  five  at  31,  Gaywood 
Street,  and  am  coroner’s  officer  for  Southwark — on  October  25th 
I  got  some  information  and  went  to  the  police-station,  and  an 
inquest  was  opened  on  the  body  of  Maud  Marsh  on  the  28th — - 
that  evening  by  the  coroner’s  order  I  went  to  Mr.  Bodmer  and 
received  from  him  three  jars — I  took  them  to  my  house  and  kept 
them  there  till  October  30th,  when  I  gave  them  in  the  same  state 
to  Dr.  Stevenson. 

Thomas  Stevenson,  M.D.  :  I  am  one  of  the  official  analysts 
to  the  Home  Office,  and  also  Lecturer  on  Forensic  Medicine  at 
Guy’s  Hospital — I  have  had  experience  in  analysis,  particularly 
with  reference  to  poisons,  and  have  acted  for  the  Home  Office 

for  thirty-one  years - On  October  30th  I  attended  St.  George’s 

Mortuary  to  make  a  post-mortem  examination  on  the  body  of 
Maud  Marsh — Dr.  Freyberger,  Dr.  Stoker,  and  Dr.  Cotter  were 
there — there  had  been  a  previous  post-mortem — the  body  had 
been  dead  fully  eight  days,  but  there  was  not  much  decomposi¬ 
tion,  much  less  than  I  should  expect  in  a  body  so  long  dead, 
considering  the  time  and  season — the  scalp  covering  the  skull 
was  dry  ;  that  indicated  that  there  was  little  fluid  in  the  tissues — 
the  skull  and  brain  were  normal — there  was  no  haemorrhage 
or  disease  in  the  brain — the  spinal  cord  was  normal,  and  no  sign 
of  disease  there— the  tongue  was  yellow,  coated,  and  swollen — 
the  air  passages  to  the  lungs  were  quite  clear,  and  the  lungs  free 
from  disease — there  was  a  good  deal  of  fat  about  the  heart, 
but  that  would  not  have  affected  her  health  much,  unless  it 
had  gone  much  further — it  had  invaded  the  muscles  to  the  extent 
of  about  one-third — the  mesenteric  glands  were  much  swollen 
— the  stomach  had  been  taken  away,  but  it  was  given  to  me 
by  the  coroner’s  officer  before  the  end  of  the  post-mortem — 
the  bloodvessels  of  the  bowels  were  unusually  red  and  injected 
with  blood,  but  not  to  a  very  marked  extent — the  mucous  mem¬ 
brane  of  the  bowels  were  swollen  and  slimy,  and  was  in  the  condi¬ 
tion  which  we  generally  know  as  subacute  enteritis,  which  is 
inflammation  of  the  membrane  lining  the  bowels — there  was  a 
good  deal  of  liquid  in  the  bowels,  but  only  a  little  semi-solid 
faecal  matter,  which  was  about  the  sigmoid  flexure  of  the  colon — 
one  of  the  glands  showed  that  she  had  probably  been  a  person 
subjected  to  habitual  constipation — the  whole  of  the  rectum  had 
been  removed — I  found  no  ulceration  of  the  bowels — I  examined 
the  pancreas,  the  spleen,  and  the  kidneys  ;  they  were  all  sound  and 
healthy — the  liver  had  been  detached,  but  it  was  in  the  abdomen 
— a  small  portion  had  been  removed — it  was  rather  dry  and  greasy, 
but  there  was  no  condition  which  would  affect  her  health  materially 
— I  examined  the  womb  and  ovaries — they  were  perfectly  normal 
— she  had  never  apparently  borne  a  child,  nor  were  there  any 
signs  that  she  had  been  far  advanced  in  pregnancy — menstrua- 
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tion  was  just  upon  ceasing — I  found  no  evidence  of  any  natural 
disease  which  would  account  for  her  death — I  suspected  that 
she  had  died  from  some  form  of  irritant  poison,  which  had  set 
up  enteritis — I  had  heard  of  the  question  of  arsenical  poisoning, 
but  I  came  to  the  conclusion  on  making  the  examination  that 
it  was  not  arsenic,  but  some  other  metallic  poison — I  then  re¬ 
moved  the  brain,  some  blood  from  the  cavity  of  the  chest,  the 
spleen,  the  gall  bladder,  which  was  full  of  bile,  the  liver,  the 
kidneys,  the  contents  of  the  bowels,  the  bowels  themselves, 
and  also  some  blood  from  the  abdominal  cavity — they  were 
all  rather  light  in  weight — the  drain  on  the  fluid  caused  by  the 
vomiting  would  account  for  that  in  a  great  measure — on  the  31st 
I  examined  the  stomach  from  the  jar — there  were  signs  of  putre¬ 
faction  externally  and  internally,  it  was  pink  and  injected  with 
blood — the  bloodvessels  were  prominent  and  redder  than  usual — 
internally  it  was  coated  with  a  good  deal  of  yellow  slimy  mucus, 
which  became  an  orange  colour  at  the  bowel  end — I  did  not 
find  any  ulcers  or  loss  of  substance — I  examined  the  contents 
in  the  stomach  and  portion  of  the  liver  and  rectum  in  the  jars — 
I  made  an  analysis  of  various  parts  of  the  body — every  portion 
of  the  body  which  I  examined  had  antimony  in  it — I  found 
antimony  in  the  stomach  and  its  contents,  in  the  bowels  and 
their  contents,  in  the  fiver,  bile,  spleen,  kidneys,  the  fluid  which 
I  took  from  the  abdominal  cavity,  in  the  blood  from  the  cavity 
of  the  chest,  and  in  the  brain — I  made  tests  for  arsenical  poison — 
I  found  traces  of  arsenic  in  a  small  quantity,  and  I  formed  the 
opinion  that  death  had  not  resulted  from  it — arsenic  is  sometimes 
found  in  antimony  when  it  is  impure — I  came  to  the  conclusion 
that  death  was  caused  by  poisoning  with  antimony  in  a  soluble 
form — that  was  tartar  emetic  or  metallic  antimony — that  is 
one  of  the  scheduled  poisons — I  did  not  find  any  bismuth  there, 
but  the  tests  for  bismuth  are  not  so  complete — if  there  was  any 
it  must  have  been  infinitesimal — I  have  never  heard  in  late  years 
of  a  case  where  bismuth  has  caused  such  symptoms  as  these, 
or  caused  death — bismuth  is  now  purified  from  arsenic  and  other 
impurities — five  grains  is  an  ordinary  dose — in  the  cases  I  have 
heard  of  where  death  was  caused  by  bismuth  I  think  that  120 
grains  must  have  been  taken — I  found  no  trace  of  impure  bismuth 
in  this  case — I  found  0-23  grains  of  metallic  antimony  in  the 
contents  of  the  stomach,  5-99  grains  in  the  contents  of  the  bowels 
— that  indicated  to  me  that  there  must  have  been  a  large  dose 
of  antimony  given  within  a  few  hours  of  death,  as  it  is  soluble  in 
water — it  had  not  been  got  rid  of  by  purging  or  vomiting — in  the 
fiver  I  found  0-71  grain  of  metallic  antimony,  in  the  kidneys 
0*14  grain,  in  the  brain  0-17  grain,  in  all  7-24  grains,  which  is 
7 J,  the  bulk  of  which  was  in  the  bowel — I  deduce  from  that  that 
there  was  a  good  deal  more  antimony  in  the  body — antimony 
can  be  made  soluble  in  the  form  of  tartar  emetic  or  emetic  tartar, 
which  is  a  white  powder,  soluble  in  water — it  does  not  change 
the  appearance  of  the  water — emetic  tartar  is  not  altogether 
antimony — 7-24  grains  of  metallic  antimony  would  represent 
20*12  grains  of  tartar  emetic — the  proportion  is  roughly  three  to 
one — I  did  not  calculate  the  amount  of  tartar  emetic  in  the 
whole  body,  but  from  my  experience  I  should  put  it  at  between 
twenty-five  and  thirty  grains — when  tartar  emetic  or  antimony 
is  administered  as  a  rule  the  greater  part  of  it  is  very  quickly 
ejected — purging  removes  it — the  effect  of  the  poison  itself 
generally  takes  a  very  considerable  time  before  it  causes  death — - 
4eath  has  occurred  in  many  cases  where  it  is  given  in  repeated 
moderate  doses— vomiting  and  purging  makes  people  waste  away — - 
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it  produces  gastro -enteritis,  and  they  also  appear  to  die  from  fail¬ 
ure  of  the  heart — antimony  depresses  the  circulation — it  quickens 
the  pulse,  but  gives  it  a  very  feeble  power — two  grains  of  tartar 
emetic  has  killed,  but  that  is  not  ordinary — I  should  put  the 
ordinary  fatal  dose  at  probably  fifteen  grains — others  put  it  at 
ten — even  that  might  not  be  fatal  if  the  greater  portion  of  it  is 
vomited — people  have  taken  tartar  emetic  in  much  larger  quan¬ 
tities,  and  have  recovered  where  it  has  been  quickly  vomited — 
I  am  of  opinion  if  two  or  three  grains  were  given  repeatedly  to 
a  healthy  person  that  it  would  eventually  cause  death — when 
doses  of  antimony  are  given  from  time  to  time  the  symptoms 
are  great  depression,  profuse  perspiration,  followed  by  nausea  and 
vomiting — purging  is  set  up  with  pain  in  the  abdomen,  and 
usually  after  a  time  there  is  a  burning  or  metallic  sensation 
in  the  throat  and  stomach — -there  is  a  great  thirst — spasms  are 
quite  common,  and  patients  fall  sometimes  into  a  comatose 
or  semi-comatose  state — they  are  generally  very  pallid,  and 
sometimes  they  get  jaundiced,  and  dark  under  the  eyes,  and  thin 
and  worn — it  is  sometimes  the  appearance,  apart  from  other 
symptoms,  which  indicates  that  the  patient  is  approaching 
death — in  the  case  of  Mr.  Braywood  it  was  his  appearance  which 
excited  the  suspicion  that  he  would  die— Sir  William  Gull  and 
others  who  saw  him,  although  he  was  apparently  going  on  well, 
thought  afterwards  he  could  not  get  on  so  well — that  was  a 
case  of  poisoning  by  tartar  emetic — if  tartar  emetic  is  taken  in 
a  strong  solution  it  has  a  somewhat  metallic  but  sweetish  taste, 
but  when  taken  diluted  it  does  not  have  much  taste — it  can  be 
covered  up  by  food  or  medicine — people  take  antimony  wine, 
which  is  sherry  with  antimony  in  it,  and  yet  not  know  that  any¬ 
thing  is  wrong — if  doses  had  been  going  on  for  some  time  so  as 
to  set  up  irritation  of  the  mucous  membrane,  that  would  set  up 
the  burning  feeling  in  the  throat — antimony  can  be  dissolved  and 
given  by  injections,  or  put  into  injections — that  would  be  very 
dangerous  :  it  would  be  quickly  absorbed  into  the  rectum  and 
then  into  the  body — the  vomit  in  the  case  of  poison  by  antimony 
would  be  at  first  the  contents  of  the  stomach,  and  then  it  would 
become  green  or  yellow — I  got  a  great  number  of  bottles  from 
Sergeant  Kemp— I  examined  them — there  was  antimony  or 
arsenic  in  one  of  them — some  of  them  had  contained  photographic 
chemicals — I  examined  the  bismuth  powders  found  in  the  room, 
proved  to  have  come  from  Dr.  Stoker — they  were  free  from  anti¬ 
mony  and  arsenic — I  also  examined  the  bismuth  from  Dr.  Stoker’s 
surgery — it  was  pure  and  a  very  good  specimen — these  two 
bottles  which  contained  medicine  had  no  trace  of  antimony  or 
arsenic — this  other  one  had  two  or  three  drops  at  the  bottom 
of  it — I  do  not  know  if  it  had  been  washed  out — I  found  bismuth 
and  antimony  in  it — I  should  say  there  was  quite  as  much  anti¬ 
mony  as  bismuth  in  it — there  was  enough  antimony  to  give  several 
full  doses — emetic  tartar  can  be  dissolved  in  water  so  as  not  to 
be  apparent,  and  then  could  be  mixed  with  a  bismuth  preparation 
—tartar  emetic  is  also  soluble  in  brandy — brandy  of  ordinary 
strength  will  take  up  about  two  grains  to  the  ounce — a  table¬ 
spoonful  of  such  medicine  would  be  a  full  emetic  dose — it  is 
much  more  soluble  in  brandy  and  water  than  in  plain  brandy 
— these  two  bottles  contain  brandy  and  water,  two  parts 
water  to  one  part  brandy- — there  is  tartar  emetic  in  one  of  them — 
this  one,  which  contains  about  an  ounce,  is  probably  a  fatal 
dose — I  could  find  nothing  to  account  for  death  except  poison 
by  antimony — antimony  might  be  given  to  produce  perspiration 
and  for  bad  colds,  but  only  from  one  twenty-fourth  to  one 
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twenty-sixth  of  a  grain  to  a  dose — half  a  grain  to  a  grain  would  be 
an  emetic — death  would  not  ensue  from  one  dose  of  that  strength  or 
cause  great  pain — if  vomited,  it  would  not  produce  diarrhoea — all 
the  signs  I  found  at  the  post-mortem  would  not  be  caused  by 
such  doses  as  that. 

By  the  Court  :  When  I  said  I  could  find  nothing  to  account 
for  death  except  poisoning  by  antimony,  I  meant  antimony 
administered  for  the  purpose  of  poisoning. 

Cross-examined :  There  was  not  enough  antimony  left  in 
this  bottle  for  a  fatal  dose — if  the  bottle  had  been  full  of  the  same 
preparation  of  bismuth,  antimony,  and  water,  I  think  there 
would  have  been  sufficient  for  a  fatal  dose,  but  I  am  not  positive 
—it  contained  six  doses — each  dose  of  itself  would  not  be  a  fatal 
one,  but  I  cannot  say  what  would  be  the  effect  of  six  successive 
doses — i  should  expect  a  person  to  be  very  ill  after  taking  them — 
I  examined  the  syringes — one  of  them  is  covered  with  an  insolu¬ 
ble  preparation  of  antimony,  which  is  used  in  its  manufacture 
- — apart  from  that  I  do  not  find  any  trace  of  antimony  on  either 
of  them — I  heard  that  they  were  used  for  the  injecting  of  liquid 
beef -tea,  but  also  that  they  were  soaked  and  washed  afterwards — 
the  immediate  cause  of  death  was  subacute  gastritis  I  have  had 
to  do  with  a  good  many  cases,  but  I  never  saw  such  extensive 
gastro -enteritis  from  ptomaine  poisoning — it  generally  produces 
more  inflammation  of  the  bowels  than  of  the  stomach—  in  this 
case  the  stomach  was  worse  than  the  bowels — persons  who  have 
died  from  ptomaine  poisoning  suffer  from  subacute  enteritis — 
it  is  a  question  of  degree — the  fat  which  I  noticed  round  the 
heart  might  point  to  old  alcoholism,  but  fatty  degeneration 
of  the  heart  is  well  known  in  poisoning — the  deceased  was  a 
very  young  woman  to  have  had  a  fatty  heart  from  alcoholism 
— tartar  emetic  is  sometimes  used  as  a  check  to  drinking  pro¬ 
pensities — it  nauseates  the  patients  so  that  they  cannot  indulge 
in  drink  for  the  time  being — in  former  times  bismuth  contained 
impurities  which,  apart  from  the  bismuth  itself,  gave  rise  to 
arsenical  poisoning  ;  but  at  the  present  day  bismuth  is  cleansed 
from  those  impurities,  and  is  not  itself  poisonous  there 
have  been  cases  on  record  of  bismuth  poisoning  where  the  dose 
was  only  two  drachms— I  have  edited  Taylor  s  Medical  Juris¬ 
prudence  a  metallic  taste,  vomiting,  and  purging,  spasms  in 
the  arms  and  legs,  which  occurred  in  a  case  of  bismuth  poisoning, 
would  coincide  with  a  case  of  poisoning  by  antimony  ;  but  in 
a  paragraph  in  my  edition  of  Taylor  I  think  that  this  is  explained 
— my  reason  for  saying  that  I  did  not  attribute  the  poisoning 
to  arsenic  was  because  the  quantity  of  arsenic  was  very  small, 
and  it  was  present  only  in  the  contents  of  the  stomach  and  bowel, 
and  in  the  liver,  but  I  could  not  detect  any  in  the  more  remote 
organs,  and  if  a  person  died  from  arsenical  poisoning  I  should 
expect  to  find  arsenic  generally  distributed  through  the  body — 
there  was  not  sufficient  arsenic  to  make  me  attach  any  importance 
to  it — I  ascertain  its  presence  in  various  ways — the  colour  of  the 
copper  foil  in  Reinsch’s  test  is  very  significant  arsenic,  antimony, 
bismuth  and  mercury  give  very  much  the  same  colour,  but  none 
of  them  give  the  particular  effect  of  antimony,  so  far  as  I  know, 
and,  of  course,  one  does  not  rely  on  that  one  simple  test  alone — 
my  tests  are  absolute,  and  not  only  probable — I  discovered  some 
orange  sulphide,  which  was  soluble  in  hydrochloric  acid,  and  separ¬ 
ating  it  and  treating  it  by  Marsh’s  process,  it  was  proved  over  and 
over  again  beyond  all  doubt  to  be  antimony — that  colour  is 
not  common  to  other  mineral  or  vegetable  poisons — putrefaction 
had  only  just  commenced  in  the  body  of  the  deceased  at  the  time 
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of  her  death — there  was  only  one  day  when  the  temperature 
rose  about  50  degrees — I  keep  a  record — I  was  engaged  in  the 
Bravo  case,  which  was  a  case  of  poisoning  by  tartar  emetic — 
I  did  not  see  the  vomit  in  that  case,  but  probably  it  contained 
blood — the  purge  contained  blood,  but  it  is  not  invariably 
present  in  the  vomit  and  purge  in  cases  of  antimonial  poisoning 
—I  have  not  personally  had  a  case  where  a  person  who  died  of 
antimonial  poisoning  vomited  or  purged  blood — Bravo  passed 
blood  the  same  night  that  he  had  the  antimony — I  was  at  the 
inquest  in  that  case — there  are  cases  where  there  has  been  no 
vomiting  of  blood. 

Re-examined  :  The  question  of  blood  in  the  stool  would  be 
according  to  the  amount  of  the  irritation,  and  in  the  faeces  the 
blood  might  not  appear  as  blood,  but  as  a  black  stuff — to  an 
unskilled  person  it  might  not  appear  to  be  blood — if  the  motion 
was  black  it  would  probably  indicate  that  there  was  blood — 
if  I  as  a  medical  man  wished  to  know  whether  there  was  metallic 
poison,  I  should  look  to  see  if  there  was  blood  in  the  faecal  matter — 
these  glass  tubes  contain  antimony  in  a  sulphide  form  which  I 
took  from  the  deceased’s  body — here  are  some  in  the  metallic 
form — the  shining  portion  is  the  sulphide  from  the  bowel— all 
the  bismuth  coming  from  Dr.  Stoker  was  pure,  and  did  not 
contain  arsenic — I  have  no  reason  to  think  that  the  deceased 
was  addicted  to  drink — I  never  heard  it  suggested  until  now — 
there  was  nothing  in  the  fatty  degeneration  of  the  heart  that  would 
cause  death — I  dare  say  I  have  a  much  fatter  heart  than  she  had — 
it  would  not  have  produced  vomit  or  gastro -enteritis — the 
poisoning  could  not  possibly  bring  about  the  production  of 
antimony  by  any  internal  process — if  the  syringes  were  soaked 
in  water,  that  would  get  rid  of  any  traces  of  antimony — there 
would  be  no  difficulty  in  mixing  the  antimony  with  bismuth  if 
you  dissolve  it  in  water  first — you  could  also  put  it  into  the 
bismuth  without  dissolving  it. 

By  Mr.  Elliott  :  Bismuth  taken  by  the  patient  produces 
black  motions. 

By  the  Jury  :  There  was  less  antimony  in  the  rectum  than 
higher  up  in  the  bowel — I  cannot  say  if  the  whole  of  the  last 
dose  of  antimony  was  due  to  rectal  administration,  but  I  think 
that  she  must  have  had  during  the  last  few  hours  of  her  life  some 
given  by  the  mouth — if  the  brandy  was  pure  it  would  not  take 
up  enough  antimony  to  give  it  any  extra  taste  ;  but  I  should  not 
like  to  take  a  mouthful  of  this  brandy  and  water  and  antimony. 


This  finished  the  actual  case  of  Maud  Marsh,  with  the  poisoning  of 
whom  the  prisoner  was  charged,  but  evidence  was  then  taken  with 
regard  to  another  woman  with  whom  the  prisoner  had  lived  previously. 
The  evidence  here  again,  from  a  medical  point  of  view,  is  most 
instructive. 


Proper  Thomas  Stevenson  ( Re-examined )  :  I  attended  at  St.  Patrick’s 

identification  Cemetery,  Leytonstone,  on  December  9th,  1902,  and  examined 
in  exhumation  the  body  in  the  coffin  bearing  the  name-plate  of  Mary  Isabella 
(^V°l.  I.,  Chapman,  who  died  on  December  25th,  1897 — I  saw  the  lid 
P'  '*  removed — the  body  was  altogether  remarkable — the  face  and 

head  were  those  of  a  woman  who  might  have  been  coffined  that 
day  from  the  appearance — even  the  eyes  were  unruptured,  a 
very  unusual  circumstance — there  was  not  the  least  difficulty 
in  recognising  her — the  muscles  had  a  fresh  appearance — all 
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the  parts  of  the  body  cut  rather  leathery,  like  shoe-leather, 

and  of  course  were  drier  than  in  a  fresh  body — all  the  parts  of 

the  body  except  the  brain  were  preserved — the  stomach  was 

unusually  pink  externally — that  was  from  the  blood  in  the  Again,  full 

vessels  being  more  than  usually  good — its  inner  coat  was  of  a  knowledge  of 

peculiar  cinnabar  red  colour,  and  towards  the  bowel  end  there  pathology 

was  a  patch  of  black  blood  which  had  been  effused — there  was  no  recluired. 

sign  of  perforation  or  ulceration — there  was  no  loss  of  substance 

in  the  mucous  membrane — towards  the  bowel  end  there  was  some 

old  scars  of  years’  standing — the  bowels  were  not  ruptured — 

the  tube  was  intact — internally  the  bowel  had  the  same  red 

colour  as  the  stomach — there  was  no  ulceration — the  liver  was  pale, 

but  firm  in  texture  and  fairly  normal — the  spleen,  the  kidneys,  the 

bladder,  the  heart,  and  the  lungs  were  all  normal— there  was  no 

sign  of  phthisis  ;  that  generally  indicates  disease  of  the  lungs — 

the  cause  of  death  was  gastro -enteritis — there  was  no  other  cause 

— -there  was  nothing  to  indicate  that  the  woman  had  been  a 

confirmed  drunkard — if  she  had  drunk  it  had  not  produced 

any  serious  injury  to  the  kidneys  or  liver — the  inflammation 

which  I  found  in  the  stomach  was  not  attributed  to  alcohol — 

— I  removed  the  stomach,  the  bowels,  liver,  kidneys,  spleen, 
lungs,  heart,  brain,  and  some  of  the  muscles,  and  submitted 
them  all  to  analysis  except  the  lungs — they  all  contained 
antimony — it  had  permeated  to  the  muscle  of  the  thigh — in  the  Preservative 
bowels  I  found  0*41  grain  of  metallic  antimony,  in  the  liver  action  of 
0*87  grain,  in  the  kidneys  0*06,  and  the  stomach  0*03,  which  makes  antimony, 
altogether  1*37 — that  would  represent  as  emetic  tartar  3*83  grains 
— there  was  more  in  her  liver  than  I  found  in  Maud  Marsh’s — 

— the  'quantity  points  to  a  large  amount  of  antimony  having 
been  absorbed  into  the  body,  and  would  indicate  a  considerable 
dose  having  been  taken  some  hours  before  death  or  the  continu¬ 
ous  administration  of  small  doses — the  purging  and  vomiting 
would  get  rid  of  a  good  deal  of  antimony — I  came  to  the  conclu¬ 
sion  that  the  cause  of  death  was  poisoning  by  antimony,  and  I 
attribute  the  preservation  of  the  body  to  the  antimony — it 
had  not  been  thoroughly  recognised  that  preservation  is  one 
of  the  effects  of  antimony,  but  it  has  been  found  in  previous 
cases  to  be  a  preservative — the  fact  of  antimony  being  found  in 
the  muscles  would  not  indicate  that  doses  of  antimony  have  been 
going  on  for  some  time,  because  I  think  it  would  quickly  pass  to 
every  vascular  part  of  the  body ;  evidently  the  body  had  not  been 
touched  by  water,  the  coffin  and  its  contents  being  well  preserved. 

Cross-examined :  The  condition  of  preservation  in  a  ^ttem  ts  t 
measure  depends  on  the  surroundings  of  the  body  quite  apart  SUggeat  that 
from  anything  internal — it  was  an  elm  coffin — the  grave  was  burial  {vide 
eighteen  feet  deep — the  depth  of  a  grave  to  some  extent  helps  Sect.  V)i 
to  preserve  a  body,  but  if  this  body  had  begun  to  decay  at  the  influenced  the 
time  it  was  buried,  the  depth  of  the  grave  would  not  have  re-  condition  of 
tarded  it — the  air  generally  reaches  a  body  before  it  is  buried  A16  body,  and 
— this  soil  was  very  dry,  clay  and  loam,  which  would  assist  not  antimony, 
preservation — it  would  take  a  few  years  for  rain  to  get  down 
eighteen  feet — the  grave  was  not  a  brick  one — there  were  seven 
other  coffins  above  ;  this  one  was  at  the  bottom — the  body  was 
almost  lifelike — bodies  buried  in  lead  coffins,  when  opened  years 
afterwards,  have  been  found  to  be  preserved  to  a  wonderful 
degree — in  those  cases  the  ah*  had  been  excluded— a  wooden 
coffin  would  not  be  hermetically  sealed — the  other  bodies  removed 
from  this  grave  had  a  fearful  smell — we  did  not  open  the  other 
coffins  ;  they  were  reverently  put  aside,  and  a  tarpaulin  put  over 
them — the  whole  of  them  had  been  buried  within  a  month — 
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I  did  not  analyse  the  lungs,  because  I  was  told  the  woman  had 
died  from  phthisis,  but  when  I  found  no  traces  I  put  them  aside 
in  case  questions  were  asked— if  I  had  not  known  the  history  of  the 
woman,  but  was  told  that  a  certificate  of  death  from  phthisis 
had  been  given,  I  might  possibly  have  found  that  consistent 
with  her  condition — when  people  die  from  phthisis  there  is  generally 
great  emaciation. 

By  the  Jury  :  I  am  of  opinion  that  antimony  given  in  gradual 
doses  for  a  long  time  would  be  more  likely  to  preserve  the  body 
than  a  sudden  dose — it  would  get  more  into  the  system. 

R.  Bodmer  ( Re-examined )  :  I  took  part  with  Dr.  Stevenson 
in  making  an  analysis  of  this  body — I  have  heard  his  evidence, 
and  I  agree  with  him. 

J.  M.  Stoker  ( Re-examined )  :  I  was  called  to  the  “  Monu¬ 
ment  ”  on  January  1st,  1901 — previous  to  that  Bessie  Taylor 
had  called  on  me  and  asked  for  some  medicine — I  then  attended 
her — I  visited  “  Mrs.  Chapman  ”  almost  daily  from  January 
1st  to  February  13th,  when  she  died— when  I  first  called  she 
was  in  bed  ;  she  had  vomiting,  diarrhoea,  and  pains  in  the 
stomach,  which  was  very  tender — the  vomit  was  green — I 
cannot  recollect  if  I  saw  her  vomiting — I  prescribed  for  her — 
she  used  to  get  better  and  then  go  back  again — I  suggested  an¬ 
other  doctor  being  called  in — I  had  three  separate  consultations 
with  three  other  doctors — one  was  Dr.  Sunderland— he  is  a 
specialist  in  the  diseases  of  women — he  only  saw  her  once — I 
was  under  the  impression  that  “  Mrs.  Chapman  ”  was  suffering 
from  some  womb  trouble — -I  do  not  recollect  if  Dr.  Sunderland 
suggested  any  alteration  in  the  treatment — she  did  not  make 
any  improvement — I  then  suggested  another  doctor — somebody 
in  the  house  suggested  Dr.  Thorpe,  of  Southwark  Bridge  Road — 
he  and  I  examined  “  Mrs.  Chapman  ”  together — he  said  he 
thought  she  was  suffering  from  a  severe  form  of  hysteria — I  then 
got  Dr.  Cotter — we  examined  the  patient  together — he  thought 
she  was  suffering  from  some  cancerous  disease  of  the  stomach 
or  intestines — in  consequence  I  sent  a  portion  of  her  vomit  to 
the  Clinical  Research  Association,  with  directions  to  see  if  there 
was  any  trace  of  cancer— that  would  be  a  microscopical  examina¬ 
tion — they  found  no  trace — the  constant  vomiting  and 
diarrhoea  continued  more  or  less  during  the  whole  time  I  was 
there — -I  remember  one  evening  going  in  and  finding  her  playing 
the  piano — I  cannot  recollect  the  date — she  appeared  very  much 
better,  and  in  consequence  I  said  I  would  not  call  back  again  un¬ 
less  I  was  sent  for — I  do  not  recollect  if  I  had  any  conversation 
with  the  prisoner  on  that  day — I  was  sent  for  the  next  day — 
— I  found  her  worse  than  ever — I  was  with  her  the  day  before 
she  died — she  was  very  bad  then  with  the  same  symptoms — I 
do  not  recollect  whether  on  that  day  I  thought  she  was  dying 
or  not — next  day  I  heard  of  her  death — I  was  asked  to  give  a 
certificate,  which  I  did,  giving  the  cause  of  death  as  intestinal 
obstruction,  vomiting,  and  exhaustion — intestinal  obstruction 
would  cause  vomiting  and  exhaustion — she  was  suffering  from 
vomiting  and  ordinary  stoppage  when  she  came  to  my  surgery — 
diarrhoea  would  follow  when  the  stoppage  was  cleared — I  did 
not  put  the  particulars  in  the  certificate,  “  G.  Chapman,  widower 
of  the  deseased  ” — I  thought  the  prisoner  was  married  to  the 
woman — I  never  had  such  a  thing  as  antimony  at  this  period,  and 
I  never  prescribed  it. 

Cross-examined :  I  had  seen  Mrs.  Stevens  before — it  was  at  her 
recommendation  that  I  went  to  the  Chapmans — up  to  that  time 
I  knew  nothing  of  them — at  first  I  regarded  the  case  as  one  of 
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onstipation,  and  I  directed  my  treatment  with  a  view  of  remov- 
lg  that — I  attended  her  at  her  home  for  excessive  diarrhoea, 
d  the  stoppage  must  have  given  way — I  think  that  she  came  to 
ly  surgery  twice — I  do  not  remember  what  I  gave  her,  most 
kely  a  dose  of  salts — I  next  saw  her  at  her  home  on  January 
st,  when  I  treated  her  for  diarrhoea  and  vomiting — I  do  not 
now  what  I  gave  her  then — I  saw  the  prisoner — I  do  not  re- 
lember  if  when  I  suggested  to  him  that  I  should  like  further  advice 
was  within  the  month — he  at  once  agreed— I  believe  that  Dr.  Difficulties 
underland  came  to  the  conclusion  that  she  was  suffering  from  of  diagnosis 
>me  uterine  trouble — I  have  no  record  of  it; — I  have  not  seen  of  poisoning, 
im  since — the  prisoner  saw  Dr.  Sunderland  when  he  came,  and 
sked  him  what  was  the  matter  with  his  wife — I  do  not  remember 
lat  he  was  dissatisfied  with  our  opinion — he  was  willing  to  have 
third  doctor — he  paid  the  fees— I  consulted  with  Dr.  Thorpe — 
think  he  told  the  prisoner  that  the  woman  had  hysteria — he 
3cepted  that  opinion,  as  he  had  accepted  Dr.  Sunderland’s 
-it  was  my  suggestion  that  a  fourth  doctor  was  called  in,  be- 
mse  the  woman  was  getting  no  better — the  prisoner  agreed  to 
lat — I  do  not  know  what  fee  he  paid  in  each  case — he  did  not 
nimble — Dr.  Cotter  said  it  was  some  cancerous  disease  of  the 
omach  or  intestines — I  think  Dr.  Bodmer  examined  the  vomit 
lat  I  sent — Dr.  Cotter’s  opinion  was  not  sustained — I  do  not 
link  the  report  was  told  the  prisoner — I  do  not  think  the  patient 
yed  long  after  that — I  had  many  opinions — I  have  no  record 
:  my  treatment — if  the  specialist  had  suggested  an  alteration 
i  the  medicine  I  certainly  should  have  made  it. 

Re-examined  :  None  of  us  suspected  poison. 

By  the  Court  :  As  far  as  I  can  tell,  she  was  cured  of  constipa-  Vide  Vol.  I., 
on — you  can  get  vomiting  with  hysteria,  and  you  can  imagine  a  Section  II. 
t  when  you  have  hysteria — I  think  Dr.  Thorpe  thought  the  woman 
as  imagining — it  did  not  occur  to  me  that  she  was  not  suffering — 
mstipation  was  the  primary  cause — the  vomiting  and  exhaus- 
on  had  caused  her  death — it  would  probably  have  been  wise  to 
ive  had  a  post-mortem  before  giving  the  certificate,  as  all  the 
ictors  were  evidently  wrong — I  have  never  known  a  case  where 
ur  doctors  gave  four  different  opinions,  and  when  the  patient 
ed,  still  there  was  no  post-mortem. 

Dr.  Stevenson  ( Re-examined )  :  On  November  22nd,  1902,  Vide 
was  at  Lymn,  Churchyard,  Cheshire,  and  I  saw  Bessie  Taylor’s  discussion  on 
>ffin  taken  from  the  grave — it  had  a  plate  on  it,  “  Bessie  Chap-  decomposi- 
an,  died  February  13th,  1901,  aged  36  years  ” — the  body  was  tlon  : 

>vered  with  a  mouldy  growth,  but  otherwise  was  fresh— there  a  °  ost^ 

as  no  putrefaction  and  no  odour — the  tissues  were  dry — the  mortem  ' 

uscles  had  a  red  and  freshish  appearance — there  was  a  faecal 

lour  in  the  abdomen,  but  no  putrefactive  odour — although  the 

atures  had  mould  on  them,  one  could  follow  the  shape  and 

>neral  contour — the  breast  was  shrunken,  and  the  whole  body 

y — generally  when  the  bodies  decompose  they  become  wet  and 

imy — this  was  one  extremely  well  preserved  except  for  the 

iperficial  skin — I  made  an  examination  of  the  various  organs — 

i,  the  base  of  the  right  lung  I  found  some  old  adhesions  from  old 

eurisy — the  lungs  were  shrunken  and  dry,  but  otherwise  healthy 

id  free  from  deposits  or  cavities — adhesions  are  quite  common 

l  people  of  good  health  in  middle  life  and  after — the  heart  and 

s  valves  were  healthy — the  stomach  was  empty,  but  its  vessels 

ere  filled  with  dark  blood  to  an  unusual  extent — on  the  inner 

irface  of  the  gullet  end  of  the  stomach  there  was  a  patch  about 

nr  inches  in  diameter  of  a  cinnabar  red  colour  which  denoted 

istritis — there  was  no  ulceration  or  perforation  or  any  loss  of 
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substance  in  the  mucous  membrane  of  the  stomach — the  cinnabar 
red  colour  extended  more  or  less  through  the  bowels,  indicating 
enteritis — the  inner  surface  of  the  bowel  was  coated  with  a  yellow 
paint-like  stuff,  which  was  sulphide  of  antimony — the  pancreas, 
spleen,  kidneys,  and  liver  were  all  shrunken  by  time,  but  other¬ 
wise  normal — the  womb,  ovaries,  appendages,  and  bladder  were 
quite  normal — I  found  no  trace  of  cancer  or  uterine  trouble — 
I  could  find  no  sign  of  any  cause  of  death — I  examined  the  brain 
— it  was  a  good  deal  decomposed — there  was  no  sign  of  haemor¬ 
rhage,  or  any  recognisable  disease — I  found  no  intestinal  obstruc¬ 
tion — I  formed  the  opinion  that  she  had  died  from  gastro -enteritis, 
which  was  due  to  some  irritant  poison — I  removed  the  stomach, 
bowels,  liver,  spleen,  kidneys,  heart,  brain,  and  lungs,  and  sub¬ 
jected  them  all  to  analysis  and  examination — the  analysis  showed 
that  antimony  was  present  in  all  those  parts — there  was  no  other 
poison — in  the  stomach  there  was  0*12  gram  of  metallic  antimony, 
in  the  bowel  8' 43  grains,  in  the  liver  1*64  grains,  in  the  kidneys 
0*30  grain,  making  a  total  of  10' 49  grains,  which  equals  10|— 
that  represents  of  tartar  emetic  in  the  stomach  O’ 32  grain,  in  the 
bowel  23*43  grains,  in  the  liver  4*55  grains,  in  the  kidneys  0*82 
grain,  making  in  all  29*12  grains — I  cannot  find  any  recorded 
case  of  such  a  quantity  having  been  found  in  the  bowel  after  death 
— it  suggests  that  she  had  some  large  dose  not  long  before  her 
death — I  examined  the  earth  about  the  coffin,  but  found  no 
poison. 

Cross-examined :  The  woman  had  been  buried  about  twenty- 
one  months — Isabella  Spink  had  been  interred  practically  five 
years — neither  body  was  putrid — Taylor  was  covered  with 
ordinary  vegetable  fungi — there  were  conditions  about  the 
body  that  I  identified  with  the  case  of  Spink — I  compared  Taylor’s 
features  with  a  photograph  which  I  was  told  was  hers,  and  I 
could  recognise  the  general  contour — the  nose  and  cheeks  had 
preserved  their  shape — I  could  not  distinguish  the  eyes — there 
had  been  a  change  in  her  which  was  more  remarkable  in  the  case 
of  Spink,  where  there  had  been  practically  none — I  think  Taylor’s 
body  contained  more  antimony  than  Spink’s — given  the  same 
conditions  as  far  as  the  coffin  and  grave  were  concerned,  I 
should  have  expected  to  find  that  a  woman  who  had  only  been 
buried  twenty  months,  and  had  more  antimony  in  her  body,  to 
be  less  subject  to  change  than  a  woman  who  had  been  buried 
five  years  and  had  less  antimony — Taylor’s  coffin  was  a  dry 
elm  one,  and,  as  far  as  I  could  judge,  the  body  had  not  been  con¬ 
taminated  by  contact  with  the  soil,  which  was  very  dry  and  sandy 
loam — putrefaction  generally  begins  through  the  nose,  mouth, 
and  anus,  and  spreads  outwards— there  was  none  of  that  in 
either  body — the  superficial  decomposition  of  the  body  was  due 
to  the  growth  of  mould — the  presence  of  antimony  does  not 
prevent  the  growth  of  moulds  ;  in  fact,  they  will  grow  in  a 
strong  solution  of  tartar  emetic. 

Verdict,  “  Guilty  ”  :  sentence,  death. 


SUB-SECTION  E.— CLASSIFICATION  OF  POISONS  AND 
POISONING  BY  (GPOUPS  OF)  INDIVIDUAL  POISONS 


There  is  just  as  much  difficulty  in  classifying  poisons  on  any 
latisfactory  and  scientific  plan  as  there  is  in  defining  what  is  a  poison, 
[key  might  for  various  purposes  be  classified  in  many  ways,  according 
o  their  origin  ;  for  instance,  from  the  animal,  vegetable,  or  mineral 
kingdom,  or  according  to  their  mode  of  entrance  to  the  body,  or 
iccording  to  their  physical  properties,  gaseous,  liquid,  or  solid  ;  but 
}0  each  and  all  of  these  there  are  objections  of  greater  or  less  magnitude. 

There  is  one  method  which  would  be  unexceptionable  if  it  were 
>nly  practicable,  and  that  is  to  classify  them  according  to  their  action 
)n  the  body.  Of  this  method  a  sketch  containing  a  few  substances 
vill  be  found  on  p.  315,  ante.  If  an  attempt  were  made  to  complete  the 
ist  by  adding  to  it  even  all  the  well-recognised  poisons,  nothing  but 
ionfusion  would  result,  for  so  many  of  them  act  in  more  than  one 
lirection,  and  not  only  so,  but  now  in  one  direction  and  now  in 
mother,  i.e.,  now  on  the  heart,  now  on  the  brain,  and  now  on  the  blood. 
We  can  go  a  little  farther  than  Dr.  Taylor  did  in  this  method  of  arrange¬ 
ment,  for  he  divided  them  only  into  corrosives,  irritants,  and  neurotics  ; 
3ut  it  is  impossible  to  draw  up  a  complete  scheme. 

If  science  fails  us,  the  only  principle  left  is  convenience,  and  here 
ve  do  get  some  little  assistance  in  grouping  certain  poisons  for  de¬ 
scriptive  and  other  purposes.  The  following  groups  have  considerable 
3onvemence  to  recommend  them,  and  there  is  also  some  appearance 
)f  a  scientific  connection  between  the  members  of  each  group,  if  not 
between  the  groups  themselves  : — - 

1.  Corrosives,  strong  acids,  and  alkalies. 

2.  Poisons  derived  from  metals  and  their  salts. 

3.  ,,  ,,  the  non-metaffic  elements. 

4.  Gaseous  poisons. 

5.  Poisoning  by  anaesthetising  agents,  sedatives,  and  antipyretics 
of  artificial  origin. 

6.  Poisoning  by  artificial  organic  articles  not  in  group  5. 

7.  Poisoning  by  substances  of  direct  origin  from  the  living 
vegetable  kingdom. 

8.  Poisoning  by  substances  of  animal  origin. 

9.  Poisoning  by  foodstuffs. 

10.  Miscellaneous  poisons — mechanical,  such  as  glass,  coffin  dust, 
patent  medicines,  etc. 

We  shall  insert  a  short  explanation  and  discussion  as  an  introduc¬ 
tion  to  each  group. 
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Group  1.— THE  CORROSIVE  POISONS 

Of  this  class  the  typical  members  are  the  concentrated  mineral 
acids  and  caustic  alkalies,  and  so  long  as  these  only  are  considered  the 
group  is  a  very  natural  one,  but  there  are  many  objections  to  consider¬ 
ing  it  a  scientific  one  all  the  same.  For  instance,  even  nitric  and 
hydrochloric  acids  may  by  their  volatility  act  as  simple  pulmonary 
irritants  to  the  bronchial  tubes,  while  by  dilution  even  sulphuric 
acid  may  act  as  an  irritant  only.  Again,  oxalic  and  carbolic  acids 
should  at  times  be  included  in  the  group,  for  they  frequently  kill 
by  purely  local  action,  but,  on  the  other  hand,  they  often  do  not 
corrode  at  all,  but  kill  by  their  poisonous  effects  after  absorption. 
Arsenic,  again,  not  unfrequently  produces  small  superficial  ulcers, 
and  so  do  some  of  the  metallic  irritants.  The  group,  then,  must  be 
considered  to  consist  typically  of  the  strong  mineral  acids  and  alkalies 
and  to  shade  off  through  the  more  dilute  and  less  powerful  acids 
down  to  the  irritants. 

Instances  of  poisoning  by  the  following  will  be  found  described 
below — 

Concentrated  sulphuric  acid,  indigo  sulphate. 

,,  nitric  acid  and  its  fumes. 

,,  hydrochloric  acid. 

Hydrofluoric  acid. 

Pyrogallic  acid. 

Oxalic  acid,  oxalates  (these  are  nerve  poisons,  not  corrosives). 

Carbolic  acid  (corrosive  action  comparatively  feeble). 

Caustic  potash  and  soda  and  their  carbonates  (corrosive  only 
when  concentrated). 

Ammonia  and  its  carbonate. 

The  main  principle  connecting  the  several  members  of  the  class 
is  that  they  may  cause  death  by  purely  local  destructive  action, 
combined  with  shock  and  collapse  produced  by  intense  stimulation 
of  sensory  nerves.  As  shock  and  collapse  are  thus  such  marked  features 
of  the  group,  we  may  tabulate  the  symptoms  of  these  phenomena 
as  an  introduction  to  the  class. 

Symptoms  of  Shock. 

Alimentary  Symptoms. — Most  likely  a  feeling  of  nausea  with  inclina¬ 
tion  to  drink  because  the  mouth  feels  dry  and  clammy,  quite  possibly 
colic,  and  there  may  even  be  acute  diarrhoea  and  temporary  inconti¬ 
nence  of  faeces ;  actual  vomiting  is  a  very  common  symptom  of  recovery 
from  shock. 

Respiratory  Symptoms. — Accelerated  and  gaspy  breathing  is 
common  enough  ;  actual  dyspnoea  or  shortness  of  breath  may  come 
on ;  or  if  shock  be  deeper  there  may  be  merely  sighing  respiration. 

Circulatory. — The  pulse  is  almost  sure  to  be  accelerated  in  fre¬ 
quency  and  weakened  in  force  ;  sometimes  it  is  inappreciable  and 
uncountable  at  the  wrist ;  fainting — an  actual  temporary  stoppage 
of  the  heart,  or  at  least  such  a  disturbance  of  the  circulation  through 
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the  brain  that  its  functions  fail  temporarily — is  also  very  common  ; 
sven  death  may  thus  appear. 

Urinary. — A  sudden  desire  to  micturate  may  occur,  as  may  also 
unconscious  passage  of  urine.  Per  contra  when  shock  is  severe  there 
may  be  retention  of  urine  even  to  the  extent  of  necessitating  catheteri¬ 
sation  ;  milder  degrees  of  actual  suppression  may  also  occur. 

Nervous — Motor :  Temporary  paralysis  of  voluntary  muscular 
power  is  not  uncommon,  trembling  is  pretty  constantly  present 
(“  I  felt  all  of  a  tremble  ”),  and  there  may  be  even  violent  convulsions. 

Sensory  :  Temporary  anaesthesia  is  quite  possibly  present. 

Eeflexes  :  Diminished  or  even  lost. 

Bladder  and  rectum  :  Control  may  be  entirely  lost  (vide  above). 

Mental  Condition  :  This  is  most  variable,  from  actual  profound 
unconsciousness  and  even  death  (frightened  to  death)  up  to  the  most 
definite  active  delirium  with  delusions  of  all  kinds,  every  conceivable 
variety  of  excitement  or  of  lethargy  ;  the  articulation  may  be  inco¬ 
herent  or  rapid  or  abolished,  the  mind  stunned  or  accelerated  in  its 
working. 

Skin. — Possibly  bedewed  with  a  cold  clammy  or  a  hot  sweat. 

The  whole  of  these  point  unmistakably  to  a  powerful  reflex  stimulus 
of  every  centre  of  the  brain,  with  a  corresponding  excitement  or 
paralysis  of  each  one.  Not  only  so,  but  the  temporary  excitement 
may  be  followed  by  a  paralysis  of  any  or  every  centre. 

Symptoms  of  Collapse. 

Collapse,  so  far  as  the  brain  and  nerve  centres  are  concerned, 
may  be  spoken  of  as  the  paralytic  aspect  of  shock  ;  the  mind  refuses 
to  think  or  to  b.e  materially  influenced  by  ordinary  external  stimuli ; 
reflexes  are  either  sluggish  or  absent ;  the  limbs  refuse  to  support  the 
body  ;  the  condition  is  one  of  mental  and  physical  annihilation. 
Along  with  these  negatives  we  get  other  functions  reduced  to  their 
lowest  ebb,  digestion,  vomiting,  and  peristalsis  cease,  and  respiration 
only  suffices  for  the  mere  need  of  existence,  not  always  even  that, 
and  the  circulation  is  reduced  to  a  minimum  ;  urine  ceases  to  be 
secreted  by  the  kidney,  and  other  glands  refuse  their  functions.  Such 
are  the  features  of  collapse  generally,  but  when  it  has  been  preceded 
by  severe  vomiting  the  eyes  are  sunken,  the  features  pinched,  the  skin 
and  extremities  cold,  clammy,  and  possibly  wet  with  cold  sweat. 

This  of  course  refers  to  primary  collapse  on  swallowing  the  poison, 
but  the  same  collapse  occurs  later  on  in  cases  where  corrosives  have 
produced  organic  changes  in  the  alimentary  system, — destruction 
or  stenosis  from  cicatrisation — such  that  the  patient  dies  from 
progressive  starvation. 

POISONING  BY  SULPHURIC  ACID  (H2S04) 

2  Casper,  E.  Tr.,  pp.  57-58,  pp.  75-88. 

Source  and  Method  of  Occurrence. — Sulphuric  acid,  or  oil  of  vitriol, 
is  more  extensively  used  in  the  arts  and  manufactures  than  any  other 
acid  ;  hence  cases  of  poisoning  by  it  are  very  common.  Occasionally 
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it  is  used  for  suicidal  purposes,  more  especially  by  women  ;  and  acci¬ 
dents  in  consequence  of  its  having  been  mistaken  for  some  other  liquid 
are  numerous.  It  has  often  been  used  externally  (vitriol- thro  wing, 
vide  Vol.  I.),  where  the  object  was  to  injure  a  person,  in  fits  of  rage 
or  jealousy. 

Toxicity  and  Fatal  Dose.— The  effects  of  this  acid,  as  of  all  corro¬ 
sives  and  some  irritants,  depend  not  only  upon  the  actual  dose,  but 
upon  its  concentration.  The  quantity  actually  required  to  prove  fatal 
must  depend  on  many  circumstances.  If  the  stomach  is  full  when 
the  poison  is  swallowed,  the  action  of  the  acid  may  be  spent  on  the 
food,  and  not  on  the  stomach ;  and  a  larger  quantity  might  then  be 
taken  than  would  suffice  to  destroy  life  if  the  organ  were  empty. 

Attempts  have  been  made  in  recent  years  to  study,  by  means  of 
the  X-rays  and  a  screen,  the  position  assumed  in  the  stomach  of  the 
articles  swallowed  in  the  course  of  a  meal.  There  is  some  evidence  point¬ 
ing  to  the  idea  that  the  articles  last  swallowed  assume  a  central  posi¬ 
tion  with  regard  to  those  previously  swallowed  (like  the  rings  of  growth 
in  a  tree,  only  in  inverse  order).  Though  this  view  cannot  be  accepted 
in  a  strict  sense  it  does  at  any  rate  offer  some  suggestive  explanation 
of  a  reason  for  delay  in  the  action  of  poisons  swallowed  after  a  meal. 
Vide  ante ,  “  Circumstances  Influencing  the  Actions  of  Poisons.” 

The  smallest  quantity  which  is  described  as  having  proved  fatal 
was  in  the  following  case  :  — 

Half  a  teaspoonful  of  concentrated  sulphuric  acid  was  given  to  a  child 
about  a  year  old  by  mistake  for  castor  oil.  The  usual  symptoms  came  on,  with 
great  disturbance  of  breathing,  and  the  child  died  in  twenty-four  hours. 

The  quantity  here  taken  could  not  have  exceeded  forty  drops 
(Med.  Gaz.,  vol.  29,  p.  147).  It  is,  however,  doubtful  whether  this 
small  quantity  would  have  proved  fatal  to  an  adult.  The  smallest 
fatal  dose  which  Christison  states  he  had  found  recorded  is  one  drachm  ; 
it  was  taken  by  mistake  by  a  stout  young  man,  and  killed  him  in  seven 
days.  Even  when  moderately  diluted  it  will  rapidly  destroy  life. 

A  man  swallowed,  on  an  empty  stomach,  six  drachms  of  the  strongest  acid 
diluted  with  eighteen  drachms  of  water.  He  suffered  from  the  usual  symptoms, 
and  died  in  two  hours  and  a  half  [Med.  Times  and  Gaz.,  1863,  1,  p.  183). 

Two-thirds  of  the  cases  prove  fatal.  The  pharmacopoeial  dose  is 
five  to  twenty  minims  of  the  dilute  acid,  of  which  100  parts  by  weight 
contain  13' 65  parts  of  pure  acid. 

Duration. — When  this  poison  is  swallowed  in  a  concentrated  form, 
the  symptoms  produced  come  on  either  immediately,  or  during  the 
act  of  swallowing.  In  a  case  which  came  under  the  notice  of  Sir 
Thomas  Stevenson,  a  girl  swallowed  about  a  fluid  ounce  of  brown  oil  of 
vitriol  in  mistake  for  a  magnesian  mixture  which  she  was  in  the  habit 
of  taking,  and  did  not  discover  the  mistake  till  severe  symptoms  had 
supervened.  The  average  period  at  which  death  takes  place  in  cases 
of  acute  poisoning  by  sulphuric  acid  is  from  eighteen  to  twenty-four 
hours.  When  the  stomach  is  perforated  by  the  acid  it  commonly 
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proves  more  speedily  fatal.  In  one  instance,  reported  by  Sinclair, 
i  child  about  four  years  old  died  in  four  hours  ;  the  stomach  was  found 
perforated.  When  the  poison  acts  upon  the  windpipe,  death  may  be  a 
still  more  speedy  consequence,  from  suffocation ;  and,  owing  to  this, 
t  appears  to  be  more  rapidly  fatal  to  children  than  adults.  Craigie 
mentioned  a  case  in  which  three  ounces  of  concentrated  sulphuric 
icid  destroyed  life  in  three  hours  and  a  half.  Remer  met  with  an 
nstance  in  which  death  took  place  in  two  hours.  A  case  is  reported 
Dy  Watson  in  which  a  woman  swallowed  two  ounces  of  a  strong  acid. 
She  died  in  half  an  hour,  but  it  appears  that  a  quarter  of  an  hour 
before  death  she  had  made  a  deep  wound  in  her  throat,  which  gave 
:ise  to  great  bleeding.  The  stomach  was  found  extensively  perforated  ; 
3ut  it  is  highly  probable  that  the  wound  accelerated  death  in  this  case, 
rhe  shortest  case  recorded  occurred  to  Rapp.  A  man,  set.  50,  swallowed 
diree  ounces  and  a  half  of  concentrated  sulphuric  acid.  He  died  in 
hree-quarters  of  an  hour  (Gaz.  Med.,  Dec.  28th,  1850).  On  the  other 
land,  there  are  numerous  instances  reported  in  which  the  poison 
iroved  fatal  from  secondary  causes  at  periods  varying  from  one  week 
:o  several  months.  These  secondary  causes,  such  as  contraction  and 
occlusion  of  the  gullet,  may  threaten,  and  even  cause,  death  from 
starvation,  and  require  operative  procedures.  When  the  passage  of 
lougies  to  dilate  the  stricture  of  the  sesophagus  has  failed  to  procure 
Relief,  gastrostomy  has  been  successfully  performed,  and  the  patient 
:ed  through  an  artificial  opening  into  the  stomach. 

Symptoms. — There  is  violent  burning  pain,  extending  down  the 
shroat  and  gullet  to  the  stomach,  and  the  pain  is  often  so  severe  that 
she  body  is  bent.  There  is  an  escape  of  gaseous  and  frothy  matter, 
ollowed  by  retching  and  vomiting,  the  latter  accompanied  by  the 
lischarge  of  shreds  of  tough  mucus  and  of  a  liquid  of  a  dark  coffee- 
ground  colour,  mixed  with  blood.  The  vomited  matters  may  contain 
shreds  of  mucous  membrane  from  the  gullet  and  stomach,  and  even 
lortions  of  the  muscular  structures  of  the  former.  These  may  form 
complete  casts  of  some  portion  of  the  gullet  or  stomach.  The  mouth 
s  excoriated,  and  the  lining  membrane  and  surface  of  the  tongue 
vhite,  or  resembling  soaked  parchment ;  in  one  instance  the  appearance 
)f  the  mouth  was  as  if  it  had  been  smeared  with  white  paint.  After 
i  time  the  membrane  acquires  a  grey  or  brownish  colour  ;  the  mouth 
s  filled  with  a  thick  viscid  substance,  consisting  of  saliva,  mucus,  and 
;he  corroded  membrane ;  this  renders  speaking  and  swallowing 
lifficult,  and  may  cause  death  by  asphyxia,  especially  if  the  epiglottis 
ilso  becomes  swollen.  If  the  poison  has  been  administered  by  a 
spoon,  or  the  phial  containing  it  has  been  passed  to  the  back  of  the 
shroat,  the  mouth  may  escape  the  chemical  action  of  the  acid.  A 
nedical  witness  must  bear  this  circumstance  in  mind  when  he  is 
'equired  to  examine  an  infant  suspected  to  have  been  poisoned  by 
sulphuric  acid.  Around  the  lips  and  on  the  neck  may  be  found  spots 
)f.a  brown  colour  from  the  spilling  of  the  acid  and  its  action  on  the 
skin.  There  is  great  difficulty  of  breathing,  owing  to  the  swelling 
md  excoriation  of  the  throat  and  larynx,  and  the  countenance  has, 
M.J. — VOL.  II.  25 
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from  this  cause,  a  bluish  or  livid  appearance  ;  the  least  motion  of  the 
abdominal  muscles  is  attended  with  increase  of  pain.  These  symptoms, 
although  characteristic  of  the  action  of  a  corrosive  liquid,  have  been 
sometimes  by  carelessness  mistaken  for  those  of  disease.  The  stomach 
is  so  irritable  that  whatever  is  swallowed  is  immediately  ejected,  and 
the  vomiting  is  commonly  violent  and  incessant.  The  matters  first 
vomited  generally  contain  the  poison  ;  they  are  acid,  and  if  they  fall 
on  a  limestone  pavement  there  may  be  effervescence ;  if  on  coloured 
articles  of  dress,  the  colour  is  sometimes  altered  to  red  or  yellow,  or 
it  is  entirely  discharged,  and  the  texture  of  the  stuff  destroyed ; 
on  a  black  cloth  dress  the  spots  produced  by  the  concentrated  acid 
are  reddish  brown,  and  remain  moist  for  a  considerable  time.  Atten¬ 
tion  to  these  circumstances  may  often  lead  to  a  suspicion  of  the  real 
cause  of  the  symptoms  when  the  facts  are  concealed.  After  a  time 
there  is  exhaustion,  accompanied  by  great  weakness  and  collapse ; 
the  pulse  is  quick,  small,  and  feeble,  the  skin  cold,  mottled  or  dusky, 
and  covered  with  a  clammy  sweat. 

Vomiting  may  cease  from  the  collapse  for  many  hours  before  death 
actually  takes  place;  there  is  generally  great  thirst,  with  obstinate 
constipation,  and  should  any  evacuations  take  place  they  are  commonly 
either  of  a  dark  brown  or  leaden  colour,  in  some  instances  almost  black, 
arising  from  an  admixture  of  altered  blood.  There  are  sometimes 
convulsive  movements  of  the  muscles,  especially  those  of  the  face  and 
lips.  The  countenance,  if  not  livid  from  obstructed  respiration,  is 
pale,  expressive  of  great  anxiety  and  intense  suffering.  The  intellectual 
faculties  are  quite  clear,  and  in  the  greater  number  of  cases  of  acute 
poisoning  by  this  acid  death  takes  place  very  suddenly  in  from  eighteen 
to  twenty-four  hours  after  the  poison  has  been  taken  :  — 

Walker  met  with  a  case  in  which  a  man,  set.  30,  swallowed  fifteen  drachms  and 
a  half  of  sulphuric  acid  (sp.  gr.  1’842),  and  died  twenty-five  hours  afterwards. 
Half  an  hour  after  taking  the  poison  he  resembled  a  patient  in  the  collapsed 
stage  of  cholera.  The  inside  of  the  lips,  as  well  as  the  tongue  and  throat,  were 
swollen,  and  had  the  appearance  of  being  smeared  with  thin  arrowroot.  He 
suffered  severe  pain,  but  did  not  vomit  until  three-quarters  of  an  hour  had  elapsed  ; 
the  vomiting  appeared  to  be  then  excited  by  the  liquid  which  had  been  given 
to  him.  The  vomited  matters  were  dark,  bloody,  and  viscid.  The  patient 
was  sensible  up  to  the  time  of  his  death. 

This  case  is  remarkable  in  the  fact  that  vomiting  was  not  immediate  ; 
that  there  were  no  spots  on  the  face  ;  that  the  poison  was  swallowed  in 
large  quantity  on  an  empty  stomach  ;  and  there  was  free  voluntary 
exertion,  as  twenty  hours  after  he  had  taken  the  poison  the  man  got 
out  of  bed  and  sat  on  a  night-stool. 

Treatment. — Treatment  in  theory  is  much  simpler  than  in  practice, 
owing  to  the  intense  pain  caused  by  swallowing.  We  must  aim  at 
speedy  neutralisation  of  the  acid  ;  the  obvious  and  probably  the 
handiest  object  for  this  purpose  is  bicarbonate  of  soda,  and  it  must  be 
used  if  nothing  else  is  handy,  but  it,  like  any  other  carbonate,  such  as 
chalk,  has  the  obvious  disadvantage  that  the  carbonic  acid  liberated 
may  tear  a  damaged  stomach.  However,  something  must  be  rapidly 
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done,  and  these  carbonates  must  be  used  if  handy.  Whitening  used 
to  clean  silver  may  be  easy  to  get,  perhaps,  and  should  be  used.  Cal¬ 
cined  magnesia  is  the  best  antidote  ;  limewater  may  possibly  be 
obtainable.  Plaster  from  the  ceiling  may  be  used,  or  whitewash 
from  a  wall,  egg-shells  finely  powdered.  White  of  egg,  soap  and  water, 
may  be  useful  because  easily  obtainable.  If  none  of  these  can  be 
obtained,  plain  water  must  be  given  in  considerable  quantities.  It 
will  dilute  the  acid,  and  also  render  the  vomiting  less  distressing. 
Milk  or  gruel  will  serve  the  purpose,  or  oatmeal  stirred  up  in  simple 
water. 

On  no  account  must  attempts  be  made  to  use  the  stomach-pump, 
and  emetics  are  assuredly  not  required. 

To  relieve  the  pain  morphia  is  sure  to  be  essential,  but  if  not  handy 
any  other  anodyne  may  be  used. 

After  the  first  effects  are  over,  demulcent  drinks  will  assist,  but  this 
need  not  be  further  discussed.  The  case  is  then  one  of  acute  gastritis, 
to  be  treated  on  ordinary  principles.  The  burns  of  the  skin,  if  present, 
must  be  treated  also  on  ordinary  principles  after  all  acid  has  been 
wiped  or  washed  away  or  neutralised. 

The  later  troubles  of  gastric  ulcer,  stricture,  etc.,  cannot  be  discussed 
here. 

Post-mortem  Appearances. — The  marked  effects  of  this  poison 
are  not  always  observed  in  the  stomach  ;  and  they  may  be  confined  to 
the  region  of  the  throat  and  windpipe.  In  an  inspection  of  the  body 
the  whole  course  of  the  alimentary  canal  from  the  mouth  downwards 
should  be  examined,  since  in  recent  or  acute  cases  it  is  in  the  throat 
and  gullet  that  we  generally  obtain  strong  evidence  of  the  action  of  a 
corrosive  poison.  The  discovery  of  the  usual  marks  of  corrosion  in 
these  parts  is  always  highly  corroborative  of  the  signs  of  poisoning 
found  in  the  stomach.  During  the  inspection  the  examiner  must  not 
omit  to  notice  any  spots  on  the  skin  produced  by  the  spilling  of  the 
acid ;  these  are  commonly  of  a  dark  brown  colour,  and  are  situated 
about  the  mouth,  lips,  and  neck.  The  appearances  met  with  in  the 
body  vary  according  as  death  has  taken  place  quickly  or  slowly. 
Supposing  the  case  to  have  proved  rapidly  fatal^  the  membrane  lining 
the  mouth  may  be  found  white,  softened,  and  corroded.  The  mucous 
membrane  of  the  throat  and  gullet  is  commonly  found  corroded,  having 
a  brown-black  or  ash-grey  colour,  and  dark-coloured  blood  is  effused 
in  patches  beneath  it.  The  corroded  membrane  of  the  gullet  is  occa¬ 
sionally  disposed  in  longitudinal  folds,  portions  of  it  being  partly 
detached.  In  some  cases  an  actual  cast  of  the  oesophagus  has  been 
expelled  during  life  (0.  Wyss,  “Arch.  f.  Heilk.”  1869,  p.  184; 
Horneffer,  “Diss.  Greifswald,”  1895.  The  stomach,  if  not  perfor¬ 
ated,  is  collapsed  and  contracted.  On  laying  it  open  the  con¬ 
tents  are  commonly  found  of  a  dark  brown  or  black  colour  and 
of  a  tarry  consistency,  being  formed  in  great  part  of  mucus  and 
altered  blood.  The  contents  may  or  may  not  be  acid  according 
to  the  time  the  patient  has  survived  and  the  treatment  which  has 
been  adopted.  On  removing  them  the  stomach  may  be  seen 
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traversed  by  black  lines,  or  the  whole  of  the  mucous  membrane 
may  be  corrugated,  and  stained  black  or  of  a  dark  brown  colour. 
This  blackness  is  not  entirely  removed  by  washing.  On  stretching 
the  stomach  inflammation  may  be  found  between  the  folds,  indicated  by 
a  dark  crimson  colour.  On  forcibly  removing  the  blackened  membrane 
the  red  colour  indicative  of  inflammation  may  be  seen  in  the  parts 
beneath.  Both  the  dark  colour  and  marks  of  inflammation  are  some¬ 
times  partial,  being  confined  to  isolated  portions  or  patches  of  the 
mucous  membrane.  When  the  stomach  is  perforated,  the  coats  are 
softened,  and  the  edge  of  the  aperture  is  commonly  black  and  irregular. 
In  removing  the  stomach  the  opening  is  liable  to  be  made  larger  by 
the  mere  weight  of  the  organ.  Perforation  does  not  always  occur 
during  life,  but  when  this  happens  the  surrounding  parts  are  attacked 
by  the  poison.  The  spleen,  the  liver,  and  the  coats  of  the  aorta,  have 
been  found  blackened  and  corroded  by  the  acid,  which  had  escaped 
through  the  perforation.  In  rare  cases  the  lining  membrane  of  the 
aorta  has  been  found  strongly  reddened.  When  a  person  has  survived 
for  eighteen  or  twenty  hours,  traces  of  corrosive  and  inflammatory 
action  may  be  found  in  the  small  intestines.  In  one  case  the  mucous 
membrane  of  the  ileum  was  corroded.  In  fifty  cases  of  sulphuric 
acid  poisoning  Lesser  found  corrosive  changes  in  the  small  intestine  in 
eighteen  times  out  of  twenty-six  cases  that  died  acutely  (Virch.  Arch. 
LXXXIII.,  193).  The  interior  of  the  windpipe,  as  well  as  of  the 
bronchial  tubes,  has  also  presented  marks  of  the  local  action  of  the 
acid.  The  acid  has  thus  destroyed  life  without  reaching  the  stomach. 
A  remarkable  instance  in  which  the  poison  penetrated  into  and  des¬ 
troyed  both  lungs  has  been  reported  by  Gull  [Med.  Gaz .,  vol.  45,  p. 
1102).  It  is  important  for  a  medical  witness  to  bear  in  mind  that  the 
mouth,  throat  and  gullet  are  not  always  found  in  the  state  above 
described.  Ogle  met  with  a  case  in  which  the  membrane  of  the  tongue 
was  but  slightly  affected.  The  man  had  swallowed  a  large  dose  of 
the  acid  and  had  died  in  nine  hours  [Med.  Times  and  Gaz.,  1860,  1, 
p.  408).  Strange  cases  are  recorded  in  which,  this  poison  has  passed  into 
the  stomach,  and  yet  the  gullet  has  escaped.  (Cp.  2  Casper.,  E.  Tr., 
p.  83,  and  Hoffmann,  Atlas,  plates  33  and  34.) 

Dickinson  has  reported  a  case  of  poisoning  by  sulphuric  acid  in  which  there 
was  no  corrosion  of  the  mouth  and  throat  ( Lancet ,  1853,  2,  p.  502). 

Recovery  is  rare  even  from  the  acute  symptoms,  and  rarer  still 
if  we  include  recovery  from  the  resultant  gastric  ulcer. 

Analysis. — This  acid  may  be  met  with  either  concentrated  or 
diluted  ;  and  a  medical  jurist  may  have  to  examine  it  under  three 
conditions  :  (1)  in  its  simple  state  ;  (2)  when  mixed  with  organic 

matters,  as  with  liquid  articles  of  food,  or  in  the  contents  of  the 
stomach  ;  (3)  on  solid  organic  substances,  as  where  the  acid  has  been 
thrown  or  spilt  on  articles  of  dress  or  clothing. 

In  the  Simple  State. — If  concentrated,  it  possesses  these  properties  : 
(1)  Wood,  sugar,  or  other  organic  matter  plunged  into  it,  is  speedily 
carbonised  or  charred,  either  with  or  without  the  application  of  heat. 
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(2)  When  boiled  with  wood,  copper  cuttings,  or  mercury,  it  evolves 
fumes  of  sulphurous  acid ;  this  is  immediately  known  by  the  odour, 
as  well  as  by  the  acid  vapour  first  rendering  blue,  and  then  bleaching, 
starch-paper  dipped  in  a  solution  of  iodic  acid.  (3)  When  mixed  with 
an  equal  bulk  of  water,  great  heat  is  evolved. 

The  Diluted  Acid. — For  the  acid  in  a  diluted  state  but  one  test  need 
be  applied,  either  the  nitrate  of  barium  or  the  chloride  of  barium.  Having 
ascertained  by  test-paper  that  the  liquid  is  strongly  acid,  we  dilute  a 
portion  of  it,  and  add  a  few  drops  of  nitric  acid,  and  then  a  solution  of 
the  barium  salt.  If  sulphuric  acid  is  present,  a  dense  white  precipi¬ 
tate  of  sulphate  of  barium  will  fall  down  ;  this  is  insoluble  in  all  acids 
and  alkalies.  The  precipitate  is  collected,  washed,  dried,  and  mixed 
with  five  parts  of  charcoal  in  powder.  This  mixture  is  placed  in  a 
small  platinum  crucible,  which  should  be  closely  covered,  and  then 
heated  to  full  redness  for  five  minutes.  If  the  precipitate  is  a  sulphate, 
it  will  thus  be  converted  into  a  sulphide.  In  order  to  prove  this, 
(1)  a  portion  of  the  mixture  when  cooled  may  be  mixed  with  water, 
well  stirred,  and  filtered.  A  pale,  yellowish  liquid  will  be  obtained,’ 
having  an  alkaline  reaction,  and  giving  a  brown  or  black  precipitate 
with  a  solution  of  acetate  of  lead.  (2)  If  in  small  quantity,  the  mixture 
may  be  placed  at  once  on  glazed  card  (coated  with  hydrocarbonate 
of  lead)  and  wetted,  when  a  stain  of  sulphide  of  lead  will  be  produced. 
(3)  The  powder  may  be  heated  with  strong  hydrochloric  acid,  when 
sulphuretted  hydrogen  will  be  copiously  evolved,  known  by  its  smell 
and  other  properties.  If  the  quantity  of  precipitated  sulphate  is  very 
small,  it  may  be  mixed  with  one-third  of  its  weight  of  cyanide  of 
potassium  and  heated  in  a  reduction  tube  to  full  redness.  The  residue, 
placed  on  glazed  card  and  wetted,  gives  the  reaction  indicative  of 
the  presence  of  a  sulphide,  proving  that  the  original  precipitate  was 
a  sulphate,  and  that  sulphuric  acid  was  present  in  the  liquid  submitted 
to  analysis. 

Dilute  sulphuric  acid  does  not  carbonise  organic  substances  which 
are  immersed  in  it.  The  application  of  heat  will  only  effect  carboni¬ 
sation  when  the  water  of  dilution  is  in  great  part  evaporated.  Thus 
paper  or  linen,  wetted  with  the  dilute  acid,  becomes  charred  when 
dried  and  heated.  This  may  serve  as  one  method  of  identification 
in  the  absence  of  tests. 

In  Liquids  containing  Organic  Matter. — If  sulphuric  acid  is  mixed 
with  such  liquids  as  porter,  coffee,  or  tea,  the  liquid  is  first  rendered 
clear  by  filtration.  Some  liquids,  such  as  vinegar,  beer,  and  most 
wines,  generally  contain  a  soluble  sulphate  and  have  an  acid  reaction. 
Should  the  liquid  be  thick  and  viscid  like  gruel,  it  may  be  diluted  with 
water,  and  then  boiled  with  the  addition  of  a  little  acetic  acid.  For 
the  action  of  the  barium  test  it  is  not  necessary  that  the  liquid  should 
be  absolutely  clear,  provided  it  is  not  so  thick  as  to  interfere  mechanic¬ 
ally  with  the  subsidence  of  the  precipitate.  So  far  with  regard  to 
liquids  administered,  or  of  which  the  administration  has  been  attempted. 

A  similar  process  may  be  applied  to  the  examination  of  matters 
vomited  and  of  the  contents  of  the  stomach ,  care  being  taken  to  separate 
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the  insoluble  parts  by  filtration,  before  adding  the  test.  The  coats  of 
the  stomach  should  be  cut  up  and  boiled  in  distilled  water  for  some 
time  for  the  perfect  extraction  of  the  acid.  The  decoction  filtered  and 
concentrated  by  evaporation  may  then  yield  evidence  of  its  presence, 
and  is  tested  for  the  presence  of  a  free  mineral  acid  in  one  of  two  ways. 
Ferric  acetate  is  mixed  with  a  solution  of  sulphocyanide  of  potassium. 
This  mixture  will  yield  a  blood-red  colour  when  added  to  the  suspected 
liquid  should  a  free  mineral  acid  be  present.  An  alcoholic  solution  of 
methyl- violet  is  also  rendered  blue  when  one  four-thousandth  part 
of  sulphuric  acid  is  added.  If  there  be  evidence  of  a  free  mineral 
acid,  and  the  liquid  yield  a  decided  precipitate  with  solution  of  nitrate 
of  barium,  it  should  be  concentrated  by  evaporation  if  necessary, 
and  strong  alcohol  be  added  till  the  mass  contains  75  per  cent,  by 
volume  of  absolute  alcohol.  The  soluble  sulphates  are  thus  preci¬ 
pitated  ;  and,  after  standing  and  filtration  to  remove  these,  the  filtrate 
is  neutralised  with  solution  of  potash,  the  alcohol  distilled  off,  the 
solution  evaporated  to  dryness.  The  residue,  when  taken  up  with 
water,  may  then  be  tested  with  nitrate  of  barium  after  acidification 
with  hydrochloric  acid.  One  part  of  the  precipitate  corresponds 
to  0’42  part  by  weight  of  sulphuric  acid. 

When  the  acid  is  mixed  with  milk,  decomposed  blood,  and  mucus, 
or  other  substances  which  render  it  thick  and  viscid,  it  may  be  readily 
separated  by  dialysis,  a  process  which  is  applicable  to  the  other  acid 
poisons,  such  as  nitric,  hydrochloric,  and  oxalic.  A  portion  of  the 
acid  viscid  liquid  should  be  placed  in  a  test  tube,  about  five  inches 
long  and  one  inch  in  diameter,  open  at  both  ends,  the  neck  being 
securely  covered  with  a  layer  of  thin  bladder  or  parchment  paper. 
The  tube  is  then  immersed,  mouth  downwards,  in  a  vessel  containing 
distilled  water.  After  some  hours  the  acid  will  pass  through  the  mem¬ 
brane,  and  may  be  detected  in  the  water.  This  process  may  be  em¬ 
ployed  as  a  trial  test  of  the  contents  of  the  stomach  when  they  have 
a  strongly  acid  reaction.  In  thus  testing  for  sulphuric  acid  it  must 
be  remembered  that  a  sulphate,  such  as  Epsom  salts,  may  be  present 
in  the  liquid,  and  an  innocent  acid  like  vinegar  or  lemon- juice  may 
give  the  acid  reaction.  To  remove  any  fallacy  on  this  ground,  a 
portion  of  the  liquid  tested  should  be  evaporated,  and  treated  with 
alcohol  as  already  described. 

It  is  an  important  fact  that  the  contents  of  a  stomach  in  a  case  of 
poisoning  by  sulphuric  acid  are  sometimes  entirely  free  from  any 
traces  of  this  poison,  even  when  it  has  been  swallowed  in  large  quantity. 
This  is  the  result  of  vomiting  and  treatment.  In  many  cases  of  poison¬ 
ing  by  sulphuric  acid,  therefore,  a  medical  witness  must  be  prepared  to 
find  that  chemical  analysis  will  furnish  only  negative  results.  This, 
however,  is  not  inconsistent  with  death  having  taken  place  from  the 
poison.  (Cp.  2  Casper,  E.  Tr.,  p.  77  and  p.  81.) 

If  the  stomach  should  be  perforated,  the  contents  will  be  found 
in  the  abdomen,  or  perhaps  in  the  lower  part  of  the  cavity  of  the  pelvis, 
ohey  may  then  be  collected,  boiled  with  distilled  water,  and  the 
Tslution  examined  for  the  acid  by  the  process  already  described.  If 
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the  contents  of  the  stomach  are  highly  putrefied,  the  sulphuric  acid 
may  be  found  combined  with  ammonia. 

On  Solid  Organic  Substances. — It  sometimes  happens  in  cases  of 
poisoning  by  sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing, 
such  as  cloth  or  linen,  and  here  a  medical  jurist  may  succeed  in  detecting 
it  when  every  other  source  of  chemical  evidence  fails.  Again,  sul¬ 
phuric  acid  is  often  used  for  the  purpose  of  seriously  injuring  a  party, 
as  by  throwing  it  on  the  person  (vide  Vol.  I.,  under  “  Vitriol  Throwing  ”). 
The  process  of  analysis  is  simple.  The  spot,  unless  it  has  been  washed, 
strongly  reddens  litmus  paper  pressed  upon  it.  The  stained  fabric 
should  be  digested  in  rectified  spirits  at  a  gentle  heat,  whereby  a 
brownish-coloured  liquid  may  be  obtained  on  filtration.  If  sulphuric 
acid  is  present,  the  liquid  will  have  an  acid  reaction,  and  produce  the 
usual  effects  with  the  barium  test  after  evaporation  and  dilution  with 
water.  Old  stains  are  known  by  the  complete  destruction  of  the 
organic  fibre,  fresh  stains  by  their  dampness.  The  acid  remains 
fixed  in  the  stuff.  Sulphuric  acid  has  been  thus  detected  in  clothing 
after  the  lapse  of  twenty-seven  years.  The  detection  of  spots  of  this  acid 
on  articles  of  dress  has  in  some  cases  served  to  supply  the  place  of 
direct  evidence  from  a  chemical  analysis  of  the  stomach  ;  and  in  other 
instances  it  has  aided  justice  in  fixing  on  an  accused  person  the  act 
of  administration. 

Cases. — The  importance  of  analysis  applied  to  articles  of  clothing  was  made 
evident  in  R.  v.  Brown  (Bury  St.  Edmunds  Lent  Ass.,  1864).  The  deceased, 
aged  three  years,  was  an  illegitimate  child  of  the  prisoner.  It  was  living  with 
the  prisoner’s  father  and  mother.  On  the  day  of  its  death  the  prisoner  came  to 
see  the  child,  and  was  with  it  alone  in  a  bedroom.  In  five  minutes  after  she  had 
left  the  room,  no  other  person  being  present,  the  child  was  heard  to  be  sick, 
and  it  was  found  to  be  suffering  from  the  effects  of  some  corrosive  acid.  The 
child  died  in  nine  or  ten  hours,  and  the  symptoms  during  life,  when  it  was  seen 
by  a  medical  man,  as  well  as  the  appearances  in  the  body  after  death,  were 
clearly  those  of  poisoning  by  oil  of  vitriol.  The  acid  was  detected  in  vomited 
matter  on  the  shirt  of  the  child,  and  on  the  dress  worn  by  the  mother  on  the  occa¬ 
sion  of  her  visit.  It  was  further  proved  that  a  bottle  of  vitriol,  kept  in  a  closet  of 
the  house  where  she  was  servant,  was  missing.  In  spite  of  these  strong  facts  in 
proof  of  administration,  the  jury,  under  the  charge  of  Cockburn,  C.J.,  acquitted 
the  prisoner.  It  was  somewhat  remarkable  that  the  child  did  not  scream  from 
pain  during  the  act  of  swallowing,  and  that  attention  should  not  have  been 
called  to  its  condition  until  after  the  lapse  of  five  minutes.  Still  the  facts 
appeared  to  point  to  the  prisoner  only  as  the  person  who  administered  the 
poison. 


SULPHATE  OF  INDIGO 

Source  and  Method  of  Occurrence. — The  compound  is  a  commercial 
product,  and  consists  essentially  of  a  solution  of  indigo  in  strong 
sulphuric  acid.  Several  cases  of  accidental  poisoning  by  it  have 
occurred.  > 

As  indigo  is  one  of  the  substances  now  directed  to  be  mixed  with 
arsenic  when  this  poison  is  sold  in  small  quantities,  the  detection  of 
this  colouring  principle  in  the  mouth  and  vomited  matters  will  not 
necessarily  show  that  it  has  been  taken  in  the  form  of  sulphate. 
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Toxicity  and  Fatal  Dose  ;  Duration  ;  Symptoms  ;  Treatment. — 

These  are  similar  to  those  which  have  been  already  described  for 
sulphuric  acid,  which  is  the  toxic  agent.  This  kind  of  poisoning 
may  be  suspected  when,  together  with  these  symptoms,  the  membrane 
of  the  mouth  has  a  blue  or  blue-black  colour.  The  vomited  matters, 
as  well  as  the  faeces,  are  at  first  of  a  deep  blue-black  tint,  afterwards 
green  ;  and  it  was  observed  in  two  instances  that  the  urine  voided  by 
the  patients  had  a  blue  tinge. 

Analysis. — The  solution  is  of  a  dark  blue  colour,  and  strongly 
acid.  Sulphuric  acid  is  detected  in  it  by  the  methods  above  described. 
The  blue  colour  is  discharged  by  chlorine,  or  when  a  portion  previously 
diluted  is  boiled  with  nitric  acid. 

POISONING  BY  NITRIC  ACID  (HN03) 

Source  and  Method  of  Occurrence. — Nitric  acid  is  popularly  known 
under  the  name  of  aquafortis,  or  red  spirit  of  nitre.  According  to 
Tartra,  it  seems  to  have  been  first  used  as  a  poison  about  the  middle 
of  the  fifteenth  century.  Although  it  is  perhaps  as  much  used  in  the 
arts  as  oil  of  vitriol,  cases  of  poisoning  by  it  are  not  very  common.  In 
the  year  1901  seven  deaths  from  this  acid  were  recorded  in  England 
and  Wales,  of  which  two  were  accident,  five  suicide. 

Toxicity  and  Fatal  Dose. — These  again  depend  more  upon  concentra¬ 
tion  than  on  actual  quantity.  The  smallest  quantity  of  this  acid  which 
we  find  reported  to  have  destroyed  life  is  about  two  drachms.  It  was 
in  the  case  of  a  boy,  aged  thirteen  ;  he  died  in  about  thirty-six  hours. 
But  less  than  this  quantity,  even  one  drachm,  would  doubtless  suffice 
to  kill  a  child,  and  under  certain  circumstances  an  adult,  for  the  fatal 
result  depends  on  the  extent  of  the  mischief  produced  by  this  corrosive 
poison  in  the  windpipe,  gullet,  and  stomach.  What  is  the  largest 
dose  of  concentrated  acid  from  the  effects  of  which  a  person  has 
recovered  it  is  difficult  to  say,  since  in  most  of  the  cases  of  recovery 
mentioned  by  authors  the  quantity  of  the  poison  taken  was  unknown. 
A  case  of  recovery  from  about  half  an  ounce  of  the  strong  acid  mixed 
with  the  diluted  acid  is  reported  (Lancet,  1870,  1,  p.  549).  The  patient 
was  a  man  set.  21.  He  had  the  usual  symptoms,  with  the  exception 
that  there  was  no  yellowing  of  the  teeth,  nor  corrosion  of  the  mouth. 
The  vomited  matters  were  bloody  and  of  a  dark  colour.  He  suffered 
from  stricture  of  the  gullet,  and  this  remained  when  he  left  the  hospital 
about  fifteen  weeks  after  his  admission.  In  Sir  Thomas  Stevenson’s 
case  (p.  394)  of  poisoning  by  three  ounces  of  nitric  acid,  death  resulted 
in  seventeen  hours.  The  stomach  was  perforated.  The  pharmaco¬ 
poeia!  dose  is  5  to  20  minims  of  the  dilute  acid,  17-44  per  cent,  by 
weight. 

Duration. — The  symptoms  of  acute  definite  poisoning  will  come 
on  practically  instantaneously  while  swallowing  the  fluid  if  it  be  at  all 
concentrated,  but  when  the  dilute  acid  is  taken  the  time  of  occurrence 
of  symptoms  will  depend  largely  on  the  condition  of  the  stomach  as 
regards  contents,  and  not  only  so,  but  the  severity  of  the  symptoms 
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too.  Sobernheim  relates  a  case  of  poisoning  by  nitric  acid  which 
proved  fatal  in  one  hour  and  three  quarters  {op.  cit.  402).  This  the 
editor  believes  to  be  the  most  rapidly  fatal  instance  on  record  in  an 
adult.  The  Usual  well-marked  effects  were  found  in  the  gullet,  stomach, 
and  small  intestines.  In  infants,  however,  life  may  be  destroyed 
by  this  poison  in  a  few  minutes  should  it  happen  to  affect  the  larynx. 
Death  commonly  takes  place  in  from  eighteen  to  twenty-four  hours, 
and  is  sometimes  preceded  by  a  kind  of  stupor,  from  which  the  patient 
is  easily  roused.  The  intellectual  faculties  commonly  remain  clear 
until  the  last.  In  one  instance  the  patient  was  insensible,  but  she 
ultimately  recovered.  It  may  of  course  take  place  in  months  or 
years  from  the  effects  of  the  ulcers  or  strictures  left  by  the  acid. 

Symptoms. — -When  nitric  acid  is  taken  in  a  concentrated  state, 
the  symptoms,  on  the  whole,  bear  a  close  resemblance  to  those  pro¬ 
duced  by  sulphuric  acid.  They  come  on  immediately ,  and  the  swallow¬ 
ing  of  the  acid  is  accompanied  by  intense  burning  pain  in  the  throat 
and  gullet  extending  downwards  to  the  stomach.  There  are  gaseous 
eructations  from  the  chemical  action  of  the  poison,  swelling  of  the 
abdomen,  violent  vomiting  of  liquid  or  solid  matters,  mixed  with 
altered  blood  of  a  dark  brown  colour,  and  shreds  of  yellowish-coloured 
mucus,  having  a  strongly  acid  reaction.  The  abdomen  is  generally 
exquisitely  tender,  but  in  one  well-marked  case  of  poisoning  by  the 
acid  the  pain  was  chiefly  confined  to  the  throat :  probably  the  poison 
had  not  reached  the  stomach.  The  mucous  membrane  of  the  mouth  is 
commonly  soft  and  white,  after  a  time  becoming  yellow,  or  even  brown  ; 
the  teeth  are  also  white,  and  the  enamel  is  partially  destroyed  by  the 
chemical  action  of  the  acid.  There  is  great  difficulty  in  speaking  and 
swallowing,  the  mouth  behig  filled  with  viscid  mucus ;  the  power  of 
swallowing  is,  indeed,  sometimes  entirely  lost.  On  opening  the  mouth 
the  tongue  may  be  found  swollen,  and  of  a  citron  colour  ;  the  tonsils 
are  also  swollen  and  enlarged.  The  difficulty  of  breathing  is  occasionally 
such  as  to  render  tracheotomy  necessary,  especially  in  young  persons. 
As  the  symptoms  progress  collapse  supervenes.  The  administration  of 
remedies,  even  the  swallowing  of  the  smallest  quantity  of  liquid, 
increases  the  severity  of  the  pain,  occasions  vomiting,  and  gives  rise 
to  a  feeling  of  laceration  or  corrosion.  There  is  obstinate  constipation. 
Death  may  be  occasioned  by  the  action  of  this  acid  on  the  larynx,  as 
in  the  case  of  sulphuric  acid.  Should  the  patient  survive  the  first 
effects  of  the  poison,  the  mucous  membrane  of  the  throat  and  gullet 
may  be  ejected,  either  in  regular  masses,  or  in  the  form  of  a  complete 
cylinder.  The  stomach  may  be  ulcerated  and  lead  ultimately  to  death. 

There  is  one  very  important  particular  in  which  nitric  and  hydro¬ 
chloric  acids  differ  from  sulphuric,  viz.,  in  their  volatility,  so  that  at 
the  ordinary  temperatures  of  the  air  they  give  off  fumes  which  will 
cause  serious  and  even  fatal  injury  to  the  mucous  membrane  of  the 
air-passages.  In  these  cases  the  symptoms  are  those  of  intense  suffo¬ 
cative  bronchitis  ( vide  Cases  below).  The  fumes  of  nitric  acid  vapour, 
which  are  generally  associated  with  nitric  acid,  are  of  a  very  deadly 
hind.  In  the  manufacture  of  gun-cotton  acid  vapours  are  evolved, 
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which,  if  respired,  although  they  may  produce  no  immediate  ill  effects, 
are  liable  to  cause  bronchitis  and  death. 

Treatment. — The  same  as  for  sulphuric  acid. 

Post-mortem  Appearances. — Supposing  death  to  have  taken  place 
rapidly  from  the  liquid  acid,  the  following  appearances  may  be  observed. 
The  skin  of  the  mouth  and  lips  will  present  various  shades  of  colour, 
from  an  orange-yellow  to  a  brown  ;  it  appears  like  the  skin  after  a 
blister  or  burn,  and  is  easily  detached  from  the  subjacent  parts. 
Yellow  spots  produced  by  the  spilling  of  the  acid  may  be  found  about 
the  hands  and  neck.  A  yellow  frothy  liquid  escapes  from  the  nose 
and  mouth  ;  and  the  abdomen  is  often  much  distended.  The  mem¬ 
brane  lining  the  mouth  is  sometimes  white,  at  others  of  a  citron  colour  ; 
the  teeth  are  white,  but  present  a  yellowish  colour  about  the  coronse. 
The  pharynx  and  larynx  are  much  inflamed ;  and  the  latter  is  some¬ 
times  oedematous.  The  lining  membrane  of  the  gullet  is  softened, 
and  of  a  yellow  or  brown  colour,  easily  detached,  often  in  long  folds. 
The  windpipe  is  more  vascular  than  usual,  and  the  lungs  are  congested. 
The  most  strongly  marked  changes  are,  however,  seen  in  the  stomach. 
When  not  perforated,  this  organ  may  be  found  distended  with  gas, 
its  mucous  membrane  inflamed,  and  covered  by  patches  of  a  yellow, 
brown,  or  green  colour,  or  it  may  be  even  black.  This  green  colour 
is  due  to  the  action  of  the  acid  on  the  colouring  matter  of  the  bile  ; 
but  it  must  be  remembered  that  a  morbid  state  of  the  bile  itself  may 
give  a  similar  appearance  to  the  mucous  membrane  in  many  cases  of 
death  from  natural  disease.  Its-  coats  may  be  so  much  softened,  as 
to  break  down  under  the  slightest  pressure,  and  there  may  be  com¬ 
mencing  peritonitis,  although  no  perforation  has  taken  place.  In  the 
duodenum  similar  changes  are  found ;  but  in  some  cases  the  small 
intestines  have  presented  no  other  appearance  than  that  of  slight 
redness.  It  might  be  supposed  that  the  stomach  would  be  in  general 
perforated  by  this  corrosive  liquid ;  but  perforation  has  not  often 
been  observed.  The  question  of  perforation  is  entirely  one  of  quantity 
and  strength  (concentration)  of  the  acid,  points  obviously  influenced 
by  food  in  the  stomach.  In  1871  a  man  died  in  Guy’s  Hospital 
seventeen  hours  after  swallowing  three  fluid  ounces  of  commercial 
nitric  acid.  On  examination  the  stomach  was  found  much  disorganised. 
There  was  a  small  aperture  on  the  anterior  surface,  half  an  inch  from 
the  lower  border  and  one  inch  to  the  left  of  a  vertical  line  drawn 
from  the  entrance  of  the  gullet.  Around  the  opening  the  peritoneum 
was  ecchymosed,  but  no  lymph  was  exuded ;  and  it  is  probable  that 
the  rupture  had  taken  place  about  the  time  of  death.  The  duodenum 
showed  signs  of  sloughing  on  the  valvulsc  conniventes  ;  whilst  the 
jejunum  and  ileum  were  natural  in  appearance  (Guy’s  Hosp.  Rep., 
1872,  p.  223).  In  those  cases  in  which  death  takes  place  at  a  remote 
period  ulcers  and  cicatrices  will  be  found,  only  to  be  distinguished  from 
idiopathic  ones  by  their  irregularity  of  shape  and  distribution,  unless 
there  is  a  history  of  previous  poisoning.  (Hoffmann,  Atlas,  plate  37). 

Analysis. — In  the  simple  state.  This  acid  may  be  met  with  either 
concentrated  or  dilute.  The  concentrated  acid  varies  in  colour  from  a 
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deep  orange  red  to  a  light  straw  yellow.  It  may  be  recognised,  1 .  By 
evolving  acid  fumes  when  exposed  to  the  air  or  when  heated.  2.  By 
its  staining  nitrogenous  organic  matter,  such  as  wool,  yellow  or  brown, 
the  colour  being  heightened  and  turned  to  an  orange-red  tint  by  con¬ 
tact  with  caustic  alkahes.  3.  When  mixed  with  a  few  copper  cuttings, 
it  is  rapidly  decomposed,  deep  red  acid  vapours  are  given  off,  and  a 
bluish-green  solution  of  nitrate  of  copper  is  formed.  Tin  or  mercury 
may  be  substituted  for  copper  in  this  experiment.  4.  On  the  addition 
of  gold-leaf  and  a  few  drops  of  hydrochloric  acid,  and  warming  the 
mixture,  if  nitric  acid  is  present  the  gold  is  dissolved.  Common 
aquafortis  (nitric  acid)  sometimes  contains  as  impurity,  a  sufficiency 
of  hydrochloric  acid  to  dissolve  gold-leaf.  In  the  dilute  state.  This 
acid  is  not  precipitated,  like  sulphuric,  by  any  common  reagent, 
since  all  its  basic  combinations  are  soluble  in  water.  1.  The  liquid 
has  a  highly  acid  reaction,  and  on  boiling  it  with  some  copper  turnings, 
red  nitrous  fumes  are  given  off,  unless  the  proportion  of  water  is  very 
great.  At  the  same  time  the  liquid  acquires  a  blue  colour.  2.  A 
streak  made  on  white  paper  with  the  diluted  acid  does  not  carbonise 
the  paper  when  heated  ;  but  a  faint  yellow  stain  is  left.  3.  The  liquid 
is  not  precipitated  by  salts  of  barium  or  of  silver.  The  two  last 
experiments  give  merely  negative  results  :  they  serve  to  show  that 
sulphuric  and  hydrochloric  acids  are  absent. 

In  order  to  detect  nitric  acid,  the  liquid  should  be  first  tested  for  the 
presence  of  a  free  mineral  acid  in  the  way  described  for  sulphuric  acid  ; 
then  carefully  neutralised  by  a  solution  of  potash,  and  evaporated 
slowly  to  obtain  crystals.  If  the  liquid  contain  nitric  acid,  these 
crystals  will  possess  the  following  characters  : — 1 .  They  appear  in 
the  form  of  lengthened  fluted  prisms,  which  neither  effloresce  nor 
deliquesce  on  exposure.  One  drop  of  the  solution,  evaporated  spon¬ 
taneously  on  glass,  will  suffice  to  yield  distinct  and  well-formed 
prismatic  crystals.  This  character  distinguishes  nitrate  of  potassium 
from  a  large  number  of  salts.  2.  When  moistened  with  strong  sul¬ 
phuric  acid,  the  powdered  crystals  slowly  evolve  a  colourless  acid 
vapour.  By  this  test  the  nitrate  is  known  from  every  other  deflagrating 
salt.  3.  A  portion  of  the  powdered  crystals  should  be  placed  in  a  small 
tube  and  mixed  with  their  bulk  of  fine  copper  filings.  The  mass  is 
then  to  be  moistened  with  water,  and  a  few  drops  of  strong  sulphuric 
acid  added.  Either  with  or  without  the  application  of  a  gentle  heat, 
orange-red  nitrous  fumes  are  evolved,  recognisable  by  their  colour, 
odour,  and  reaction,  and  by  their  setting  free  iodine  on  starch-paper 
moistened  with  a  solution  of  iodide  of  potassium.  A  small  crystal 
of  green  ferrous  sulphate  may  be  substituted  for  the  copper.  This 
acquires  a  pink  or  black  colour,  and  on  warming  the  mixture  orange- 
red  fumes  escape.  The  suspected  nitrate  should  be  free  from  any 
alkaline  chloride,  and  only  a  small  reduction  tube  should  be  used  when 
the  quantity  of  the  nitrate  is  small.  If  the  nitrate  is  mixed  with  chloride, 
the  following  process  will  be  found  preferable.  4.  Add  to  the  powdered 
crystals  a  small  portion  of  gold-leaf  and  strong  hydrochloric  acid ; 
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then  boil  for  a  few  minutes.  The  gold  will  either  partially  or  entirely 
disappear  if  nitric  acid  or  a  nitrate  is  present.  Its  partial  solutioi 
will  be  indicated  by  a  dark  brown  or  purple  colour  on  the  additioi 
of  stannous  chloride  to  the  liquid  after  boiling. 

In  liquids  containing  organic  matter. — Nitric  acid  may  be  admin 
istered  in  such  liquids  as  tea,  vinegar,  or  beer.  In  this  case,  besides 
the  acid  reaction,  there  will  be  a  peculiar  smell  produced  by  the  strong 
acid,  when  mixed  with  substances  of  an  organic  nature.  The  appliea 
tion  of  the  usual  tests  may  be  here  counteracted  :  thus,  unless  th( 
quantity  of  nitric  acid  in  the  liquid  is  rather  large,  the  orange-rec 
nitrous  fumes  are  not  evolved  on  boiling  it  with  copper  cuttings.  Th( 
action  on  gold-leaf  will  enable  the  chemist  to  detect  nitric  acid  ir 
coffee,  tea,  and  similar  organic  liquids,  even  when  the  proportion  oj 
acid  is  small.  Boil  a  fragment  of  gold-leaf  in  pure  hydrochloric  acid: 
and  add  while  boiling  a  few  drops  of  the  suspected  organic  liquid  tc 
the  mixture.  If  the  acid  is  present  the  gold  will  be  dissolved.  When 
the  acid  liquid  is  thick  and  turbid,  a  portion  of  it  may  be  placed  in  a 
tube  and  submitted  to  the  process  of  dialysis.  Vomited  matters,  as 
well  as  the  contents  and  coats  of  the  stomach  (cut  up),  should  be 
boiled  in  water,  and  filtered.  If  not  cleared  by  filtration,  they  may  be 
submitted  to  dialysis,  and  the  acid  water  obtained  neutralised  by 
potash,  and  concentrated.  If  by  filtration  we  succeed  in  procuring  a 
clear  acid  liquid,  the  colour  is  of  no  importance.  The  liquid  should  be 
carefully  neutralised  with  a  solution  of  pure  potash,  and  concentrated 
by  evaporation.  Drops  of  this  may  be  placed  on  a  slide,  and  the 
crystals  microscopically  examined  and  compared  with  those  of  nitre. 
Paper  dipped  into  the  concentrated  neutralised  liquid,  and  dried,  burns 
with  deflagration  like  touch-paper. 

The  crystals  obtained  by  evoporating  the  neutralised  liquid  are 
generally  coloured  with  organic  matter,  but  they  fuse  into  a  white 
mass  when  heated  in  a  platinum  capsule.  The  pure  nitre  thus  ob¬ 
tained  may  be  tested  as  above  described.  The  organic  matter  in  the 
crystals  does  not  interfere  with  the  results  of  the  copper  and  gold 
tests. 

When  either  the  nitric  acid,  or  the  nitrate  into  which  it  has 
been  converted,  is  mixed  with  common  salt,  the  copper  test  cannot 
be  employed.  The  gold  test  will  in  such  a  case  furnish  the  best 
evidence.  Hydrochloric  acid  with  a  small  portion  of  gold-leaf  may  be 
added  to  the  dried  residue,  and  the  mixture  boiled.  If  nitric  acid  or 
a  nitrate  is  present,  even  in  minute  proportion,  some  portion  of  the 
gold  will  be  dissolved,  a  fact  demonstrable  by  the  addition  of  stannous 
chloride. 

Nitric  acid  may  be  detected  in  stains  on  clothing ,  if  recent,  by 
simply  boiling  the  stained  cloth  in  water.  An  acid  liquid  will  be 
obtained,  unless  the  stains  are  of  old  date  or  the  stuff  has  been  washed. 
This  liquid,  when  concentrated,  may  be  dealt  with  in  the  manner 
already  described.  The  stains  from  this  acid  on  black  and  blue  cloth 
are  of  yellow  or  brownish-yellow  colour.  When  long  exposed  they 
become  dry,  but  the  cloth  is  easily  torn.  A  simple  method  of 
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detecting  the  acid  is  to  boil  at  once  a  piece  of  the  stained  cloth  with  a 
fragment  of  gold-leaf  and  hydrochloric  acid.  If  nitric  acid  or  a  nitrate 
is  present  in  the  stain,  a  portion  of  the  gold  will  be  dissolved. 

The  three  following  tests  for  the  presence  of  a  nitrate  are  so  very  delicate 
that  they  should  be  added,  but  it  must  be  remembered  that  harmless  nitrates 
are  very  possibly  present  in  the  suspected  material,  hence  they  are  merely  to 
be  used  as  corroborative  tests,  and  too  much  must  not  be  made  of  positive 
results  from  them. 

1.  If  to  a  nitrate  a  few  drops  of  strong  sulphuric  acid  are  added  and  then  a 
crystal  of  Brucine  stirred  into  the  mixture,  a  bright  red  colour  is  produced. 
This  test  is  so  delicate  that  even  a  considerable  amount  of  foreign  colouring 
material  does  not  obscure  it,  though,  of  course,  the  less  colour  from  other 
sources  the  better  the  blood-red  colour  of  the  Brucine  reaction  is  seen. 

2.  If  to  a  test  tube  containing  a  colourless  solution  of  a  nitrate  a  few  crystals 
of  ferrous  sulphate  be  added  and  the  test  tube  shaken  for  a  moment  or  two  and 
then  some  strong  sulphuric  acid  be  added  in  such  a  manner  that  the  sulphuric 
acid  fills  the  bottom  of  the  test  tube,  then  at  the  junction  of  the  sulphuric  acid 
and  the  liquid  to  be  tested  a  dark-brown,  almost  black,  ring  will  develop  ; 
moreover,  around  those  crystals  of  the  ferrous  sulphate  which  have  not  completely 
dissolved  a  similar  brown  or  black  ring  will  develop.  This  test,  though  very 
delicate  in  colourless  solutions,  is  useless  in  coloured  ones. 

3.  Diphenylamin  test. — Diphenylamin  fc6H5N<^^jj  freshly  dissolved 

in  concentrated  sulphuric  acid  (’1  grm.  in  10  c.c.)  gives  with  nitric  acid  or  its  salts 
a  blue  zone  where  the  fluids  mix.  This  is  a  very  sensitive  test,  *5  mgr.  of  HN03 
in  1  litre  of  blood  giving  a  definite  reaction.  . 

Cases.- — In  1854,  Mr.  Haywood,  a  chemist  of  Sheffield,  lost  his  life  under  the 
following  circumstances  : — He  was  pouring  a  mixture  of  nitric  and  sulphuric 
acids  from  a  carboy  containing  about  sixty  pounds,  when  by  some  accident  the 
vessel  was  broken.  For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  acids, 
but  it  does  not  appear  that  any  of  the  liquid  fell  over  him.  Three  hours  after 
the  accident,  he  was  sitting  up  and  appeared  to  be  in  moderately  good  health. 
He  was  then  seen  by  a  medical  man,  and  complained  merely  of  some  cuts  about 
his  hands.  He  coughed  violently.  In  three  hours  more  there  was  difficulty  of 
breathing,  with  increase  of  the  cough.  There  was  a  sense  of  tightness  at  the  lower 
part  of  the  throat,  and  the  pulse  was  hard.  At  times  he  said  he  could  scarcely 
breathe.  He  died  eleven  hours  after  the  accident.  On  inspection,  there  was 
congestion  of  the  windpipe  and  bronchial  tubes,  with  effusion  of  blood  in  the 
latter.  The  heart  was  flaccid,  and  contained  but  little  blood  ;  and  the  lining 
membrane  of  the  heart  and  aorta  was  inflamed.  The  blood  had  a  slightly  acid 
reaction. 

A  similar  accident  occurred  to  Mr.  Stewart  and  one  of  the  janitors  of  an 
educational  institution  in  Edinburgh,  in  1863.  A  jar  of  nitric  acid,  which  he  was 
carrying,  fell  on  the  floor  and  was  broken.  He  and  the  janitor,  instead  of  with¬ 
drawing  from  the  spot,  wiped  the  floor,  and  attempted  to  save  some  of  the 
acid.  They  thus  inhaled  the  fumes  which  were  immediately  diffused.  Stewart 
returned  home  unconscious  of  the  mischief  which  had  been  done.  After  an 
hour  or  two,  difficulty  of  breathing  came  on,  and  in  spite  of  every  effort  to  save 
his  life,  he  died  in  ten  hours  after  the  accident.  The  janitor  suffered  from  similar 
symptoms,  and  died  the  day  following  ( Chem .  News,  1863,  p.  132). 

On  one  occasion  in  preparing  gun-cotton,  the  author  accidently  inhaled 
the  vapour  and  suffered  from  severe  constriction  of  the  throat,  tightness  in  the 
chest,  and  cough  for  more  than  a  week.  The  fumes  from  batteries  worked  with 
nitric  acid  are  often  productive  of  serious  results,  and  Sir  Thos.  Stevenson 
has  met  with  serious  cases  resulting  from  their  inhalation. 

In  1888  a  man  was  convicted  of  the  murder  of  a  woman  by  pouring  nitric  acid 
down  her  throat  whilst  in  bed  (R.  v.  Lipski,  C.  C.  C.,  July,  1888).  In  reality  a 
mixture  of  sulphuric  and  nitric  acids,  containing  more  sulphuric  than  nitric, 
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was  employed.  Such  a  mixture  does  not  char  cellulose  (wood  and  cotton)  lik< 
sulphuric  acid,  but  converts  it  into  nitro -cellulose,  which  substance  was  founc 
by  Sir  Thos.  Stevenson  in  the  stains  on  the  deceased  woman’s  linen,  and  alsc 
in  wood  cut  from  the  floor  of  the  room  in  which  the  murder  was  committed 

The  following  cases  and  remarks  are  taken  from  the  Lancet,  2 
1897,  p.  226  :  — 

On  May  17th  a  serious  fire,  caused  by  the  bursting  of  a  carboy  filled  witl 
nitric  acid,  broke  out  on  the  premises  of  a  well-known  chemical  factory  of  Baye: 
and  Co.  in  Elberfeld.  The  conflagration  very  soon  involved  the  whole  building 
where  the  stock  of  this  chemical  was  kept,  and  a  high  wind  drove  the  smoke  anc 
fumes  towards  the  firemen,  who  were  immediately  seized  with  a  violent  cough 
dyspnoea,  nausea,  and  headache,  rendering  it  necessary  for  them  to  be  relievec 
every  few  minutes.  Strange  to  say,  the  men  who  were  thus  attacked  soon  fell 
quite  well  again,  so  that  they  were  able  to  continue  on  duty  and  to  walk  hom( 
when  the  fire  was  over,  but  after  several  hours  thirteen  of  them  developec 
symptoms  of  poisoning,  the  consequence  being  that  eleven  were  taken  to  th( 
hospital,  whilst  two  died  before  they  could  be  admitted.  Dr.  Kunne,  chie: 
physician  to  the  hosptial,  has  described  the  cases  in  the  last  number  of  the 
Deutsche  Medicinische  Wochenschrift.  The  symptoms  differed  much  in  thei] 
intensity,  but  all  the  patients  suffered  from  dyspnoea,  vomiting,  cyanosis  of  the 
skin,  sopor,  and  clonic  convulsions.  The  heart’s  action  was  at  first  accelerated 
but  within  a  few  hours  became  very  slow,  making  only  from  forty-five  to  fifty 
four  beats  per  minute  ;  sometimes  the  pulse  was  irregular.  All  the  patients 
even  those  who  did  not  cough  very  much,  complained  of  oppression  in  the  chesl 
and  great  pain  near  the  sternum.  This  was  followed  by  severe  bronchitis 
the  expectoration  being  sometimes  of  a  yellow  colour  and  sometimes  tingec 
with  blood.  Some  of  the  patients  had  a  difficulty  in  swallowing,  due  to  in 
flammation  of  the  fauces.  Of  course  they  were  unable  to  sleep,  but  only  e 
few  became  feverish.  Albumen  was  found  in  the  urine  of  three  of  them  foi 
periods  varying  from  three  to  eight  days.  Seven  of  the  men  recovered  completely 
within  ten  days,  but  the  remaining  four  were  very  weak  and  off  duty  for  abouf 
a  fortnight  longer.  It  appears  from  these  cases  that  nitric  acid  has  a  very 
injurious  influence  on  the  human  body,  and  that  the  opinions  to  the  contrary 
effect  formerly  held  by  some  medical  men  were  erroneous ;  the  nature  of  the 
chemical  substance  which  is  formed  when  it  is  introduced  into  the  blood  is 
not  yet  known,  but  it  obviously  affects  the  vasomotor  and  respiratory  organs, 
the  kidneys,  and  the  nervous  system.  Medical  treatment  is  restricted  to  the 
alleviation  of  symptoms.  Fires  in  chemical  works  are  often  extremely  dangerous 
to  firemen.  An  occurrence  similar  to  that  at  the  Elberfeld  factory  happened 
recently  in  Schering’s  chemical  works  in  Berlin,  when  no  less  than  three  officers 
and  sixty  men  of  the  fire  brigade  showed  symptoms  of  poisoning,  and  were 
rendered  unfit  for  duty  ;  their  cases,  however,  have  not  yet  been  described 
in  the  medical  journals. 

The  two  following  also  show  the  danger  of  the  fumes  from  nityic 
acid  :  — 

An  inquiry  was  held  at  Aston  on  May  5th  relative  to  the  death  of  a  man 
described  as  an  annealer  and  dipper.  His  duty  appears  to  have  been  that  of 
dipping  copper  cups  in  dilute  nitric  acid  after  they  had  been  annealed  and  pickled. 
The  medical  evidence  pointed  to  acute  congestion  of  the  lungs,  a  condition 
consistent  with  the  statement  that  the  deceased  had  inhaled  acid  fumes.  The 
jury  returned  a  verdict  in  accordance  with  this  and  added  that  they  did  not 
attach  any  blame  to  any  one,  but  recommended  the  company  to  supply  chemi¬ 
cally  charged  respirators  for  the  men  employed  in  work  similar  to  that  which 
the  deceased  did  and  to  have  printed  notices  exhibited  to  that  effect.  The  pro¬ 
duct  of  the  action  of  dilute  nitric  acid  on  copper  is,  of  course,  nitric  oxide, 
which,  however,  in  contact  with  air  forms  nitric  peroxide.  This  dark  red  fume 
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meeting  the  moisture  of  the  respiratory  passages  would  split  up  into  nitrous 
and  nitric  acids,  which  are  distinctly  injurious  to  the  lung  tissue  ( Lancet ,  1, 
1898,  p.  1341). 

On  September  19th  a  man,  32  years  of  age,  employed  by  Messrs.  Curtis  and 
Harvey  in  the  manufacture  of  nitro -glycerine,  was  admitted  into  St.  Bartholo¬ 
mew’s  Hospital,  Rochester,  and  died  an  hour  later.  He  was  too  distressed  to 
give  any  account  of  what  had  caused  his  illness.  On  admission  he  was  cyanosed, 
with  laboured  and  shallow  breathing.  His  pulse  rate  was  120,  his  respirations 
were  42,  and  his  temperature  was  98°  F.  He  was  put  to  bed  surrounded  with 
hot-water  bottles,  strychnine  was  given  hypodermically,  and  oxygen  was  ad¬ 
ministered.  On  two  occasions  he  coughed  up  a  small  amount  of  frothy  blood¬ 
stained  fluid.  His  heart  continued  to  beat  for  a  short  while  after  respiration 
ceased.  At  the  necropsy  the  pleural  cavities  were  found  to  contain  a  good  deal 
of  fluid  ;  the  lungs  were  very  congested  and  full  of  frothy  fluid  ;  the  blood  was 
very  dark  in  colour  and  had  not  coagulated.  Nitro -glycerine  is  made  by  treating 
glycerine  with  sulphuric  and  nitric  acids.  The  waste  acid  left  at  the  end  of 
the  process  is  said  to  contain  70  per  cent,  of  H2S04,  10  per  cent,  of  HNOs,  and 
20  per  cent,  of  water.  When  all  nitro -glycerine  had  been  skimmed  off  the  acid 
liquid  was  made  to  flow  along  an  open  drain  through  which  water  had  been 
running.  The  man  neglected  to  shut  off  the  water  beforehand,  and  when  the 
acid  liquid  came  in  contact  with  the  water  it  boiled  over.  He,  to  conceal  his 
omission,  wiped  up  the  mess  and  inhaled  fumes  of  nitric  oxide  and  nitric  peroxide, 
into  which  the  nitric  acid  is  said  to  be  broken  up  by  the  heat.  This,  it  was  stated, 
happened  at  8  a.m.,  and  the  man  continued  at  work  until  12  noon,  when  illness 
compelled  him  to  stop.  We  are  indebted  to  Dr.  Daniel  Cowin  for  the  history 
of  the  case  {Lancet,  2,  1902,  p.  1163). 

POISONING  BY  HYDROCHLORIC  ACID  (HC1) 

Source  and  Method  of  Occurrence. — Popularly  known  as  spirits 
of  salt,  hydrochloric  acid  is  an  important  commercial  commodity.  It 
is  commonly  taken  by  accident,  but  suicides  use  it  also.  It  was 
the  cause  of  12  fatal  accidents  in  1901,  of  no  fewer  than  50  suicides, 
but  not  once  did  it  give  rise  to  a  charge  of  murder  or  manslaughter. 

Toxicity  and  Fatal  Dose. — Remarks  similar  to  those  made  on  nitric 
acid  may  be  used  of  hydrochloric.  The  smallest  quantity  of  hydro¬ 
chloric  acid  which  has  as  yet  been  known  to  prove  fatal  was  a  teaspoon- 
ful  in  a  girl  fifteen  years  of  age.  For  other  cases  in  which  an  ounce 
was  taken  and  the  persons  recovered,  see  Lancet ,  1850,  2,  p.  113, 
and  the  Med.  Gaz.,  December  28th,  1849.  Otto  reported  a  fatal 
case  in  a  child  (Horn’s  Vierteljahrsschr .,  1865,  Bd.  1,  p.  361).  The 
pharmacopoeial  dose  is  five  to  twenty  minims  of  the  dilute  acid, 
strength  10’58  per  cent,  by  weight. 

Duration — Symptoms — Treatment. — These  are  similar  to  those 
of  nitric  acid,  including  the  warning  as  to  volatility. 

Post-mortem  Appearances. — These  again  resemble  those  of  nitric 
acid,  with  this  important  (for  exact  diagnosis)  exception,  that  hydro¬ 
chloric  never  stains  tissues  yellow  ;  they  may  be  whitened,  or,  if  the 
acid  is  in  concentrated  state,  blackened.  According  to  experience,  too, 
it  has  less  tendency  than  the  other  two  strong  mineral  acids  to  perforate 
the  stomach.  (For  a  case  showing  pyloric  stenosis  of  extreme  degree, 
vide  Lond.  Hospl.  P.M.  Records  for  July  18th,  1904.) 

Analysis. — In  a  concentrated  state,  hydrochloric  acid  evolves 
copious  fumes.  The  pure  acid  is  nearly  colourless  ;  the  commercial 
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acid  is  of  lemon-yellow  colour,  and  frequently  contains  iron,  arsenic, 
common  salt,  and  other  impurities.  It  reddens  litmus  paper  strongly, 
and  gives  the  general  reactions  of  a  mineral  acid.  When  boiled  with 
a  small  quantity  of  black  oxide  of  manganese,  chlorine  is  evolved. 
It  does  not  dissolve  gold-leaf  until  a  few  drops  of  nitric  acid  have  been 
added  to  it,  and  the  mixture  is  heated.  In  the  diluted  state,  these 
properties  are  lost.  It  gives  a  dense  white  precipitate  when  a  solution 
of  nitrate  of  silver  is  added  to  it.  This  precipitate  is  insoluble  in 
nitric  acid,  but  soluble  in  ammonia  ;  it  acquires  a  purple  and  black 
colour  if  exposed  to  light,  and  when  heated  it  melts  without  decom¬ 
position,  forming  a  yellowish-coloured  substance  on  cooling.  If  the 
acid  is  contained  in  organic  liquids  in  moderate  quantity,  it  admits  of 
separation  by  distillation  to  dryness.  In  this  case  any  fixed  chlorides 
present  are  left  in  the  retort.  It  may  also  be  procured  by  dialysis  in  a 
state  fit  for  testing.  (Hoffmann’s  Atlas,  plate  35.) 

Hydrochloric  acid,  in  small  quantity,  as  well  as  alkaline  chlorides, 
are  natural  constituents  of  the  fluids  of  the  stomach  and  bowels.  The 
presence  of  local  chemical  changes  in  the  throat  and  stomach  would 
show  whether  the  acid  had  been  taken  as  a  poison.  If  the  acid  is 
found  only  in  minute  quantity,  no  inference  of  poisoning  can  be  drawn 
unless  there  are  distinct  marks  of  its  chemical  action  upon  the  throat 
and  stomach.  It  darkens  the  blood  like  sulphuric  acid,  although  it  has 
not  the  same  degree  of  carbonising  action  on  organic  matter.  The 
stains  produced  by  this  acid  on  black  cloth  are  generally  of  a  slight 
reddish  colour.  As  the  acid  is  volatile,  it  may  possibly  disappear  from 
the  stuff.  If  recent,  the  acid  may  be  separated  by  boiling  the  stuff  in 
water  and  applying  the  silver  test,  or  by  boiling  a  portion  of  the  stained 
cloth  with  gold-leaf  and  nitric  acid.  An  unstained  portion  of  cloth 
should  be  similarly  tested  for  the  sake  of  comparison,  as  neutral 
chlorides  give  a  similar  precipitate  with  nitrate  of  silver. 

Case. — A  trial  took  place  at  the  Taunton  Winter  Assizes,  1866  ( R .  v.  Somers), 
in  which  a  girl  of  twelve  years  of  age  was  charged  with  administering  this  acid 
to  her  mistress  in  beer,  with  intent  to  murder  her.  Some  of  the  acid  had  been 
purchased  for  domestic  use,  and  the  prisoner  had  been  cautioned  not  to  touch 
it  as  it  was  poisonous.  On  tasting  the  beer  prosecutrix  perceived  an  unpleasant 
taste,  and  had  a  burning  sensation  in  her  throat.  On  analysis,  the  beer  was 
foimd  to  contain  hydrochloric  acid.  Life  was  not  endangered,  and  no  grievous 
bodily  harm  was  done.  The  prisoner  was  convicted  of  the  misdemeanour 
of  administering  poison  with  intent  to  injure,  aggrieve,  and  annoy. 
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POISONING  BY  HYDROFLUORIC  ACID  (HF) 

Source  and  Method  of  Occurrence. — The  acid  is  manufactured 
for  the  purpose  of  etching  on  glass.  The  only  case  on  record  since 
1893  is  the  one  reported  below,  due  to  misadventure. 

Toxicity  and  Fatal  Dose. — The  acid  is  certainly  a  violent 
poison,  both  in  itself  and  also  because  the  commercial  acid  contains 
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sulphuric  acid.  The  manufacturer  of  the  acid  which  caused  the  death 
below  wrote  thus  to  Sir  Thos.  Stevenson  :  “  Hydrofluoric  acid  as 
usually  supplied  to  glass  engravers  contains  about  40  per  cent,  of 
HF.  ;  the  sp.  gr.  varies  according  to  the  amount  of  sulphuric  acid 
present,  which  comes  over  unavoidably  in  making  the  commercial 
acid.” 

The  dose  in  the  case  was  uncertain,  “a  tablespoonful”  or  “a  half¬ 
quartern  ”  being  the  estimates  of  witnesses. 

Duration. — In  the  case  recorded,  death  took  place  within  two 

hours,  the  symptoms  appearing  very  soon  after  the  swallowing  of  the 
dose. 

Symptoms.— Vomiting  and  collapse  seem  to  have  been  the  chief 
features  in  the  case. 

Treatment. — Milk  and  other  demulcent  drinks  seem  to  be  all  that 
can  be  done  beyond  general  measures  to  counteract  shock. 

Post-mortem  Appearances.— Blood— Very  tarry,  but  without 
clots  ;  lips — Very  charred  ;  tongue — Sides  denuded  of  papillae,  dorsum 
brownish,  but  not  much  burnt,  back  part  of  the  epiglottis  and  fauces  a 
deep  brown  colour,  congested  and  ecchymosed ;  pharynx — Purplish 
slate  colour,  ecchymosed  and  congested,  tissues  round  the  rima 
glottidis  were  reddened  and  ecchymosed;  oesophagus — Much  con¬ 
gested,  the  whole  of  a  slate  colour,  with  deep,  red  patches;  stomach 
— Cardiac,  portion  markedly  ecchymosed,  slight  ecchymosis  towards 
the  pyloric  orifice.  No  perforation  and  no  denudation  of  mucous 
membrane  of  stomach;  intestines — Nothing  abnormal  could  be 
detected;  lungs— Both  very  much  congested  and  almost  black  in 
colour.  * 

The  jury  found  that  death  arose  by  misadventure. 

Analysis. — That  of  the  usual  inorganic  tests  for  HF. 

Case.— The  case  is  recorded  in  the  B.M.J. ,  October  21st,  1899,  as  follows 
An  inquest  was  recently  held  at  Wimbledon  with  reference  to  the  death  of  a 
man,  named  Joseph  Wilson  Hollyer,  aged  fifty-one  years.  As  a  sign  writer  and 
glass  embosser,  he  had  completed  some  work  and  retired  to  a  public -house 
for  some  refreshment,  having  with  him  his  tools  and  indiarubber  bottle  of 
hydrofluoric  acid,  used  in  his  employment.  The  witnesses  on  this  occasion 
described  him  as  being  quite  sober,  but  “fooling  about,”  the  barmaid,  with 
whom  he  was  joking,  stating  that  he  first  told  her  that  he  had  some  scent, 
and  then  that  he  had  some  glycerine  in  the  bottle,  and  would  give  her  some 
for  her  hands  if  she  would  give  him  a  glass.  After  a  time  he  seems  to  have 
poured  out  a  tablespoonful  or  “  a  half- quartern  ”  of  the  acid  into  a  glass  and 
diluted  it  with  water.  Thereupon  he  held  it  up,  remarking  to  the  barmaid, 
This  is  as  harmless  as  the  liquor  you  sell,”  and  put  it  to  his  lips,  but  did  not 
drink  it  until  he  had  added  more  water.  Shortly  after  he  was  seen  to  be  looking 
very  white  and  clammy,  and  assistance  was  obtained.  He  was  able  to  speak, 
and  said  that  he  had  taken  it  before,  but  now  had  taken  too  strong  a  dose, 
and  asked  for  milk  to  kill  the  acid.  This  was  given  him,  but  without  effect,  and 
after  some  vomiting,  he  was  removed  to  the  Cottage  Hospital,  where  he  died 
about  an  hour  afterwards,  previously  stating  that  he  had  taken  it  “  for  foolery.” 

His  wife,  in  evidence,  stated  that  she  had  heard  her  husband  say  that  one 
drop  of  the  acid  was  good  when  taken  medicinally,  but  he  knew  it  was  a  deadly 
poison  ;  he  had  never  threatened  suicide. 

Medical  evidence  showed  that  death  was  due  to  shock  and  collapse  caused 
by  the  acid.  Verdict,  death  by  misadventure. 

M.J. — VOL.  II. 
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On  this  case  Sir  Thos.  Stevenson  wrote  to  the  2,  1899, 

p.  1376  :  — 

“  Poisoning  by  this  acid  is  rare.  So  far  as  I  can  ascertain,  there  have  hitherto 
been  only  three  cases  of  death  from  its  use.  One  of  these  is  recorded  by  Dr. 
King.  Half  a  fluid  ounce  was  swallowed,  and  death  ensued  in  thirty-five  minutes, 
apparently  from  the  closing  of  the  glottis  by  shreds  of  mucous  membrane. 
Some  years  ago  a  suicidal  death  was  registered  as  having  occurred  from  the 
taking  of  the  acid  ;  but  I  have  been  unable  to  gain  any  particulars  of  the  case. 
The  third  case  is  the  one  recorded  in  the  B.M.J.  of  October  21st.  I  have 
examined  the  acid  used  in  this  case,  and  find  it  to  be  a  weak  acid,  containing 
9*2  per  cent,  only  of  HF.  The  commercial  acid  as  sent  out  to  glass  engravers 
is,  I  am  informed,  usually  sent  out  of  at  least  four  times  this  strength.  The 
highly  corrosive  effects  of  commercial  hydrofluoric  acid  are  familiar  to  all 
chemists,  but  it  would  seem  that  the  toxic  effects  are  not  exclusively  due  to 
this  property.”  The  quantity  of  the  acid  taken  in  this  case  cannot  be  stated 
with  any  certainty  ;  it  may  have  been  as  much  as  two  fluid  ounces  or  as  little 
as  half  an  ounce  of  the  solution  (9’2  per  cent.). 

A  case  is  also  reported  in  the  Lancet,  February  8th,  1893,  p.  203, 
in  which  half  an  ounce  was  taken,  and  death  occurred  in  two  hours 
(Patholog.  Soc.  Meeting,  January  21st,  1893). 

The  following  are  also  on  record : — 

Blodgett,  “  An  Accident  with  Hydrofluoric  Acid.”  Boston  Med.  and  Surg. 

Journ.,  1881,  CV.,  401. 

King,  ‘  ‘  Poisoning  by  Hydrofluoric  Acid  :  Death  in  Thirty -five  Minutes.  ’  ’  Trans. 

of  Path.  Soc.,  Lond.,  1872-3,  XXIV.,  98. 

Stanton  and  Kahn,  “  Sodium  Fluoride  Poisoning.”  J.  Amer.  Med.  Ass.,  1915, 

LXIV.,  1985. 

POISONING  BY  PYROGALLIO  ACID 

Source  and  Method  of  Occurrence. — The  acid,  which  is  largely 
used  for  the  purposes  of  photography,  is  imported  from  Germany, 
where  it  is  termed  “  pyrogallolium,  ”  in  crystals  packed  in  blue  glass 
bottles  and  not  labelled  poison.  Very  few  cases  of  poisoning  by  it  are 
recorded  for  human  beings.  The  author  did  not  meet  with  any  case 
of  poisoning  by  it  in  the  human  subject ;  but,  according  to  Personne, 
it  operates  powerfully  on  animals.  Two  healthy  dogs  were  selected, 
and  into  the  stomach  of  one  a  dose  of  two  grains  of  pyrogallin  dissolved 
in  water  was  injected  ;  and  twice  this  quantity  was  administered  to 
the  other  dog.  The  animals  died  after  fifty  and  sixty  hours  respec¬ 
tively.  The  symptoms  are  said  to  have  resembled  those  of  phosphorus¬ 
poisoning,  and  after  death  the  muscular  tissue  of  the  heart  was  found 
in  each  case  to  have  undergone  fatty  degeneration.  The  acid  is 
supposed  to  act  like  phosphorus  in  arresting  oxidation  changes  by 
absorbing  and  removing  oxygen.  The  alkalinity  of  the  blood  would 
favour  this  action  [Med.  Press,  December,  1869  ;  Amer.  Jour,  of 
Med.  Sci.,  July,  1870,  p.  275).  Neisser  reported  a  case  of  fatal  intoxi¬ 
cation  following  inunctions  of  one  half  the  body  with  a  10  per  cent, 
pyrogallic  acid  ointment  [B.M.J .,  2,  1898,  p.  40). 

Toxicity  and  Symptoms. — The  editor  leaves  the  following  cases 
to  represent  the  toxicity  and  symptoms,  etc.  The  first  occurred  in 
1896. 
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The  Coroner  for  Sussex  held  an  inquest  on  a  woman,  set.  24,  married  and 
pregnant,  who  took  by  mistake  for  a  tonic  medicine,  a  dose  of  “  pyro  ”  stock 
solution,  used  in  developing  photographs  :  this  stock  solution  is  made  up  (accord¬ 
ing  to  the  evidence  given)  of — Nitric  acid,  20  minims  ;  pyrogallic  acid  crystals, 
1  ounce  ;  water,  5^  ounces.  Of  this  mixture  she  took  about  an  ounce  and  a  half, 
which  would  correspond  to  about  120  grains  of  pyrogallic  acid. 

When  seen  at  3  p.m.  the  next  day,  her  symptoms  were  as  follows  :  Body  and 
ace  turned  a  peculiar  yellowish  green  colour,  pulse  75,  temperature  normal. 
She  vomited  violently,  and  the  vomit  and  also  her  urine  were  of  a  green  colour. 
Repeated  attacks  of  syncope  followed,  with  difficulty  in  breathing.  She  com¬ 
plained  also  of  severe  pain  in  the  stomach  and  between  the  shoulders,  and  also 
of  a  ‘griping  of  the  heart.”  She  took  the  dose  about  7.45  p.m.  on  Friday, 
September  4th,  1896.  She  aborted  on  the  evening  of  Sunday,  September  6th, 
and  died  about  7  a.m.  on  Tuesday,  September  8th. 

Post-mortem  examination  showed  :  Externally,  body,  of  a  peculiar  yellowish 
colour.  Stomach  corroded  all  over,  especially  at  the  oesophageal  entrance. 
Perforation  about  one  inch  from  oesophageal  entrance.  Contained  about  3 
drachms  of  a  dark  coffee-coloured  fluid,  smelling  of  ether.  (Had  taken  ether  to 
relieve  pain,  also  hypodermic  injections.) 

Lungs.  Normal.  Heart. — Normal.  Uterus. — Slightly  enlarged  and  right 
ovary  congested.  Contained  a  little  congealed  blood.  Otherwise  normal. 
Commencing  signs  of  peritonitis. 

Cause  of  death. — Perforation  of  the  stomach,  shock,  syncope. 

The  second  is  thus  reported  in  the  B.M.J.,  2,  1897,  p.  81,  by  Dr. 
Reilly,  of  London  :  — 

On  May  1st,  at  10  a.m.,  I  was  summoned  to  Mrs.  H.  M.,  set.  32,  supposed 
to  be  dying. 

Her  condition  on  my  arrival  was  as  follows  i  Her  face  was  of  a  dirty  grey 
colour  with  the  exception  of  her  lips,  cheeks,  and  ears,  which  were  dark  blue. 
She  was  conscious,  her  pupils  normal,  and  her  skin  cold.  The  heart  was  acting 
feebly,  and  she  took  no  notice  of  anybody,  but  would  answer  questions  put  to 
her.  The  tongue  was  dark  brown  and  dry,  and  she  had  vomited  for  two  hours 
before  my  arrival,  but  that  had  now  ceased,  and  the  vomit  had  been  thrown 
away.  She  complained  of  no  pain,  and  exhibited  no  tenderness  on  pressure 
over  the  abdomen.  I  found  no  disease  of  the  heart  or  lungs,  and  her  mother 
informed  me  that  she  had  menstruated  a  fortnight  before.  I  then  asked  her 
relatives  to  leave  the  room,  and  questioned  her  as  to  whether  or  not  she  had 
taken  poison  :  this  she  firmly  denied. 

The  room  was  then  searched  and  nothing  suspicious  found  except  a  pudding 
basin  under  the  bed,  which  appeared  clean. 

Large  doses  of  ether,  ammonium  carbonate,  and  digitalis  were  given,  mustard 
applied  over  the  heart,  and  hot  water  bottles  to  the  feet,  the  result  being  that 
after  some  time  the  heart  acted  slightly  better,  but  there  was  very  little  im¬ 
provement. 

Shortly  after  diarrhoea  set  in  and  continued  throughout  the  day,  and  the 
urine  which  was  passed  consisted  principally  of  blood. 

On  May  2nd  the  diarrhoea  ceased,  but  her  appearance  was  unaltered  ;  she 
then  complained  of  severe  headache  but  had  no  other  pain,  and  seemed  in  a 
drowsy  condition,  answering  questions  when  spoken  to.  Later  in  the  day  her 
mother  told  her  she  thought  she  was  dying,  and  she  then  confessed  that  she  had 
taken  poison,  and  that  the  bottle  was  hidden  under  the  carpet,  where  it  was  at 
once  found.  It  was  an  ordinary  1 -ounce  bottle  of  pyrogallic  acid,  used  by  the 
father  for  photography,  practically  empty,  and  was  said  to  have  been  half  full 
the  day  before.  She  had  mixed  the  contents  with  water  in  the  basin  found 
under  the  bed,  and  swallowed  the  fluid. 

On  May  3rd  she  was  decidedly  worse,  her  face  was  deathlike,  yet  she  could 
understand  when  spoken  to  sharply.  Later  in  the  day  she  became  comatose, 
and  died  at  4  a.m.  on  May  4th,  or  about  sixty-eight  hours  after  the  first  symptoms 
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were  noticed.  I  tested  what  little  remained  in  the  bottle,  and  found  it  to  be 
pyrogallic  acid. 

At  the  post-mortem  examination  all  the  viscera  were  intensely  congested  ; 
the  kidneys  were  of  a  dark  purple  colour,  the  bladder  contained  blood,  the  head 
cavities  were  full  of  clot,  and  the  stomach  and  intestines  showed  patchy  con 
gestions. 

Remarks. — The  absence  of  gastric  pain  or*  tenderness  after  a  large  dose 
(|  ounce),  the  intense  cardiac  depression,  apparently  not  relieved  by  the  ordinarj 
cardiac  stimulants,  the  cyanosed  condition  with  hsematuria  and  the  slowness 
of  death,  appear  to  me  worthy  of  notice.  I  am  unable  to  find  any  record  oi 
death  in  the  human  being  from  this  poison. 

Analysis. — Pyrogallic  acid  colours  ferrous  salts  an  intense  blue,  and  ferric 
salts  a  brownish  red  ;  with  alkalies  it  becomes  brown  very  quickly  on  exposure 
to  air  (“  Squire’s  Comp,  to  the  Brit.  Pharm.,”  1899). 

POISONING  BY  OXALIC  ACID 

Source  and  Method  of  Occurrence. — Oxalic  acid  is  very  largely 
used  in  cleaning  brass,  etc.,  also  in  the  bleaching  of  straw.  It  is  alsc 
a  constituent,  though  in  small  amount,  of  sorrel  leaves  and  some 
species  of  Rumex.  It  occurs,  too,  in  rhubarb,  but  hardly  in  poisonous 
quantities.  Recent  events  (1917)  after  eating  rhubarb  leaves  as 
spinach,  seem  to  show  that  the  green  leaf  of  rhubarb  does  contain 
certain  quantities  that  are  certainly  noxious  and  may  be  fatal. 
Accidents  to  children  from  eating  sorrel  are  occasionally  reported 
(vide  infra,  “  Vegetable  Poisons  ”).  It  was  responsible  for  seven 
fatal  accidents  and  for  no  fewer  than  seventy-two  suicides  in 
the  year  1901,  but  seems  never  in  that  year  to  have  been  used  foi 
homicidal  purposes.  There  were  also  two  suicides  in  women  from 
oxalate  of  potash.  (Rare  in  Germany;  2  Casper,  E.  Tr.,  p.  61.) 

Toxicity  and  Fatal  Dose. — The  smallest  quantity  of  this  poison 
which  has  been  known  to  destroy  life  is  sixty  grains.  A  boy,  set. 
16,  took  the  acid  in  a  solid  form,  and  in  about  an  hour  was  found 
insensible,  pulseless,  and  his  jaws  spasmodically  closed.  He  had 
vomited  some  bloody  matter  ;  his  tongue  and  lips  were  unusually 
pale,  but  there  was  no  excoriation.  He  died  in  eight  hours  ( Lancet , 
1855,  2,  p.  521).  In  one  case  three  drachms  destroyed  life  in  an  hour. 
Two  cases  occurred  at  Guy’s  Hospital,  in  each  of  which  half  an  ounce 
of  oxalic  acid  had  been  swallowed.  Active  treatment  was  adopted, 
and  both  patients  recovered.  When  the  dose  is  upwards  of  half  an 
ounce,  death  is  commonly  the  result ;  but  a  case  has  occurred  in 
which  a  man  recovered  after  having  taken  an  ounce  of  the  acid. 
Brush  has  communicated  to  the  Lancet  a  case  in  which  recovery  took 
place  after  a  similar  dose  of  the  poison  had  been  taken  (see  also  a 
case  by  Alison  in  the  same  journal,  1850,  2,  p.  502).  The  acid  was  in 
this  instance  taken  by  mistake  for  Epsom  salts.  Ellis  met  with  a 
case  in  a  woman,  set.  50,  who  swallowed  an  ounce  of  the  acid  in  beer. 
In  half  an  hour  she  was  found  complaining  of  a  burning  pain  in  the 
stomach,  and  rolling  about.  Chalk  and  water  were  freely  given, 
and  she  recovered  (Lancet  1864,  2,  p.  265). 

Duration. — In  oxalic  acid  we  have  a  typical  illustration  of  a  poison 
that  acts  in  two  distinct  ways — first  of  all  by  its  immediate  corrosive 
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action,  and  secondly,  it  acts  as  a  powerful  poison  to  nerve  structures 
after  absorption.  Hence  is  explained  the  fact  that  similar  quantities 
of  this  poison  do  not  always  destroy  life  within  the  same  period  of 
time.  In  two  cases,  in  which  about  two  ounces  of  the  acid  were 
respectively  taken,  one  man  died  in  twenty  minutes — the  other  in 
three-quarters  of  an  hour.  Christison  mentions  an  instance  in  which 
an  ounce  killed  a  girl  in  thirty  minutes  ;  and  another  in  which  the 
same  quantity  destroyed  life  in  ten  minutes  ;  but  in  a  third  case  death 
did  not  occur  until  the  fifth  day.  Ogilvy  reported  a  case  of  poisoning 
by  oxalic  acid,  in  which  it  is  probable  that  death  took  place  within 
three  minutes  after  the  poison  had  been  swallowed.  The  sister  of  the 
deceased  had  been  absent  from  the  room  about  that  period,  and  on  her 
return  found  her  dying  ;  “  almost  immediately  ”  is  a  very  common 
statement  of  the  rapidity  of  death.  The  quantity  of  poison  taken 
could  not  be  determined.  Sir  Thos.  Stevenson  had  met  with  cases 
of  death  in  fifteen  and  twenty  minutes  respectively.  When  the  dose  of 
oxalic  acid  is  half  an  ounce  and  upwards,  death  commonly  takes 
place  within  an  hour.  There  are,  it  must  be  admitted,  numerous 
exceptions  to  this  rapidity  of  action.  Christison  reported  two  cases 
which  did  not  prove  fatal  for  thirteen  hours  ;  and  in  an  instance  that 
occurred  to  Fraser,  in  which  half  an  ounce  wras  taken,  the  individual 
died  in  a  state  of  exhaustion  from  the  secondary  effects  thirteen  days 
after  taking  the  poison.  The  great  differences  observed  must  obviously 
depend  upon  the  condition  of  the  stomach  as  regards  its  readiness  for 
absorption.  Oxalic  acid  is  freely  soluble  in  water,  and  if  swallowed  in 
solution  on  a  moderately  empty  stomach,  in  which  absorption  is  freely 
proceeding,  it  is  easy  to  conceive  that  death  might  very  rapidly  take 
place  from  the  effect  of  the  absorbed  acid  on  the  heart. 

Symptoms. — If  this  poison  is  taken  in  a  large  dose,  e.g.,  from 
half  an  ounce  to  an  ounce  of  the  crystals  dissolved  in  water,  a  hot 
burning  acid  taste  is  experienced  during  the  act  of  swallowing  the 
poison.  This  is  accompanied  by  a  similar  sensation  extending  through 
the  gullet  of  the  stomach.  There  is  sometimes  a  sense  of  constriction 
or  suffocation :  the  countenance  is  livid,  and  the  surface  of  the  skin 
soon  becomes  cold  and  clammy.  Vomiting  occurs  either  immediately 
or  within  a  few  minutes.  Should  the  poison  be  diluted,  there  is  merely 
a  sensation  of  extreme  soreness,  and  vomiting  may  not  occur  until 
after  a  quarter  of  an  hour  or  twenty  minutes.  In  some  cases  there 
has  been  little  or  no  vomiting,  while  in  others  this  symptom  has  been 
incessant  until  death.  In  a  case  in  which  an  ounce  of  the  acid  was 
swallowed,  the  vomiting  and  pain  in  the  stomach  continued  until 
the  fifth  day,  when  the  man  died  suddenly  (Lancet,  1860,  2,  p.  509). 
In  a  case  in  which  the  poison  was  much  diluted,  vomiting  did  not 
occur  for  seven  hours.  The  vomited  matters  are  highly  acid, 
and  have  a  greenish-brown  or  almost  black  colour ;  they  consist 
chiefly  of  mucus  and  altered  blood.  In  one  reported  instance  they 
were  colourless  (Med.  Gaz.,  vol.  27,  p.  792).  In  another  case 
fluid  blood  of  a  bright  arterial  colour  was  vomited  after  some  hours 
(Prov.  Jour.,  June  25th,  1851,  p.  344).  There  is  great  pain  and 
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tenderness  in  the  abdomen,  with  a  burning  sensation  in  the  stomach. 
There  are  cold  clammy  perspirations  and  convulsions.  In  a  case  in  which 
about  two  ounces  of  the  poison  had  been  swallowed  there  was  no  pain. 
Violent  vomiting  and  collapse  were  the  chief  symptoms.  There  is  in 
general  an  entire  prostration  of  strength,  so  that  if  the  person  is  in  the 
erect  position  he  falls  ;  there  is  likewise  unconsciousness  of  surrounding 
objects,  and  a  kind  of  stupor,  from  which,  however,  the  patient  may  be 
roused  without  difficulty.  The  pulse  is  very  feeble.  Owing  to  the 
severity  of  the  pain,  the  legs  are  sometimes  drawn  up  towards  the 
abdomen.  The  pulse  is  small,  irregular,  and  scarcely  perceptible  ; 
there  is  a  sensation  of  tingling  or  numbness  in  the  extremities,  and 
shortly  before  death  the  respiration  is  spasmodic.  The  inspirations 
are  deep,  and  a  long  interval  elapses  between  them.  Such  are  the 
symptoms  commonly  observed  in  a  rapidly  fatal  or  acute  case.  In 
the  majority  of  fatal  cases  death  takes  place  within  an  hour. 

Should  the  patient  survive  the  first  effects  of  the  poison,  the  fol¬ 
lowing  symptoms  may  appear  :  there  is  soreness  in  the  mouth,  con¬ 
striction  and  burning  pain  in  the  throat,  pain  in  swallowing,  tenderness 
in  the  abdomen,  and  irritability  of  the  stomach,  so  that  there  is  frequent 
vomiting,  accompanied  by  purging.  The  tongue  is  swollen,  and  there 
is  great  thirst.  The  patient  may  slowly  recover  from  these  symptoms. 
In  a  case  related  by  Edwards,  the  patient,  a  female,  lost  her  voice  for 
eight  days.  Another  case  has  been  reported  by  Bradley,  from  which 
it  may  be  inferred  that  a  loss  of  voice  may  result  from  a  direct  effect 
of  oxalic  acid  on  the  nervous  system.  A  man  swallowed  a  quarter 
of  an  ounce  of  the  acid  and  suffered  from  the  usual  symptoms  in  a 
severe  form.  In  about  nine  hours  his  voice,  although  naturally  deep, 
had  become  low  and  feeble.  The  weakness  of  voice  remained  for  more 
than  a  month,  and  its  natural  strength  had  not  returned  even  after  the 
lapse  of  nine  weeks.  During  the  first  month  there  was  numbness  with 
tingling  of  the  legs  {Med.  Times ,  1850,  2,  p.  293).  Sir  Thos.  Stevenson 
has  seen  a  similar  case,  in  which  a  man  almost  lost  his  voice  for  some 
time.  The  occurrence  of  the  sensation  of  numbness,  and  its  persist¬ 
ence  for  so  long  a  period  after  recovery  from  the  symptoms  of  irritation, 
point  to  the  effect  of  the  poison  on  the  nervous  system.  Spasmodic 
twitchings  of  the  muscles  of  the  face  and  extremities  have  also  been 
observed  in  some  instances  (Lancet,  1851,  1,  p.  329),  and  even  convul¬ 
sions  of  a  general  type.  Nephritis  may  be  found  (vide  cases). 

Treatment — There  is  considerable  difficulty  in  the  treatment  of  a 
case  of  oxalic  acid  poisoning.  The  first  object  is,  naturally,  to  neutralise 
the  acid,  but  if  sodium  or  potassium  salts  be  given  for  this  purpose,  it 
has  to  be  remembered  that  their  oxalates  are  very  soluble  and  absorb¬ 
able  and  also  poisonous,  hence  the  administration  of  these  alkalies  may 
defeat  its  own  purpose  unless  the  resultant  products  are  quickly  re¬ 
moved  from  the  stomach  ;  water  again,  which  might  dilute  the  acid, 
is  likely  only  to  promote  a  more  rapid  absorption.  Calcium  oxalate  is 
the  most  insoluble  oxalate,  and  hence  chalk  or  calcined  magnesia  may 
be  given,  or  lime  water,  but  even  calcium  oxalate  should  be  removed  as 
soon  as  may  be. 
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Again,  as  regards  emptying  the  stomach,  it  is  better  to  avoid  the 
use  of  the  stomach-pump  owing  to  the  possibility  of  erosion  having 
taken  place  ;  but  if  vomiting  have  not  taken  place  naturally  something 
of  that  sort  must  be  done,  as  other  emetics  are  not  likely  to  be  of  service  ; 
the  stomach  mucous  membrane  is  probably  insensitive,  and  a  hypoder¬ 
mic  emetic  would  be  too  risky  on  account  of  the  very  depressing  effect 
of  apomorphine. 

Time  is,  too,  a  very  precious  element,  and  what  is  to  be  done  must  be 
done  pretty  quickly. 

On  the  whole,  whitening  and  a  bit  of  a  ceiling  crushed  up  are  the 
best  that  will  probably  be  at  hand  given  in  a  half- tumbler  of  water  and 
followed  by  some  castor  oil. 

Diffusible  stimulants  may  also  be  given  either  hypodermically 
or  per  rectum. 

Post-mortem  Appearances. — -The  mucous  membrane  of  the  tongue, 
mouth,  throat  and  gullet,  is  commonly  white,  as  if  bleached  ;  but  it  is 
sometimes  coated  with  a  portion  of  the  brown  mucous  matter  dis¬ 
charged  from  the  stomach.  This  latter  organ  contains  a  dark  brown 
mucous  liquid,  often  acid,  and  having  almost  a  gelatinous  consistency. 
On  removing  the  contents,  the  mucous  membrane  will  be  seen  pale  or 
black  and  softened,  not  always  presenting  marks  of  inflammation  or 
abrasion,  if  death  has  taken  place  rapidly.  The  mucous  membrane  is 
white,  soft,  and  brittle,  easily  raised  by  the  scalpel,  and  presents  the 
appearance  which  we  might  suppose  it  would  assume  after  having  been 
boiled  for  some  time  in  water.  The  small  vessels  are  seen  ramifying 
over  the  surface,  filled  with  dark-coloured  blood,  apparently  solidified 
within  them.  The  fining  membrane  of  the  gullet  presents  the  same  cha¬ 
racteristics.  It  is  pale  or  dark,  and  appears  as  if  it  had  been  boiled  in 
water,  or  digested  in  alcohol ;  it  has  been  found  strongly  raised  in  longi¬ 
tudinal  folds,  interrupted  by  patches  where  the-  membrane  has  become 
abraded,  and  presenting  a  curious  worm-eaten  appearance.  In  a 
case  which  was  fatal  in  eight  hours  the  tongue  was  covered  with  white 
specks  ;  the  gullet  was  not  inflamed,  but  the  stomach  was  extensively 
destroyed,  and  had  a  gangrenous  appearance.  Portions  of  the  mucous 
membrane  were  detached,  exposing  the  muscular  coat.  With  respect 
to  the  intestines,  the  upper  portion  may  be  found  inflamed ;  but, 
unless  the  case  is  protracted,  the  appearances  in  the  bowels  are  not 
strongly  marked.  It  is  a  well-marked  instance  of  poisoning  by  this 
acid,  however,  which  is  recorded  by  Hildebrand :  the  mucous  membrane 
of  the  stomach  and  duodenum  was  much  reddened,  although  the  patient, 
a  girl  of  eighteen,  died  in  three-quarters  of  an  hour  after  taking  one 
ounce  of  the  acid,  by  mistake  for  Epsom  salts  (Casper’s  Vierteljahrsschr., 
1853,  Bd.  3,  p.  256).  In  a  case  of  poisoning  in  which  two  ounces  of 
the  acid  had  been  taken,  and  death  was  rapid,  the  coats  of  the  stomach 
presented  almost  the  blackened  appearance  produced  by  sulphuric 
acid,  owing  to  the  colour  of  the  altered  blood  pigment  spread  over  them. 
In  protracted  cases,  the  gullet,  stomach,  and  intestines  have  been 
found  more  or  less  congested  or  inflamed.  In  a  case  in  which  an  ounce 
was  swallowed,  and  death  occurred  on  the  fifth  day,  the  stomach  was 
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slightly  congested,  and  contained  a  bloody  fluid,  but  the  mucous 
membrane  was  entire  ( Lancet ,  1860,  2,  p.  509).  Lesser  found  almost 
regularly  in  the  stomach  cloudy  areas  consisting  of  deposits  of  calcium 
oxalate,  partly  amorphous,  partly  crystalline. 

In  one  instance  the  larynx  was  found  filled  with  frothy  mucus, 
and  the  left  side  of  the  heart  and  the  lungs  were  gorged  with  dark- 
coloured  fluid  blood.  In  another,  the  appearances  of  sanguineous 
apoplexy  were  found  in  the  brain.  A  person  fell  dead  after  retching 
violently.  Apoplexy  was  supposed  to  be  the  cause  of  death.  On  an 
inspection  of  the  body,  it  was  found  that  a  large  clot  of  blood  was  effused 
on  the  brain,  and  this  appeared  satisfactorily  to  account  for  death. 
But  when  the  stomach  was  examined  oxalic  acid  was  detected  in  it. 
This  poison  had  been  taken,  and  had  produced  its  usual  effects.  The 
deceased  had  taken  it  with  suicidal  intention,  and  the  violent  vomiting 
which  it  caused  had  led  to  death  by  apoplexy  from  effusion  of  blood 
(Lancet,  1863,  1,  p.  47).  [An  excellent  illustration  of  the  need  for  a 
careful  autopsy. — Ed.]  Without  a  chemical  investigation  it  is  obvious 
that  the  real  cause  of  death  would  have  been  in  this  instance  over¬ 
looked.  In  a  few  cases  there  have  been  scarcely  any  morbid  appear¬ 
ances  produced  by  this  poison. 

The  glairy  contents  of  the  stomach  or  its  coats  do  not  always  indi¬ 
cate  strong  acidity  until  after  they  have  been  boiled  in  water.  Oxalic 
acid  does  not  appear  to  have  a  strongly  corrosive  action  on  the  stomach. 
It  is  therefore  rare  to  hear  the  coats  of  the  organ  being  perforated  by 
it.  In  many  experiments  on  animals,  and  in  some  few  observations 
on  the  human  subject,  the  author  found  nothing  to  bear  out  the  view 
that  perforation  is  a  common  effect  of  the  action  of  this  poison.  The 
acid  undoubtedly  renders  the  mucous  coat  soft  and  brittle,  and  per¬ 
foration  of  the  coats  may  occur  either  during  life  or  after  death  as  a 
result  of  its  chemical  action.  Wood  has  recorded  the  case  of  a  female, 
set.  27,  found  dead,  whose  death  had  been  obviously  caused  by  oxalic 
acid,  but  the  quantity  taken  and  the  duration  of  the  case  was  unknown. 
The  stomach  presented,  at  its  upper  and  fore  part,  near  the  cardiac 
opening,  an  irregular  aperture  of  a  size  to  admit  the  point  of  the  finger. 
From  this  a  dark  gelatinous-looking  matter,  resembling  coffee  grounds, 
was  escaping  in  abundance.  The  perforation  was  enlarged  during 
the  removal,  and  presented  the  appearance  of  two  large  apertures 
separated  by  a  narrow  band.  The  stomach  contained  a  bloody  fluid, 
in  which  oxalic  acid  was  detected,  and  the  mucous  membrane  had  an 
eroded  appearance.  The  small  intestines  (jejunum  and  ileum)  were 
similarly  affected. 

There  are  two  features  in^the  appearances  found  on  autopsy 
which,  if  present,  are  very  strongly  corroborative  of  oxalic  acid  poisoning, 
practically  pathognomonic.  These  are  (1)  the  crystals  in  the  stomach 
mentioned  above  and  (2)  similar  crystals  deposited  in  the  urinary 
tubules,  which  on  experimental  grounds  Robert  and  Kussner  regard  as 
pathognomonic  for  oxalic  acid  poisoning.  A.  Lesser  found  calcium 
oxalate  in  the  urinary  tubules  in  a  case  in  which  death  ensued  in  fifteen 
minutes  after  a  dose  of  15  grm.  of  oxalic  acid  (Robert  and  Riissner, 
Virch.  Arch.,  LXXVIII.,  209). 
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Analysis. — -So  far  as  suspecting  oxalic  acid  is  concerned,  Christison 
says  :  “  If  a  patient  after  swallowing  a  crystalline  substance  which 
tastes  strongly  acid,  is  seized  almost  immediately  with  violent  vomit¬ 
ing,  pain  in  the  stomach,  feeble  pulse,  cold  sweats,  and  collapse,  and 
dies  within  half  an  hour,  or  even  earlier,  there  can  scarcely  be  a  doubt 
that  oxalic  acid  has  been  administered.” 

Chemical  Analysis .  In  the  Simple  State. — This  acid  may  be  met 
with  either  as  a  solid,  or  in  solution  in  water.  Solid  oxalic  acid  crystal¬ 
lises  in  long  slender  prisms,  which,  when  perfect,  are  four- sided. 
In  this  respect  it  differs  from  other  common  acids,  mineral  and  veget¬ 
able.  The  crystals  are  unchangeable  in  air  ;  they  are  soluble  in  water 
and  in  alcohol,  forming  strongly  acid  solutions.  When  heated  on 
platinum-foil  they  melt,  and  are  entirely  dissipated  without  combustion 
and  without  being  carbonised.  Heated  gently  in  a  close  tube,  they 
melt,  and  the  vapour  is  condensed  as  a  white  crystalline  sublimate 
in  a  cold  part  of  the  tube.  The  crystals  are  prismatic,  like  those 
obtained  from  the  solution.  There  should  be  no  residue  whatever  if 
the  acid  is  pure  ;  but  the  commercial  acid  generally  leaves  a  slight 
residue  of  fixed  impurity.  By  this  effect  of  heat,  oxalic  acid  is  easily 
distinguished  from  those  crystalline  salts  for  which  it  has  been  some¬ 
times  fatally  mistaken,  namely,  the  sulphates  of  magnesium  and  zinc. 
These  leave  white  residues  in  the  form  of  anhydrous  salts.  A  tea¬ 
spoonful  of  oxalic  acid  in  small  crystals  weighs  seventy- six  grains, 
and  half  an  ounce  of  the  crystals  is  equivalent  to  three  teaspoon¬ 
fuls. 

Tests  for  the  Acid  in  Solution.  1.  Nitrate  of  Silver. — When  added 
to  a  solution  of  oxalic  acid,  it  produces  an  abundant  white  precipitate 
of  oxalate  of  silver.  A  solution  containing  so  small  a  quantity  of 
oxalic  acid  as  scarcely  to  redden  litmus-paper,  is  affected  by  this  test ; 
but  when  the  quantity  of  poison  is  small,  it  is  always  advisable  to 
concentrate  the  liquid  by  evaporation  before  applying  the  test.  The 
oxalate  of  silver  is.  identified  by  the  following  properties  : — -It  is  com¬ 
pletely  dissolved  by  cold  nitric  acid.  If  collected  on  a  filter,  thoroughly 
dried,  and  heated  on  thin  platinum- foil,  it  is  dissipated  with  a  slight 
detonation.  When  the  oxalate  is  in  small  quantity,  this  detonation 
may  be  observed  in  detached  particles  on  burning  the  filter,  previously 
well  dried.  2.  Sulphate  of  Calcium . — -A  solution  of  oxalic  acid  is 
precipitated  white  by  lime  water  and  by  all  the  salts  of  calcium.  Lime 
water  is  itself  objectionable  as  a  test,  because  it  is  precipitated  white 
by  several  other  acids.  The  salt  of  calcium  which,  as  a  test,  is  open 
to  the  least  objection,  is  the  sulphate.  As  this  is  not  a  very  soluble 
salt,  its  solution  must  be  added  in  rather  large  quantity  to  the  sus¬ 
pected  acid  poisonous  liquid.  A  white  precipitate  of  oxalate  of 
calcium  is  slowly  formed.  This  precipitate  should  possess  the  follow- 
ing  properties  : — -(a)  It  ought  to  be  immediately  dissolved  by  nitric 
or  hydrochloric  acid,  (b)  It  ought  not  to  be  dissolved  by  ammonia, 
nor  by  oxalic,  tartaric,  acetic,  nor  any  other  vegetable  acid . 

In  Liquids  containing  Organic  Matter. — The  process  is  the  same 
whether  it  is  applied  to  liquids  in  which  the  poison  is  administered,  or 
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to  the  matters  vomited,  or,  lastly,  to  the  contents  of  the  stomach.  This 
poison  readily  combines  with  albumen  and  gelatin,  and  it  is  not  liable 
to  be  decomposed  or  precipitated  by  these  or  any  other  organic  sub¬ 
stances.  It  is,  therefore,  commonly  found  in  solution  in  the  liquid 
portion,  whicli  will  then  be  more  or  less  acid.  As  a  trial  test  we  may 
employ  either  a  solution  of  sulphate  of  copper  or  lime  water.  (1)  A 
portion  of  the  liquid  should  be  boiled  to  remove  any  albumen,  and  after 
filtration  a  solution  of  sulphate  of  copper  should  be  added  to  it.  If 
oxalic  acid  is  present  in  moderate  quantity,  a  greenish  white  precipitate 
will  be  formed.  (2)  Lime  water  may  be  added  to  a  portion  of  the  clear 
liquid.  A  white  precipitate  will  be  produced,  insoluble  in  acetic  acid, 
if  oxalic  acid  is  present. 

From  milk,  gruel,  coffee,  blood,  mucus,  and  other  viscid  liquids, 
oxalic  acid  is  readily  separated  by  the  process  of  dialysis  as  described 
under  sulphuric  acid,  the  liquid  should  be  first  boiled,  the  coats  of 
the  stomach  (cut  up)  being  included,  if  necessary.  The  distilled 
water  placed  on  the  outside  of  the  tube  will  receive  the  acid.  This 
may  be  concentrated  by  evaporation.  Prismatic  crystals  may  thus 
be  procured,  and  the  silver  and  lime  tests  may  be  applied.  Oxalic 
acid  may  be  completely  separated  from  the  boiled  and  filtered  organic 
liquid  by  the  following  process  : — To  the  filtered  liquid,  acidulated 
with  acetic  acid,  acetate  of  lead  should  be  added  until  there  is  no 
further  precipitation,  ^nd  the  white  precipitate  formed,  collected, 
and  washed.  If  any  oxalic  acid  was  present  in  the  liquid,  it  would 
exist  in  this  precipitate  in  the  form  of  oxalate  of  lead.  To  separate 
oxalic  acid  from  the  oxalate  of  lead  diffuse  the  precipitate  in  water 
and  pass  into  the  liquid,  for  about  half  an  hour,  a  current  of  sulphuretted 
hydrogen  gas,  taking  care  that  the  gas  comes  in  contact  with  every 
portion  of  the  precipitate.  Black  sulphide  of  lead  will  be  precipitated, 
and  with  it  commonly  the  greater  part  of  the  organic  matter  which 
may  have  been  mixed  with  the  oxalate  of  lead.  Filter  to  separate 
sulphide  of  lead ;  the  filtered  liquid  may  be  clear  and  highly  acid.  Con¬ 
centrate  by  evaporation  ;  the  sulphuretted  hydrogen  dissolved  in  the 
liquid  is  thereby  expelled,  and  oxalic  acid  may  be  ultimately  obtained 
crystallised  by  slow  evaporation  in  a  watch-glass,  or  on  a  glass  slide, 
for  microscopical  observation.  If  there  was  no  oxalic  acid  in  the 
precipitate,  no  crystals  will  be  procured  by  evaporation.  If  crystals 
are  obtained,  they  must  be  dissolved  in  water,  and  tested  for  oxalic 
acid  in  the  manner  above  directed. 

The  presence  of  the  oxalic  acid  in  an  organic  liquid  may  be  detected 
by  another  method.  Place  a  portion  of  the  liquid  containing  the 
poison  in  a  beaker'  and  insert  in  this  a  tube  secured  with  skin,  containing 
a  solution  of  sulphate  of  calcium.  By  dialysis  or  osmosis  the  oxalic 
acid  will  penetrate  the  membrane,  and  will  form  inside  the  mouth 
of  the  latter  a  deposit  of  crystals  of  oxalate  of  calcium,  known  by  their 
octahedral  form. 

Sometimes  the  chemical  evidence  may  depend  on  stains  on  articles 
of  clothing.  Oxalic  acid  discharges  the  colour  of  some  dyes,  and  slowly 
reddens  others  ;  but  unless  the  stuff  has  been  washed,  the  acid  remains 
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in  the  fabric  and  may  be  detected  there.  It  does  not  corrode  nor 
destroy  the  stuff  so  readily  as  mineral  acids. 

As  oxalic  acid  is  very  soluble  in  alcohol,  this  liquid  may  be  occa¬ 
sionally  employed  for  separating  it  from  the  contents  of  the  stomach, 
and  from  many  organic  compounds.  Large  and  perfect  crystals  may 
be  obtained  from  the  alcoholic  solution,  and  these  may  be  purified  and 
tested  by  the  methods  already  described. 

In  cases  of  poisoning,  the  residuary  quantity  found  in  the  stomach 
is  generally  small.  In  one  instance,  in  which  about  an  ounce  and  a  half 
had  been  taken,  and  the  person  died  in  two  hours,  the  author  found 
only  thirteen  grains.  In  a  case  which  occurred  at  Bristol  in  1868, 
a  woman  took  upwards  of  three-quarters  of  an  ounce  of  oxalic  acid 
(360  grains),  and  died  in  ten  minutes.  It  is  stated  that  not  more 
than  two  grains  were  obtained  from  the  coats  of  the  stomach.  The 
vomiting  had  been  violent,  and  the  greater  part  of  the  poison  had  been 
thus  ejected.  It  seems  that  the  woman  had  vomited  into  a  pail 
containing  calcareous  water,  and,  it  ,  was  observed  that /this  water 
acquired  a  milky  white  appearance,  owing  to  the  action  of  the  acid 
on  the  salts  of  calcium  (Chem.  News,  April  24th,  1868,  p.  205  ;  and 
Pharm.  Jour.,  May,  1868,  p.543).  In  P.  v.  Cochrane  (Liverpool  Sum. 
Ass.,  1857),’  in  which  it  was  charged  that  two  children,  aged  six  and 
four  years  respectively,  had  been  wilfully  poisoned  by  their  mother, 
it  was  stated  by  the  medical  witness,  Edwards,  that  he  found  forty- two 
grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty  grains 
in  that  of  the  younger  child.  It  was  not  clearly  established  when  or 
how  this  large  quantity  of  poison  could  have  been  wilfully  administered 
to  the  children,  and  the  prisoner  was  acquitted. 

Since  the  soluble  oxalates  give  the  same  reactions  as  oxalic  acid 
itself,  to  prove  the  presence  of  oxalic  acid  it  will  be  necessary  to  ascer¬ 
tain  the  presence  of  an  oxalate,  and  also  to  determine  the  amount 
of  free  acid  present  in  the  solution  submitted  to  analysis,  by  titration 
with  an  alkali.  Since,  however,  the  soluble  oxalates  are  themselves 
highly  poisonous,  in  practical  toxicology  it  is  not  always  necessary  to 
do  this  in  order  to  prove  that  a  poison  has  been  taken. 

POISONING  BY  OXALATES 

Source  and  Method  of  Occurrence. — Binoxalate  of  potash,  also 
called  salts  of  sorrel  or  salts  of  lemon,  is  a  commercial  product  used 
largely  in  straw  bleaching,  etc.  Familiarity  breeds  contempt,  and 
the  workpeople  frequently  keep  a  solution  of  it  in  ginger-beer  bottles, 
etc.,  and  drink  it  by  mistake.  Accident  is  thus  the  common  form  of 
poisoning  by  this  salt. 

Toxicity  and  Fatal  Dose. — ’This  salt  destroys  life  almost  as  rapidly 
is  oxalic  acid  itself.  In  one  case,  half  an  ounce  killed  an  adult  in  so  short 
a  time  as  eight  minutes  ;  but  probably  the  fatal  effects  were  in  this 
instance  accelerated  by  the  debilitated  state  of  the  person  who  took  it. 
In  another  case  reported  by  Chevallier,  death  took  place  in  ten  minutes 
(“  Ann.  d’Hyg.,”  1850,  1,  162).  In  one  instance  in  which  it  was  sup- 
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plied  by  mistake  for  Epsom  salts,  it  caused  death  in  an  hour  and  a 
half  (Pharm.  Jour.,  1873,  p.  760).  In  a  reported  case  ( Edin .  Month. 
Jour.,  July,  1862,  p.  93),  death  appears  to  have  been  caused  by  this 
salt  as  the  result  of  chronic  poisoning.  Out  of  nine  recorded  cases  of 
poisoning  by  this  substance,  six  proved  fatal,  while  in  three  the  patients 
recovered. 

Duration  of  Symptoms. — -In  this  respect  the  oxalates  resemble 
very  closely  the  acid  itself,  except  that  the  irritant  action  may  be  less 
marked,  and  the  symptoms  of  its  depressant  effect  on  the  heart  after 
absorption  are  more  marked,  i 

LIn  a  case  of  recovery,  a  young  lady,  aged  twenty,  swallowed  an 
ounce  of  the  salt  dissolved  in  warm  water.  She  was  not  seen  by  any 
one  for  an  hour  and  a  half  ;  she  was  then  found  on  the  floor,  faint  and 
exhausted,  having  previously  vomited  considerably.  There  was  great 
depression,  the  skin  cold  and  clammy,  the  pulse  feeble,  and  there  was 
a  scalding  sensation  in  the  throat  and  stomach,  with  continued  shiver¬ 
ing.  Proper  medical  treatment  was  adopted,  and  she  recovered  in 
two  days,  but  still  suffered  from  debility  and  great  irritation  of  the 
stomach.  During  the  state  of  depression  it  was  remarked  that  the 
conjunctive  of  the  eyes  were  much  injected,  and  the  pupils  dilated. 
There  was  also  great  dimness  of  vison  (Med.  Gaz.,  vol.  27,  p.  480). 

Treatment. — The  same  as  for  the  acid,  except  that  the  stomach- 
pump  may  be  used,  as  there  is  less  fearsof  corrosion,  j 

Post-mortem  Appearances. — In  the  chronic  case  mentioned  above 
a  girl  was  charged  with  the  murder  of  her  father.  He  began  to  be 
ill  about  December  5th,  and  he  died  on  January  26th  following. 
He  suffered  from  vomiting,  heat  and  irritation  in  the  mouth  and  throat, 
prostration  of  strength,  and  constant  pains  in  the  chest  and  abdomen. 
After  death  the  appearances  were — inflammation  of  the  mucous 
membrane  of  the  stomach  and  part  of  the  bowels.  They  contained 
a  dark- coloured  fluid.  The  mucous  membrane  of  the  gullet  was  des¬ 
troyed.  The  coats  of  the  stomach,  which  were  thickened  and  in¬ 
jected,  had  a  gangrenous  appearance.  There  was  no  proof  that  the 
prisoner  had  had  possession  of  the  poison  until  January  11th,  five  weeks 
after  the  symptoms  had  begun  in  the  deceased.  The  symptoms 
before  and  subsequently  to  this  date  were  similar.  The  absence  of 
proof  of  possession  led  to  the  acquittal  of  the  prisoner ;  still  it  would 
be  difficult  to  account  for  the  symptoms  and  appearances  on  any 
theory  of  disease. 

Analysis. — -This  salt  is  not  very  soluble  in  cold  water,  but  its  solution 
may  be  readily  mistaken  for  that  of  oxalic  acid.  It  is  not  dissolved 
by  alcohol ;  and  this  distinguishes  it  from  oxalic  acid.  (1)  The 
aqueous  solution  has  an  acid  reaction  ;  and  (2)  it  is  precipitated  both 
by  nitrate  of  silver  and  sulphate  of  calcium,  like  oxalic  acid ;  but 
with  the  latter  test  the  precipitation  is  much  more  copious.  It  is 
further  distinguished  from  oxalic  acid  (1)  by  its  crystals,  which,  when 
slowly  produced  on  a  glass  slide,  assume  the  shape  of  small  rhombic 
prisms,  sometimes  grouped  in  a  plumose  form,  and  (2)  by  heating  a 
portion  on  platinum-foil.  While  oxalic  acid  is  entirely  volatile,  the 
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binoxalate  leaves  an  ash,  which,  when  sufficiently  heated,  is  white 
and  alkaline  ;  it  may  be  proved  to  contain  carbonate  of  potassium 
by  its  dissolving  with  effervescence  in  diluted  nitric  acid,  and  forming 
potassium  nitrate. 

In  some  instances  this  poisonous  salt  has  been  supplied  by  mistake 
for  cream  of  tartar,  and  has  caused  death.  Cream  of  tartar,  or  acid- 
tartrate  of  potassium,  leaves  a  black  alkaline  residue  when  heated  in 
close  vessels.  Its  solution  is  less  acid  than  that  of  the  salt  of  sorrel. 
It  is  not  precipitated  by  nitrate  of  silver  or  sulphate  of  calcium.  The 
different  action  of  the  two  salts  on  writing-ink  affords  a  simple  means 
of  identification.  The  binoxalate  immediately  discharges  the  colour 
of  ink  when  warmed,  while  the  acid  tartrate  does  not  possess  this 
property. 

In  Testing  for  Oxalic  Acid  with  Calcium  Chloride  it  is  advisable  to  neutralise 
the  acid  liquor  first  with  ammonia.  The  solution  will  then  contain  ammonium 
oxalate,  and  the  reaction  becomes  more  delicate  than  with  the  free  acid. 
These  reactions  are  : — 

(a)  With  the  free  acid — 

CaCl2+  (COOH)2  =  Ca(COO)2  +  2HC1. 

( b )  With  the  ammonium  salts — 

CaCl2+  (COONH4)2  =  Ca(COO)2  +  2NH4C1. 

The  white  precipitate  consists  in  either  case  of  calcium  oxalate,  but  the  by¬ 
product  is  in  {a)  free  HC1  and  in  ( b )  ammonium  chloride.  Now  calcium  oxalate 
is  soluble  in  free  hydrochloric  acid  and  therefore  solutions  too  dilute  to  show 
reaction  ( a )  will  show  reaction  ( b ).  The  precipitated  calcium  oxalate  when 
collected  and  washed  should  have  the  following  properties  : — 

1.  It  is  insoluble  in  dilute  acetic  acid. 

2.  It  is  soluble  in  dilute  hydrochloric  acid. 

3.  Dried  and  ignited  on  platinum-foil,  it  is  converted  first  into  chalk  and 
finally  into  lime,  which,  placed  on  red  litmus  paper  and  moistened  with  distilled 
water,  strikes  a  blue  spot  on  the  paper. 

4.  Heated  with  strong  H2S04  in  a  test  tube,  it  dissolves  without  charring  and 
evolves  CO  and  C02.  A  blue  flame  due  to  the  CO  appears  in  the  tube  if  a 
lighted  match  is  held  to  the  mouth. 

5.  If  it  is  warmed  with  a  little  dilute  H2S04  and  if  then  potassium  perman¬ 
ganate  solution  is  added,  drop  by  drop,  to  the  hot  liquid,  the  red  colour  is  at 
first  entirely  discharged  and  continues  to  be  so  until  the  oxalate  has  been  entirely 
converted,  when  a  permanent  pink  colour  denotes  the  end  of  the  reaction. 
If  the  permanganate  solution  is  of  the  usual  standard  strength  (3T6  grams 
per  litre)  and  has  been  added  from  a  graduated  burette,  we  may  now  quickly 
calculate  the  quantity  of  oxalic  acid,  with  quite  sufficient  accuracy  for  practical 
purposes,  by  remembering  that  1  c.c.  of  the  standard  is  decolorised,  under  these 
circumstances,  by  '0063  grammes  of  crystallised  oxalic  acid. 

Cases. — In  March,  1894,  an  inquest  was  held  at  St.  Helens,  Lancashire,  on 
a  man  who  “  took  something  out  of  a  cup  ”  and  died  in  less  than  half  an  hour. 
The  contents  of  the  stomach  responded  to  the  tests  for  oxalic  acid,  and  enormous 
quantities  of  oxalate  crystals  were  found  in  the  mine,  but  there  was  no  erosion 
nor  even  inflammation  of  the  stomach  nor  of  any  part  of  the  alimentary  tract. 
There  was  no  evidence  to  show  how  or  whence  the  acid  was  obtained,  and,  except 
for  the  rapidity  of  death,  the  case  was  doubtfully  one  of  oxalic  acid  poisoning. 
It  seems  most  probable  that  there  was  an  accidental  mixing  of  oxalic  acid  with 
Epsom  salts,  which  deceased  thought  he  was  taking.  The  dose  was  taken  on  an 
empty  stomach  early  in  the  morning,  which  probably  accounts  for  the  rapid 
death.  The  quantity  swallowed  was  quite  problematical. 

Dr.  Hale  White  showed  before  the  Pathological  Society  in  March,  1896,  two 
cases  of  acute  nephritis  (one  proved  fatal)  produced  by  oxalic  acid  poisoning. 
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In.  R.  v.  Morris  (C.  C.  C.,  December,  1866)  it  was  proved  that  the  prisoner 
had  attempted  to  administer  a  liquid  poison  forcibly  to  her  daughter,  a  girl  aged 
six  years.  The  liquid  was  sour  in  taste,  made  the  girl’s  lips  smart,  and  caused 
vomiting.  There  was  dryness  of  the  lips,  and  inflammation  of  the  lining  mem¬ 
brane  of  the  mouth.  No  portion  of  the  substance  administered  could  be  pro¬ 
cured,  but  a  crystalline  deposit  of  oxalic  acid  was  obtained  from  some  stains  on 
the  dress  of  the  child.  The  woman  was  convicted. 

White  published  a  report  of  a  case  of  poisoning  with  oxalic  acid  in  which  the 
symptoms  and  appearances  are  contrasted  with  those  caused  by  disease,  and 
compared  with  those  usually  assigned  to  oxalic  acid.  The  poison  was  not 
detected  in  the  contents  of  the  stomach,  but  the  sheets  on  which  the  patient 
had  vomited  yielded  one  or  two  grains  of  oxalic  acid.  The  patient  lived  forty 
hours  after  vomiting  had  set  in  ( Boston  Med.  and  Surg.  Journ.y  January  27th, 
1870). 


POISONING  BY  CARBOLIC  ACID,  PHENOL,  OR 

PHENIC  ACID 

Source  and  Method  of  Occurrence.— -Since  the  discovery  of  its  anti¬ 
septic  properties  carbolic  acid  has  been  manufactured  in  enormous 
quantities  from  coal  tar.  The  pure  acid  is  a  crystalline  body.  It  has 
a  characteristic,  and  not  unpleasant,  odour.  When  a  small  proportion 
of  water  is  added  to  the  crystals,  they  liquefy.  It  is  moderately 
soluble  in  water.  The  commercial  crystals  have  an  unpleasant 
odour,  which  is  due  to  impurities ;  and  they  slowly  acquire  a  red 
colour  on  exposure  to  light.  They  melt  at  about  91°  F.  More  com¬ 
monly  carbolic  acid  is  met  with  as  either  a  colourless  or  more  or  less 
light  brown  liquid,  of  peculiar  odour,  containing  about  80  per  cent, 
of  phenol,  or  as  a  dark  brown  liquid  chiefly  consisting  of  heavy  oil 
of  tar  with  about  30  per  cent,  of  the  acid.  These  are  largely  used 
as  disinfectants.  Carbolic  acid,  does  not  redden  litmus  paper. 
Deaths  from  the  internal  use  of  carbolic  acid — usually  accidental, 
but  not  infrequently  suicidal— are  common.  In  1891,  the  deaths 
of  ninety- five  persons  were  registered  in  England  and  Wales  from  this 
poison.  In  1901  thirty-three  fatal  accidents  and  no  less  than  142 
suicides  were  due  to  it. 

The  Pharmaceutical  Journal  takes  annual  notice  of  deaths  from 
poison  from  the  point  of  view  of  scheduling  poisons  ;  suicides  and 
accidents  from  carbolic  acid  assumed  such  large  proportions  towards  the 
end  of  last  century  that  from  the  commencement  of  this  century 
phenol  and  its  preparations  were  put  on  the  list  through  the  action 
of  the  Society.  This  has  not  resulted  in  an  extinction  of  carbolic 
acid  as  a  means  of  suicide,  but  it  has  of  course  put  an  end  to  the  neces¬ 
sity  for  agitation  to  get  carbolic  acid  scheduled,  and  therefore  we 
omit  from  this  edition  the  records  of  carbolic  acid  in  ginger-beer  bottles, 
carbolic  acid  purchased  over  the  counter  in  oil  shops,  etc.,  etc.,  which 
constituted  the  ammunition  of  the  agitation. 

It  is  still  probable  that  poisonous  derivatives  of  carbolic  acid  can 
be  obtained  too  easily  judged  by  the  number  of  deaths  from  them, 
but  the  cause  for  this  lies  more  in  the  well-springs  of  human  nature 
than  in  the  lack  of  efforts  of  the  law  to  safeguard  human  life. 

Toxicity  and  Fatal  Dose. — The  official  dose  of  the  acid  is  one  to 
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three  grains,  so  that  per  se  it  does  not  deserve  to  be  ranked  amongst 
the  very  dangerous  poisons,  it  is  its  universal  use  as  a  domestic  disin¬ 
fectant,  and  the  ease  with  which  it  can  be  obtained  in  large  quantities, 
that  constitute  its  danger.  There  is  reason  to  believe  that  if  absorbed, 
a  few  grains  of  the  poison  might  prove  fatal,  and  eighty  grains  have 
killed  an  adult.  Two  fluid  drachms  of  the  liquid  acid  have  killed  a 
child  two  years  of  age  in  twelve  hours  (Guy’s  Hosp.  Rep.,  1867,  p. 
233).  In  one  case  a  child,  six  months  old,  was  killed  by  the  adminis¬ 
tration  of  a  quarter  of  a  teaspoonful  of  the  acid  dissolved  in  glycerine — 
one  part  of  acid  to  five  of  glycerine  (B.M.J.,  May  20th,  1882).  Recovery 
has,  however,  taken  place  after  large  doses  have  been  taken.  A  girl, 
set.  14,  swallowed  six  fluid  drachms  of  the  undiluted  (?  30  per  cent.) 
acid.  In  twenty  minutes  she  was  comatose  and  breathing  stertor- 
ously  ;  her  face  was  livid,  the  pulse  was  small  and  irregular  ;  the  pupils 
contracted,  but  not  so  much  so  as  in  opium  poisoning.  The  stomach 
was  washed  out  with  soap  and  water,  and  then  with  milk  and  water. 
In  an  hour,  the  lividity  diminished,  and  consciousness  slowly  returned. 
She  did  not  complain  of  any  gastric  irritation  ( B.M.J. ,  1882,  1,  p.  939). 
For  a  further  discussion  of  the  fatal  dose,  vide  Dents,  Med,  Woch.,  April 
21st,  1898. 

Duration. — The  symptoms  usually  come  on  immediately  when  the 
acid  has  been  swallowed  in  poisonous  amounts.  Death  has  occurred 
almost  immediately,  within  three  minutes  and  several  times  within 
twenty  minutes  of  the  administration  of  the  poison  ;  and  it  usually 
supervenes  within  four  hours.  Occasionally,  in  fatal  cases,  life  may 
be  prolonged  for  t.wenty-four  and  even  forty-eight  hours.  Dr.  Little¬ 
john  reports  a  death  in  fifteen  to  twenty  minutes  ( Lancet ,  2,  1900, 
p.  176). 

Symptoms. — As  with  so  many  other  poisons,  there  are  two  classes 
of  cases  in  carbolic  poisoning  : — 1.  The  acute  form  ;  2.  The  subacute 
or  chronic.  The  latter  might  perhaps  be  better  styled  the  untoward 
effects  of  carbolic  acid  when  administered  medicinally. 

In  the  Acute  Form. — When  the  poison  is  swallowed  in  solution,  or 
in  the  form  of  an  undiluted  liquid,  the  patient  experiences  a  hot 
burning  sensation,  extending  from  the  mouth  to  the  stomach.  This 
feeling  is  experienced  during  the  act  of  swallowing  :  and  the  fining 
membrane  of  the  mouth  is  white  and  hardened.  Carbolic  acid  is 
rapidly  absorbed,  and  in  the  course  of  a  few  minutes  the  system  may  be 
profoundly  affected.  In  two  instances  the  rapidity  of  action  was 
comparable  to  that  of  prussic  acid.  Although  the  local  application  of 
the  acid  to  a  part  is  commonly  followed  by  severe  burning  pain,  this 
may  be  entirely  absent  in  cases  of  poisoning  by  this  agent,  and  even  a 
local  diminution  of  sensibility  may  be  produced.  This  and  also  the 
fact  that  vomiting  is  often  absent,  is  due  to  the  now  well-known  fact 
that  carbolic  acid  rapidly  anaesthetises  the  part  to  which  it  is  applied. 
Nervous  symptoms  are  those  most  strikingly  manifested,  such  as 
delirium,  giddiness,  and  profound  insensibility.  Nausea  and  vomiting 
were  present  in  not  more  than  one-fifth  of  the  observed  cases.  When 
vomiting  is  present  it  is  an  additional  danger  in  that  the  poison  may  be 
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aspirated  into  the  lungs,  thus  causing  bronchitis  and  broncho-pneu¬ 
monia.  These  symptoms  may,  however,  be  severe  and  uncontrollable. 
There  is  extreme  feebleness  of  the  pulse,  and  dry  harsh  skin,  with 
lividity  of  the  surface.  The  pupils  are  generally  minutely  contracted. 
This  state  of  the  pupils  and  the  associated  coma  may  lead  to  a  sus¬ 
picion  of  opium  poisoning.  Convulsions  and  trismus  are  not  infre¬ 
quently  observed. 

In  the  subacute  or  chronic  form  the  symptom  that  arrests  attention 
is  the  peculiar  green  discoloration  of  the  urine.  This  was  first  pointed 
out  by  Sir  Thos.  Stevenson  in  1 868,  but  owing  to  the  extremely  prevalent 
use  of  the  acid  in  the  early  eighties  for  the  dressing  of  wounds,  it  was 
soon  observed  by  very  many  practising  surgeons.  It  was  a  danger 
signal  and  commonly  disappeared  with  the  discontinuance  of  the 
use  of  the  acid.  It  is,  however,  often  observed  in  cases  that  prove 
fatal.  It  was  commonly  the  only  symptom  in  ordinary  surgical 
practice,  but  sometimes  more  serious  features  were  added,  such  as 
giddiness  or  drowsiness. 

A  case  of  carbolic  acid  poisoning  can  rarely  fail  to  be  recognised. 
In  the  acute  cases  the  whitening  of  the  mouth,  the  brown  eschars 
which  form  on  the  skin  at  its  angles  where'  the  poison  trickles  from 
the  mouth,  the  odour  of  the  breath,  and  the  profound  insensibility 
and  stertorous  breathing,  with  minutely  contracted  pupils,  rarely 
leave  any  doubt  as  to  the  nature  of  the  case.  Sir  Thos.  Stevenson 
has,  nevertheless,  met  with  a  case  in  which  a  rather  pure  form  of  the 
acid  having  been  taken  for  suicidal  purposes,  the  odour  of  carbolic  acid 
escaped  notice.  In' the  chronic  cases  the  green  urine  is  the  character¬ 
istic  feature  which  cannot  escape  observation.  A  death  is  stated  to 
have  occurred  from  the  external  use  of  the  acid  (Brit.  Med.  Jour., 
1870,  2,  p.  382)  ;  and  its  use  as  an  antiseptic  lotion  has  repeatedly 
produced  serious,  if  not  fatal,  results. 

A  well-known  local  lesion  following  the  application  of  phenol 
in  ordinary  or  even  feeble  concentrations  is  gangrene  which  is  usually 
met  with  in  the  fingers  and  in  wounds,  but  has  also  been  seen  in  the 
genital  organs.  See  especially  Freyer,  “  Die  Karbolgangran  in  ihrer 
gerichtsarztl.  Bedeutung  ”  ( Ztschr .  /.  Med.  Bearnte,  1891,  IV.,  277). 

It  is  this  local  destruction  of  tissue  and  the  baneful  influence  of  the 
acid  on  the  local  cells  that  has  given  rise  during  the  war  to  very  acri¬ 
monious  discussions  as  to  the  propriety  of  carbolic  as  a  dressing  to  gun- 
shot  and  other  septic  injuries.  This  is  not  the  place  to  discuss  the  pros 
and  cons  of  the  method,  but  the  matter  requires  mention  as  a  prac¬ 
titioner  might  have  malpraxis  charged  against  him  (vide  Medical 
Journals  for  1915  and  1916,  loc.  var.) 

Treatment. — The  corrosive  action  of  carbolic  acid  is  not  very  marked, 
and  therefore  a  soft  tube  may  generally  be  used  with  care,  but  it  must 
be  remembered  that  the  anaesthetising  action  of  the  acid  may  prevent 
the  operator  knowing  that  the  tube  is  doing  damage.  After  emptying, 
the  stomach  should  be  well  washed  out  with  lukewarm  water,  in  which 
some  magnesium  sulphate,  or  saccharated  lime,  may  with  advantage 
be  dissolved,  in  order  to  afford  an  opportunity  for  the  phenol  to  com- 
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bine  and  form  an  innocuous  ether-sulphate.  White  of  eggs  and  milk 
may  be  given.  Olive  oil  has  been  recommended,  but  with  doubtful 
advantage.  Several  observers  have  noticed  that  apomorphine  failed 
to  produce  emesis  in  phenol  poisoning.  External  warmth,  with 
stimulants  such  as  ether  administered  hypodermically,  or  alcohol 
by  the  mouth  or  rectum,  are  of  great  value.  If  death  from  respiratory 
paralysis  appears  imminent,  breathing  should  be  promoted  artificially. 

Post-mortem  Appearances.-  Stains  produced  by  the  poison  may 
be  present  at  the  angles  of  the  mouth  and  on  the  chin,  and  its  odour 
may  be  perceptible.  The  mucous  membrane  of  the  mouth  may  be 
softened,  and  either  white  or  ash-grey  in  colour,  that  of  the  oesophagus 
being  similarly  affected  in  parts  ;  on  account  of  the  shorter  period  of 
contact,  the  changes  in  the  mouth  and  oesophagus  are  not  usually 
so  well  marked  as  those  in  the  stomach.  The  peritoneal  surface  of 
the  stomach  may  be  injected,  its  mucous  coat  usually  being  corru¬ 
gated,  toughened,  and  of  a  brown  colour  ;  in  parts  it  sometimes  appears 
stiff  and  leathery  as  though  it  had  been  tanned  ;  in  other  instances 
it  is  softened  and  easily  detached.  It  has  been  observed  to  be  of  an 
ash-grey  colour  with  small  haemorrhagic  points  ;  actual  erosion  is 
uncommon.  Blood-stained  mucus  has  been  found  in  the  stomach. 
The  duodenum  may  present  a  similar  appearance,  the  brown  colour 
being  sometimes  limited  to  the  summit  of  the  valvulae  conniventes  ; 
in  a  preparation  in  the  Museum  of  Owens  College  this  is  well  shown 
in  the  form  of  a  series  of  parallel  brown  lines  running  across  the  bowel 
for  fully  twelve  inches  (Mann).  (Hoffmann’s  Atlas,  plates  38  and  39.) 

Analysis. — Carbolic  acid  gives  a  purple  colour  when  a  drop  of 
solution  of  ferric  chloride  is  added.  When  in  solution,  it  yields  a 
copious  precipitate  of  tribromophenol,  when  an  excess  of  bromine- 
water  is  added.  This  precipitate  when  washed  on  a  filter,  and  treated 
in  alcoholic  solution  with  sodium  amalgam,  again  yields  phenol 
(carbolic  acid).  When  treated  with  strong  nitric  acid,  carbolic  acid 
yields  a  brown  colour,  changing  to  green,  and  ultimately  to  a  fine  blue. 

To  detect  phenol  in  the  viscera,  vomit,  urine,  etc.,  acidulate  the 
suspected  material  with  sulphuric  acid,  and  distil,  using  a  suitable 
condensing  arrangement.  The  distillate  may  have  the  odour  of 
phenol.  It  is  precipitated  with  an  excess  of  bromine- water  ;  the  pre¬ 
cipitate  is  washed  with  water  on  a  filter,  and  while  still  moist  dissolved 
in  alcohol,  treated  with  sodium  amalgam.  After  a  time,  on  acidifying 
the  solution,  the  peculiar  odour  of  carbolic  acid  will  be  perceived. 
By  shaking  the  mixture  with  either,  pipetting  off  the  ether,  and 
evaporating  it  in  watch-glasses,  oily  streaks  of  phenol  will  be  left ; 
these  may  be  tested  with  ferric  chloride,  as  described  above. 

A  distillate  containing  phenol,  made  alkaline  with  ammonia  and 
warmed  with  solution  of  bleaching  powder,  develops  a  fine  green  to 
blue  colour. 

Cases. — In  such  a  common  poison  it  is  useless  to  quote  cases  unless 
they  present  unusual  features. 

Early  in  1904  the  editor  saw,  in  consultation,  a  small  Jewish  baby  suffering 
from  earboluria,  the  effect  of  the  external  application  of  carbolic  lotion  after 
m.j. — VOL.  II.  27 
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circumcision.  The  child  died  within  twenty-four  hours  of  his  visit ;  there  Were 
no  pathological  changes  discovered  on  autopsy  visible  to  the  naked  eye,  but 
the  condition  of  the  urine  was  unmistakable.  It  is  probable  that  this  accident 
occurs  more  commonly  than  is  suspected,  for  another  such  case  was  recently 
communicated  to  the  editor.  For  a  third,  see  Lancet,  1904,  1,  p.  1279. 

A  robust  woman,  set.  30,  swallowed  nearly  half  an  ounce  of  an  alcoholic 
solution  of  carbolic  acid,  containing  35*8  per  cent,  of  the  poison.  It  was  ascer¬ 
tained  by  the  use  of  the  stomach-pump  that  rather  more  than  half  of  the  poison 
was  removed  from  the  stomach,  but  that  at  least  ninety -two  grains  of  the  poison 
must  have  remained  for  absorption.  The  most  prominent  symptoms  were 
insensibility  within  ten  minutes,  and  dizziness  speedily  passing  into  profound 
coma,  irregular  breathing  and  pulse,  contracted  pupils,  extreme  blueness  (cyano¬ 
sis)  of  the  surface  of  the  body,  depression  of  the  body  temperature  to  94°  Fahr., 
and  hemoglobinuria,  i.e.,  the  presence  of  unaltered  blood-pigment  in  the  urine, 
which  contained  no  red  blood-corpuscles.  This  last  condition  set  in  one  hour 
after  the  poison  was  taken,  and  lasted  for  seven  hours  and  a  half.  The  urine 
gave  the  reaction  for  carbolic  acid  for  two  days.  The  woman  recovered  ( Berlin 
Klin.  Wochenschr.,  1881,  No.  48). 

POISONING  BY  CAUSTIC  POTASH  OR  SODA  AND  THEIR 
CARBONATES  (KHO  OR  NaHO  AND  Na2C03  AND  K2C03) 

(2  Casper,  E.  Tr.,  pp.  111-12,  and  Hoffmann’s  Atlas,  Figs.  186-7.) 

Source  and  Method  of  Occurrence. — All  are  very  largely  used  in 
the  arts,  and  consequently  prepared  in  enormous  quantities  for  com¬ 
merce.  Cases  of  poisoning  by  them  are  mostly  accidental,  but  there  is 
no  reason  why  they  should  not  be  used  criminally,  except  the  obvious¬ 
ness  of  their  use.  Pearlash  and  soap  lees  consist  largely  of  these 
caustics.  Seven  deaths  occurred  from  them  in  1891  four  in  1901. 

Toxicity  and  Fatal  Dose. — As  with  other  corrosives,  concentration 
has  more  to  do  with  their  toxicity  than  has  the  actual  dose.  The 
quantity  required  for  a  fatal  dose  is  unknown,  but  forty  grains  of 
caustic  potash  has  proved  fatal .  The  metals  themselves  are  constituent 
parts  of  the  human  body,  and  it  is  probable  that  the  portion  of  any 
of  these  substances  that  has  become  absorbed  is  practically  negligible  ; 
they  kill  only  by  their  local  action  in  most  cases.  The  pharmacopoeial 
doses  are,  of  liquor  potassse  (6’2  grains  in  110  minims)  ten  to  thirty 
minims  freely  diluted,  of  carbonate  of  potassium  five  to  twenty  grains, 
of  carbonate  of  sodium  five  to  thirty  grains. 

Duration. — In  acute  cases  the  symptoms  come  on  at  once,  and 
death  takes  place  in  a  few  hours.  The  most  rapidly  fatal  case  reported 
is  that  of  a  boy,  who  died  three  hours  after  swallowing  three  ounces 
of  a  strong  solution  of  carbonate  of  potassium.  In  a  case  which 
occurred  in  1835,  a  child,  aged  three  years,  took  a  small  quantity  of  a 
concentrated  solution  of  pearlash  which  had  deliquesced,  and  died  in 
t  wenty-four  hours.  Death  was  caused  in  this  instance  by  the  inflam¬ 
mation  induced  in  the  larynx,  causing  suffocation.  In  this  respect, 
the  caustic  alkalies  may  destroy  life  rapidly,  like  the  mineral  acids  ; 
but  death  may  be  also  a  slow  result  of  these  poisons.  Thus  a  lady 
swallowed  by  mistake  one  ounce  and  a  half  of  the  common  solution 
of  potash  of  the  shops,  which  contains  about  5  per  cent,  of  caustic  alkali. 
She  recovered  from  the  first  symptoms  of  irritation,  but  died  seven  weeks 
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afterwards  from  exhaustion,  becoming  greatly  emaciated  before  her 
death.  The  alkali  had  destroyed  the  lining  membrane  of  the  stomach, 
and  had  thus  impaired  digestion. 

Such  prolonged  cases  are  by  no  means  rare,  but  they  have  the 
characters  of  an  ordinary  chronic  ulcer,  or  of  stricture  of  the  oesophagus 
or  pylorus. 

Symptoms. — The  patient  experiences,  during  the  act  of  swallowing, 
an  acrid  caustic  taste,  owing  to  the  alkaline  liquid,  if  sufficiently 
concentrated,  excoriating  the  mucous  membrane.  There  is  a  sensation 
of  burning  heat  in  the  throat,  extending  down  the  gullet  to  the  stomach. 
Vomiting  is  not  always  observed  ;  but  when  it  does  occur,  the  vomited 
matters  are  sometimes  mixed  with  blood  of  a  dark  brown  colour,  and 
with  detached  portions  of  mucous  membrane  :  this  effect  depending 
on  the  degree  of  causticity  in  the  liquid  swallowed.  The  surface  is 
cold  and  clammy  :  there  is  purging,  with  severe  pain  in  the  abdomen, 
resembling  colic,  usually  associated  with  great  tenderness  on  local 
pressure,  but  in  one  recorded  case  this  was  absent.  The  pulse  is  quick 
and  feeble.  In  the  course  of  a  short  time,  the  lips,  tongue,  and  throat 
become  swollen,  soft  and  red.  The  later  or  after-effects  are  those  of 
stricture  of  the  oesophagus,  viz.,  pain  or  discomfort  and  difficulty  in 
swallowing  solids  or  even  liquids,  and  of  ulcer  of  the  stomach,  viz., 
pain  after  taking  food,  often  associated  with  vomiting,  which  may  be 
very  persistent;  there  may  also  be  stricture  of  the  pylorus.  On  more 
than  one  occasion  a  cast  of  the  oesophagus  has  been  expelled  by  vomit¬ 
ing  (Hadden,  Trans.  Path.  Soc.,  Lond.,  1889-90,  XLI.,  p.  86  ;  Monjour, 
Gaz.  hebd.  d.  Sc.  Med.  de  Bcrdeavx ,  1905,  XXVI.,  129). 

Treatment.  —This  must  be  directed  to  neutralising  the  alkali  by 
means  of  weak  acids.  Lemon  juice,  or  vinegar,  will  probably  be 
obtainable,  and  should  be  given,  followed  by  demulcents',  such  as 
linseed  tea,  etc.  The  stomach-pump  must  on  no  account  be  used, 
owing  to  the  danger  of  corrosion.  Morphia  and  hypodermics  of  ether 
may  be  given  to  counteract  the  pain  and  collapse. 

Post-mortem  Appearances. —In  recent  cases  there  are  marks  of 
the  local  action  of  the  poison  on  the  mucous  membrane  of  the  mouth, 
throat,  and  gullet.  This  membrane  has  been  found  softened,  detached, 
and  inflamed  in  patches  of  a  deep  chocolate  colour — sometimes  almost 
black.  A  similar  appearance  has  been  met  with  in  the  mucous  mem¬ 
brane  of  the  larynx  and  windpipe.  The  stomach  has  had  its  mucous 
surface  eroded  in  patches,  and  there  has  been  partial  inflammation. 
In  one  instance,  as  a  result  of  the  action  of  soda,  the  author  found  it 
puckered  and  blackened. 

In  1891  Sir  T.  Stevenson  gave  evidence  as  to  the  death  of  a  woman 
who  died  a  few  hours  after  drinking  a  30  per  cent,  solution  of  caustic 
potash  in  mistake  for  iodide  of  potassium.  The  stomach  was  found 
after  death  in  parts  almost  completely  dissolved. 

Barclay  has  reported  a  case  of  poisoning  by  potash,  which  furnishes  a  good 
illustration  of  the  after-effects  and  appearances  caused  by  this  poison.  A  woman, 
aged  forty-four,  was  admitted  into  hospital  about  six  hours  and  a  half  after  she 
had  swallowed  a  quantity  of  American  potash,  probably  a  saturated  solution 
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of  carbonate  of  potassium  (American  pearlash).  She  had  vomited  immediately 
after  taking  it.  The  mouth  and  throat  were  much  corroded.  She  died  from 
starvation  on  July  8th,  about  two  months  after  taking  the  alkali.  On  inspection, 
the  lower  part  of  the  gullet  was  found  much  contracted,  the  lining  membrane 
entirely  destroyed,  and  the  muscular  coat  exposed.  The  external  coats  were 
much  thickened.  The  cardiac  end  of  the  stomach,  where  the  ulceration  ceased, 
was  considerably  contracted.  At  the  intestinal  end  the  mucous  lining  presented 
a  large  and  dense  cicatrix,  obstructing  all  communication  with  the  bowels, 
except  by  an  orifice  no  larger  than  a  probe.  The  intervening  portion  of  the 
stomach  was  healthy  as  were  also  the  large  and  small  bowels  [Med.  Times  ano 
Gaz.,  1853,  2,  p.  554). 

Chemical  Analysis. — Solutions  of  caustic  potash  and  soda  have 
a  strongly  alkaline  reaction  ;  they  are  distinguished  from  those  oi 
their  respective  carbonates  by  giving  brown  precipitates  with  a  solu¬ 
tion  of  nitrate  of  silver.  The  carbonates,  on  the  other  hand,  yield  a 
whitish-yellow  precipitate.  Potash  is  known  from  soda  by  the  follow¬ 
ing  characters  :  — 1 .  Its  solution,  when  not  too  much  diluted  witl 
water,  and  acidified  with  hydrochloric  acid,  is  precipitated  of  a  canary- 
yellow  colour  by  platinic  chloride.  2.  It  is  precipitated  in  granulai 
white  crystals,  on  adding  the  alkaline  liquid  gradually  to  excess  of  z 
strong  solution  of  tartaric  acid,  containing  a  small  quantity  of  alcohol 
and  occasionally  stirring  the  mixture.  Soda  is  not  precipitated  b^ 
either  of  these  tests,  which  will  serve  equally  to  distinguish  the  salts 
of  potash  from  those  of  soda,  if  we  except  the  acid  oxalate  and  acic 
tartrate  of  potassium  :  these,  from  being  but  little  soluble  in  water 
are  not  precipitated.  3.  If  we  neutralise  the  two  alkalies  by  dilutee 
nitric  acid,  and  crystallise  the  liquid  on  a  slip  of  glass, — should  th< 
alkali  be  potash,  the  crystals  will  have  the  form  of  long,  slender  flutec 
prisms  ;  if  soda,  of  rhombic  plates.  4.  Potassium  and  its  salts  ar< 
known  by  their  giving  a  reddish- violet  colour,  while  sodium  and  iti 
salts  give  a  bright  yellow  colour  to  a  colourless  gas  or  spirit  flame. 

In  Liquids  containing  Organic  Matter . — Such  liquids  are  frothy 
they  possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  an 
soapy  to  the  feel.  The  organic  liquid  may  be  evaporated  to  dryness 
then  heated  in  a  porcelain  capsule  to  char  the  animal  and  vegetabL 
matters,  and  the  alkali  will  be  recovered  from  it  in  a  state  of  carbonab 
by  digesting  the  residuary  ash  in  distilled  water. 

Cases.— In  December,  1867,  a  case  of  poisoning  by  pearlash  gave  rise  to  a  trie 
for  manslaughter  at  Manchester  ( R .  v.  Boothman ).  A  solution  of  this  substanc 
had  been  prepared  for  washing  purposes.  The  prisoner  offered  some  to  a  mar 
who  tasted  it  and  immediately  called  for  water.  The  deceased  took  some 
and  was  soon  afterwards  seen  in  the  yard  vomiting  and  in  great  pain.  Thi 
was  on  May  31st  ;  he  was  admitted  into  a  hospital,  where  he  remained  unti 
August  2nd,  suffering  all  the  time  and  unable  to  swallow  anything  but  thi; 
fluids.  On  leaving  the  hospital  he  went  home  and  died  on  September  20tl: 
nearly  four  months  after  swallowing  the  alkaline  liquid.  He  died  from  starva 
tion,  as  a  result  of  the  stricture  of  the  gullet.  The  quantity  taken  was  unknowi: 
but  the  liquid  was  sufficiently  strong  to  soften  and  destroy  the  mucous  membran 
of  the  throat. 

Orfila  refers  to  two  cases  of  poisoning  by  carbonate  of  potassium,  in  each  c 
which  half  an  ounce  of  this  substance  was  taken  by  mistake  for  aperient  sail 
The  patients,  two  young  men,  recovered  from  the  first  effects,  but  ultimate! 
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died  :  the  one  three  months,  and  the  other  four  months,  after  the  poison  had 
been  taken.  The  secondary  fatal  effects  appear  to  have  been  due  to  constant 
purging,  great  irritability  of  the  stomach  leading  to  incessant  vomiting,  and 
loss  of  the  functions  of  this  organ  from  the  destruction  of  the  lining  membrane, 
with  stricture  either  of  the  gullet  or  6f  the  apertures  of  the  stomach, — either 
of  which  causes  might  prove  fatal  at  almost  any  period.  A  fatal  case  of  stricture, 
produced  by  soap -lees  after  the  lapse  of  two  years  and  three  months,  is  reported 
by  Basham  ( Lancet ,  1850,  1,  p.  275).  The  constant  use  of  the  alkalies  or  of 
their  carbonates  appears  to  be  productive  of  insidious  mischief  :  yet  the  quantity 
which  may  be  sometimes  taken  in  divided  doses  without  destroying  life  is  enor¬ 
mous.  Tunstall  relates  the  case  of  a  man  who,  for  eighteen  years,  had  been  in 
the  habit  of  taking  bicarbonate  of  sodium  to  remove  dyspepsia.  It  is  stated 
that  for  sixteen  years  he  took  two  ounces  of  the  bicarbonate  daily.  The  man  died 
suddenly,  and  on  examining  the  stomach  it  was  found  to  be  greatly  distended 
and  extensively  diseased — conditions  which  were  referred  by  Tunstall  to  the 
action  of  the  carbonate  {Med.  Times,  1850,  2,  p.  564).  [It  is  very  doubtful 
whether  the  bicarbonate  had  anything  to  do  with  the  case,  as  chronic  ulcer 
of  the  stomach  is  known  to  be  capable  of  lasting  many  years. — Ed.] 


POISONING  BY  AMMONIA  AND  ITS  CARBONATE 

[NH4HO  AND  (NH4)2C03] 

Source  and  Method  of  Occurrence. — The  caustic  solution  of  ammonia 
and  the  carbonate  are  common  articles  of  commerce.  As  drugs,  too, 
they  are  both  in  common  use  as  sal  volatile  :  it  is  contained  in  several 
liniments  and  other  preparations  which  are  poisonous  in  large  doses. 
Owing  to  the  strong  smell  it  is  almost  unknown  for  ammonia  to  be 
used  homicidally,  but  there  is  one  instance  on  record  in  which  a  man 
was  tried  for  the  murder  of  a  child  by  administering  to  it  spirits  of 
hartshorn  ( R .  v  Hay  don,  Somerset  Spring  Ass.,  1845).  Occasionally 
suicides  use  it,  but  most  of  the  cases  are  “  Misadventure  ”  when 
drunk,  or  from  attempts  to  rouse  people  in  fits,  etc.  In  1901  eleven 
suicides  chose  ammonia,  and  seven  fatal  accidents  occurred  from 
it.  Below  will  be  found  a  case  in  which  the  fumes  killed  an  old  man 
who  was  using  ammonia  for  cleaning  some  metalwork. 

Toxicity  and  Fatal  Dose. — Ammonia  as  a  caustic  resembles  nitric 
and  hydrochloric  acids  in  that  it  is  extremely  volatile,  and  consequently 
easily  obtains  access  to  the  air- tubes,  where  it  sets  up  inflammation 
if  the  vapour  be  very  strong  or  the  application  long  continued,  with 
symptoms  that  are  certainly  alarming  and  may  easily  be  fatal.  At  the 
same  time  it  is  not  so  virulent  as  the  acids'. 

The  fatal  dose  is  quite  unknown,  chiefly  owing  to  the  rapid  deterio¬ 
ration  of  solutions  of  ammonia,  so  that  similar  quantities  of  the  liquid 
contain  very  dissimilar  quantities  of  the  real  AmHO.  In  one  case 
from  one  to  two  drachms  of  solution  of  ammonia  caused  death.  In 
another  instance,  a  man  walked  into  a  druggist’s  shop  and  asked  for 
a  small  quantity  of  ammonia,  to  take  spots  out  of  his  clothes.  The 
druggist  poured  about  a  teaspoonful  and  a  half  into  a  glass.  The 
man  suddenly  swallowed  it,  and  fell  instantly  to  the  ground.  He  soon 
afterwards  died,  complaining  of  the  most  excruciating  pain  {Jour,  de 
Chim.  Med.,  1845,  p.  531).  Iliff  reported  the  case  of  a  little  boy, 
aged  two  years,  who  swallowed  about  half  an  ounce  of  a  strong  solu- 


422 


POISONING  BY  AMMONIA 


tion  of  spirit  of  hartshorn,  and  in  spite  of  rather  severe  symptoms 
recovered  in  a  few  days  (Lancet,  1849,  2,  p.  275).  Luff,  “  For.  Med.,’ 
states  that  a  drachm  of  the  strong  solution  has  proved  fatal.  The 
Pharmacopoeia  gives  no  official  dose  to  liquor  ammonise,  nor  to  the  liq 
ammon.  fort.,  and  fixes  three  to  ten  grains  as  that  of  the  carbonate. 

Duration. — So  far  as  onset  is  concerned,  those  symptoms  which 
are  pulmonary  in  origin  usually  occur  at  once.  Gastric  symptoms,  too. 
will  come  on  at  once  when  the  stomach  is  empty.  When  once  the 
acute  symptoms  have  passed  off,  there  is,  as  in  other  corrosives, 
practically  no  limit  to  the  duration  of  the  case,  which  becomes  one  of 
chronic  simple  ulcer  of  the  stomach.  In  one  case  a  strong  dose  of  the 
solution  killed  a  man  in  four  minutes,  by  causing  suffocation  (Christi- 
son).  A  case  occurred  at  Halifax  in  April,  1857  :  a  man  swallowed 
a  large  dose  of  ammonia,  and  died  in  a  quarter  of  an  hour.  In  other 
cases,  in  spite  of  a  large  dose,  death  has  taken  place  slowly.  Potain 
met  with  an  instance  in  which  a  man  swallowed  upwards  of  three 
ounces  of  the  commercial  solution  of  ammonia,  and  he  did  not  die  from 
the  effects  until  the  eleventh  day  (Jour,  de  Chim.  Med.,  1862,  pp.  311 
and  47  4).  A  man  swallowed  by  mistake,  for  a  dose  of  cod-liver  oil,  a 
tablesp  oonful  of  solution  of  ammonia.  QEdema  of  the  glottis  followed, 
and  in  five  hours  he  died  from  suffocation  (Lancet,  1870,  1,  p.  467). 

Symptoms. — The  strong  solution  of  ammonia  produces  symptoms 
similar  to  those  described  in  speaking  of  potash.  The  onty  difference 
observed  is,  that  the  sense  of  heat  and  burning  pain  in  the  throat, 
gullet,  and  stomach  is  much  greater.  The  suffocation,  too,  is  usually 
much  more  marked,  for  serious  injury  to  the  organs  of  respiration  is 
often  the  result  of  the  action  of  this  poison.  In  fact,  in  most  fatal 
cases  death  is  caused  by  the  effect  of  the  fumes  upon  the  glottis  and 
air- tubes.  The  solution  or  the  fumes  cause  a  rapid  inflammation  with 
much  swelling,  and  this  naturally  causes  very  severe  asphyxia,  for 
the  fumes  can  easily  penetrate  along  the  bronchi,  leaving  a  track  of 
this  swelling  even  to  the  finest  tubes. 

Vomiting  is  a  prominent  feature,  and  this  only  makes  the  asphyxia 
worse. 

Treatment. — -The  same  as  for  caustic  potash  so  far  as  the  stomach 
is  concerned.  Tracheotomy  may  help  for  the  pulmonary  symptoms, 
but  is  not  very  hopeful,  as  the  trouble  has  probably  reached  below 
the  glottis.  So  surely  is  this  the  case  that  one  would  advise  against 
the  operation  were  it  not  that  it  is,  humanly  speaking,  impossible 
to  see  a  man  die  from  asphyxia  without  trying  to  open  the  windpipe, 
however  hopeless  one  may  know  it  to  be. 

Post-mortem  Appearances. — In  one  case,  the  viscera  presented 
strong  marks  of  corrosion.  The  mucous  membrane  of  the  tongue 
was  softened,  and  had  peeled  off  ;  the  lining  membrane  of  the  air- 
passages  was  softened  and  covered  with  layers  of  false  membrane, 
the  result  of  inflammation,  and  the  larger  bronchial  tubes  were  com¬ 
pletely  obstructed  by  casts  or  cylinders  of  this  membrane.  The 
lining  membrane  of  the  gullet  was  softened,  and  at  the  lower  part, 
near  its  junction  with  the  stomacrh,  the  tube  was  completely  dissolved 
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and  destroyed.  There  was  an  aperture  in  the  stomach  in  its  anterior 
wall,  about  one  inch  and  a  half  in  diameter  :  the  edges  were  soft,  ragged, 
and  blackened,  presenting  an  appearance  of  solution.  The  contents  of 
the  stomach  had  escaped.  On  the  inside,  the  vessels  were  injected 
with  dark- coloured  blood,  and  there  were  numerous  small  effusions 
of  blood  in  various  parts  of  the  mucous  membrane.  The  coats  were 
thin  and  softened  at  the  seat  of  aperture.  The  blackened  and  con¬ 
gested  appearance  somewhat  resembled  that  which  is  seen  in  poison¬ 
ing  by  sulphuric  or  oxalic  acid.  The  mucous  matter  on  the  coats  of 
the  stomach  was  feebly  acid.  No  poison  of  any  kind  was  found  in  the 
layer  of  mucus  nor  in  the  coats.  There  was  not  in  any  part  a  trace  of 
ammonia,  the  poison  which  had  caused  the  mischief.  [The  deceased 
had  lived  three  days  :  remedies  had  been  used,  and  every  trace  of 
ammonia  had  disappeared.  Vide  p.  337.]  In  another  case  the  mucous 
membrane  of  the  mouth  and  throat  was  destroyed.  There  was  a 
bloody  fluid,  smelling  of  ammonia,  in  the  stomach.  At  the  lower 
portion,  the  lining  membrane  was  corroded  and  the  muscular  coat 
changed  into  a  black  pulpy  substance.  The  duodenum  was  also 
inflamed  {Amer.  Jour.  Med.  Sci.,  January,  1870,  p.  275).  In  1871  a 
man  was  admitted  into  Guy’s  Hospital  who  had  swallowed  about  a 
teaspoonful  of,  as  was  supposed,  the  stronger  pharmacopoeial  solution 
of  ammonia.  He  died  suddenly  not  long  after  admission.  The  lips, 
tongue,  tonsils,  uvula,  and  pharynx  were  much  swollen,  red,  glazed, 
with  here  and  there  flakes  of  white  epithelium  resting  upon  the  mucous 
membrane.  The  gullet  was  intensely  reddened  throughout,  and  at  its 
lower  end  was  of  a  dark  purple  colour  ;  but  this  ceased  abruptly  at  the 
stomach.  The  epiglottis  and  adjacent  parts  were  oedematous.  The 
mucous  membrane  of  the  windpipe  and  bronchi  was  thickened  and 
injected.  Both  lungs  were  oedematous  and  gorged  with  blood.  Both 
sides  of  the  heart  contained  dark  fluid  blood.  There  was  a  circular 
reddened  patch  on  the  mucous  membrane  of  the  stomach,  at  the  point 
on  which  the  liquid  would  have  first  impinged  ;  and  here  the  wall  of  the 
stomach  was  thinned  (Guy’s  Hosp.  Rep.,  1872,  p.  225). 

In  the  case  of  a  woman  who  died  in  about  three  months  from  the 
time  at  which  she  had  swallowed  the  poison,  the  gullet  was  found 
healthy  ;  the  orifice,  at  its  junction  with  the  stomach,  was  slightty 
contracted.  The  intestinal  orifice  was  contracted  to  the  size  of  a 
crowquill,  and  the  coats  were  thickened.  On  the  posterior  wall  of 
the  stomach  there  was  a  dense  cicatrix  of  the  size  of  a  half-crown,  and 
from  this  point  fibrous  bands  ramified  in  various  directions.  The 
duodenum  and  other  parts  of  the  intestinal  canal  were  healthy  {Med. 
Times  and  Gaz.,  1853,  2,  p.  554).  This  well  illustrates  the  chronic 
or  delayed  cases. 

Analysis. — -The  three  alkalies,  potash,  soda,  and  ammonia,  are 
known  from  the  solutions  of  the  alkaline  earths  by  the  fact  that  they  are 
not  precipitated  by  a  solution  of  carbonate  of  sodium.  They  all 
three  give  a  powerful  alkaline  reaction  with  test  paper,  which,  in  the 
case  of  ammonia,  is  easily  removed  by  heat.  Ammonia  is  immediately 
known  from  potash  and  soda  by  its  odour  and  entire  volatility.  Car- 
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bonate  of  Ammonium,  may  be  known  from  other  salts  by  its  alkaline 
reaction,  its  odour,  and  its  entire  volatility  as  a  solid  : — from  pure 
ammonia — 1,  by  its  effervescing  on  being  added  to  an  acid  ;  2,  by  its 
yielding  an  abundant  white  precipitate  with  a  solution  of  chloride  of 
calcium  ;  from  the  carbonates  of  potassium  and  sodium,  among  other 
properties  - — 1,  by  its  giving  no  precipitate  with  a  solution  of  sulphate 
of  magnesium  ;  2,  by  the  rich  violet-blue  solution  which  it  forms 
when  added  in  excess  to  a  solution  of  sulphate  of  copper  ;  3,  by  its 
odour  and  volatility. 

Cases. — Tyerman  attended  a  case  in  November,  1858,  in  which  a  lunatic,  set. 
02,  swallowed  about  two  fluid  ounces  of  compound  camphor  liniment,  which 
contains  ammonia.  The  patient  immediately  complained  of  great  heat  in  the 
stomach.  Vomiting  was  induced  by  giving  to  him  warm  water.  The  uvula, 
throat,  and  gullet  were  so  intensely  inflamed  that  he  lost  all  power  of  swallowing  ; 
and  the  efforts  to  swallow  liquids  produced  violent  retching.  The  symptoms 
gradually  abated,  and  the  man  recovered  in  four  days.  In  this  case  the  quantity 
of  ammonia  swallowed  was  small,  amounting  to  about  two  and  a  half  drachms, 
diluted  with  about  six  times  that  volume  of  rectified  spirits.  In  1882  the  editor 
met  with  a  similar  case.  In  September,  1863,  Gill  met  with  a  case  of  the  poison¬ 
ing  of  an  infant,  only  four  and  a  half  days  old,  by  a  small  quantity  of  this  lini¬ 
ment.  He  saw  the  infant  about  half  an  hour  after  the  liquid  had  been  taken  ; 
it  was  then  screaming  in  a  suppressed  manner,  as  if  the  act  increased  the  pain  ; 
the  hands  were  tightly  clenched  ;  the  skin  was  pale  and  covered  with  a  cold 
perspiration  ;  the  mucous  membrane  of  the  lips  was  blistered,  and  that  of  the 
mouth  and  the  tongue  was  white.  A  yellowish  froth  escaped  from  the  mouth 
and  nostrils  ;  the  breathing  was  painful,  and  the  pulse  imperceptible.  In  about 
two  hours  the  infant  appeared  better,  but  at  intervals  it  suddenly  started  and 
screamed,  as  if  from  sudden  pain.  In  six  hours  it  continued  much  in  the  same 
state,  and  swallowing  was  painful.  In  seventeen  hours  the  skin  was  moist  and 
cool  :  it  had  had  a  natural  motion,  and  had  been  in  a  drowsy  state  during  the 
night.  After  twenty -four  hours  the  infant  was  much  weaker  ;  the  limbs  were 
cold,  and  the  breathing  was  feebly  performed.  It  became  drowsy,  and  died 
thirty-two  hours  after  taking  the  poison.  There  was  an  inquest,  but  no  inspection 
of  the  body.  A  question  of  importance  arose  in  reference  to  the  case,  namely, 
whether  the  mother  or  a  child,  two  years  of  age,  criminally  administered  the 
poison  to  the  deceased  infant.  The  mother  stated  that  this  child  was  playing 
with  the  bottle  of  embrocation  on  the  bed,  on  which  the  infant  was  lying.  She 
left  the  room  for  a  short  time,  and  on  her  return  she  gave  the  infant  a  teaspoonful 
of  food  which  she  had  previously  prepared  for  it.  She  was  sure  the  infant  swal¬ 
lowed  part  of  the  food  ;  but  as  soon  as  the  food  was  taken  it  screamed  violently 
and  struggled  for  its  breath,  and  then  she  perceived  the  food  to  smell  strongly 
of  the  embrocation.  As  from  the  nature  of  this  irritant  compound  the  symptoms 
could  not  be  delayed,  it  is  clear  that  the  mother  either  consciously  or  uncon¬ 
sciously  gave  the  poison  to  her  infant.  On  the  latter  supposition,  it  must  have 
been  placed  in  the  food  which  was  on  a  chair  near  to  the  bed  by  the  child  of 
two  years,  during  her  absence  ;  but  in  this  case  it  is  remarkable  that  she  did  not 
perceive  the  odour  until  after  she  had  poured  the  liquid  into  the  mouth  of  the 
infant.  The  quantity  swallowed  was  unknown.  Two  cases  are  reported  {Med. 
Times  and  Gaz.,  1855,  1,  p.  526)  in  which  children  were  poisoned  by  swallowing 
a  liniment  of  ammonia  and  oil.  In  one,  an  infant,  death  occurred  speedily, 
probably  from  swelling  and  closure  of  the  air-passages,  thus  leading  to  suffocation. 
In  the  other  case,  death  took  place  on  the  following  morning.  Considering 
the  pungent  taste  of  ammonia,  it  is  remarkable  that  an  infant  could  have  had 
the  power  of  swallowing  nearly  two  ounces  of  strong  ammonia  liniment.  It 
had  been  poured  down  its  throat  by  another  child  of  five  years  of  age.  A  strong 
solution  of  ammonia  has  been  maliciously  used  for  throwing  on  the  person. 
It  must  be  regarded  as  a  corrosive  liquid,  capable  of  producing  serious  injury. 
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r^n-e,^°r  'ias  seen  several  cases  of  severe  injury  resulting  from  the  accidental 
spilling  of  a  strong  solution  of  ammonia  on  tho  person. 

In  the  2,  1898,  p.  1250,  a  fatal  ease  is  reported  by  K.  Monro.  The 

symptoms  were  those  of  capillary  bronchitis,  and  a  false  membrane  was  found 
in  the  lungs  almost  to  the  alveoli.  Ammonia  fumes  proved  fatal  to  an  old 

chronic  bronchitic,  who  was  using  it  for  cleaning  purposes  ( Lancet ,  1,  1899.  p. 
1330). 

FURTHER  REFERENCES. 

Dickinson,  ‘‘Poisoning  with  Ammonia  :  Tracheotomy”  ( Lancet ,  1890,  II.,  1214). 
ManchCk’l891A  107^  °f  A°Ute  Ammonia  Poisoning”  {Med.  Chron . 


Group  2.— POISONING  BY  THE  METALLIC  ELEMENTS 

AND  BY  THEIR  SALTS 

The  very  slightest  consideration  of  this  group  will  show  at  once 
that  it  lias  nothing  to  recommend  it  as  a  group  except  what  may  be 
termed  an  “  index  ”  arrangement,  or  a  principle  of  origin.  Hydro¬ 
cyanic  acid  should,  for  instance,  be  excluded  if  we  adhere  strictly 
to  our  title,  while  cyanide  of  potassium,  the  action  of  which  is  identical 
with  that  of  the  acid,  must  he  included.  What  again  except  metallic 
origin  is  the  connection  between  potassium  bromide  and  iodide,  with 
theii  skin  eruptions  and  slight  toxicity,  on  the  one  hand,  with,  say. 
aisenic  and  the  arsenates  and  their  irritant  action,  or  with  perch!  oride 
of  mercury  or  antimony  and  its  salts,  on  the  other  ?  It  must  be  at 
once  admitted  that  the  group  is  a  purely  artificial  one  ;  and  not  only 
so,  but  any  serial  arrangement  of  the  metals  themselves  is,  from  a 
toxicological  point  of  view,  arbitrary,  and  one  only  follows  the  com¬ 
monly  received  chemical  grouping  of  the  metals  for  convenience, 
though  it  is  possible  that,  just  as  chemistry  has  grouped  the  metals 
by  theii  affinities  and  likenesses  in  forming  salts,  so  it  may  some  day 
be  discovered  that  the  metals  ultimately  poison  bv  these  affinities 
for  the  tissues  in  similar  groups.  For  instance,  antimony  and  arsenic 
both  show  some  tendency  to  produce  fatty  degeneration,  and  their 
nearest  ally  in  this  as  in  a  chemical  series  is  the  non- metallic  element 
phosphorus. 

We  shall  take  them  in  the  following  order  : — - 

Potassium  salts,  of  which  the  following  have  been  reported  to  give 
rise  to  toxic  effects,  viz.  :  the  nitrate,  sulphate,  iodide,  bromide, 
chlorate,  permanganate,  alum. 

Sodium  salts,  only  two  of  which,  viz.  borax  and  the  iodide,  are 
reported  to  have  caused  death. 

Silver  salts,  the  nitrate. 

Barium  salts,  the  chloride. 

Magnesium  salts,  the  sulphate. 

Zinc  salts,  the  sulphate  and  the  chloride  (Burnett’s  fluid). 

Mercury  and  its  salts,  of  which  a  large  number  have  caused  death 

Copper  salts,  also  brass,  an  alloy  of  zinc  and  copper. 

Gold  salts,  the  chloride. 

Thallium  preparations. 
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Tin  salts,  the  chloride. 

Lead  and  its  salts,  practically  all  of  which  have  caused  trouble  ; 
also  type  metal  (antimony  and  lead). 

Arsenic  and  its  salts.  For  gaseous  arsenic,  vide  44  Poisoning  by 
Gases,”  Group  4. 

Antimony  and  its  salts,  the  chloride  and  the  potassio- tartrate. 

Bismuth  salts. 

Osmium  tetroxide. 

Chromium,  as  chromic  acid  and  bichromate  of  potassium . 

Iron  salts. 

Nickel  and  cobalt. 

Uranium  salts. 

Potassium  Nitrate  (KNOs),  Nitre,  or  Saltpetre. 

Source  and  Method  of  Occurrence. — -The  salt  is  commonly  used  in 
medicine  and  is  an  ordinary  commercial  substance.  Cases  of  poisoning 
by  it  are  very  rare  and  invariably  accidental.  44  Warner’s  Safe  Cure  ” 
is  essentially  a  solution  of  nitrate  of  potassium. 

Toxicity  and  Fatal  Dose. — The  degree  of  toxicity  is  very  feeble. 
There  seems  to  be  no  recorded  fatal  case  from  a  dose  less  than  an  ounce. 
The  official  dose  is  five  to  twenty  grains. 

Duration. — The  symptoms  appear  within  about  half  an  hour  of 
swallowing  the  substance,  and  cases  are  recorded  of  death  in  two  and 
in  three  hours. 

Symptoms. — From  the  recorded  cases  these  would  seem  to  consist 
of  pain  in  the  stomach,  soon  followed  by  collapse  (effect  of  absorp¬ 
tion)  ;  vomiting  and  purging  may  occur,  and  if  so  they  are  rather 
favourable  symptoms. 

Treatment. — Must  be  directed  to  emptying  the  stomach  by  the 
stomach-pump  or  by  an  emetic  :  there  is  no  direct  antidote.  Beyond 
this,  vide  pp.  343  et  seq.  for  general  treatment. 

Post-mortem  Appearances. — In  one  case  the  stomach  was  found 
highly  inflamed,  and  the  membrane  detached  in  various  parts.  Near 
the  pylorus  the  inflammation  had  a  gangrenous  character.  A  large 
quantity  of  bloody  liquid  was  found  in  the  stomach.  In  another 
case,  which  proved  fatal  in  sixty  hours,  where  an  ounce  and  a  half  of 
nitre  had  been  taken,  a  small  perforation  was  found  in  the  stomach. 
In  another,  on  examining  the  body,  a  bloody  mucus  wras  found  in  the 
stomach,  the  lining  membrane  was  of  a  brownish-red  colour,  generally 
inflamed,  and  in  parts  detached  from  the  coat  beneath.  None  of  the 
poison  could  be  detected  in  the  stomach  ;  but  its  nature  was  clearly 
established  from  the  analysis  of  a  portion  left  in  the  vessel  which  had 
contained  the  draught. 

Analysis.— For  the  chemical  properties  and  method  of  detecting 
the  components  of  this  salt,  see  pp.  420  and  394,  44  Tests  for  Potash.” 

Cases. — A  case  is  reported  by  Orfila  in  which  a  lady  swallowed,  by  mistake 
for  another  salt,  an  ounce  of  saltpetre.  In  a  quarter  of  an  hour  there  was 
vomiting  and  purging,  the  muscles  of  the  face  were  convulsed,  the  pulse  was 
weak,  the  respiration  difficult,  the  limbs  cold,  and  there  was  a  sense  of  burning 
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heat  and  severe  pain  at  the  pit  of  the  stomach.  She  died  in  three  hours.  Geoghe- 
gan  met  with  the  following  case  : — A  man  took  an  ounce  and  a  half  of 
nitre  by  mistake  for  Epsom  salts.  Severe  pain  in  the  abdomen  followed,  with 
violent  vomiting,  but  no  purging  so  far.  as  could  be  ascertained.  He  died  in 
about  two  hours  after  taking  the  salt.  Fuller  had  a  case  which  proved  fatal 
in  1863.  A  man  swallowed  an  ounce  of  nitre,  mixed  with  water,  by  mistake  for 
Epsom  salts.  It  produced  vomiting,  with  severe  pain,  but  no  purging.  There 
was  coldness  of  the  surface  and  lividity  of  the  face.  Death  took  place  in  three 
hours.  On  inspection  the  mucous  membrane  of  the  stomach  was  found  highly 
inflamed,  especially  towards  the  middle  of  the  greater  curvature,  where  for 
several  inches  it  resembled  scarlet  cloth.  The  pylorus  and  duodenum  were  of 
a  deep  crimson  colour.  The  peritoneal  surface  was  very  vascular,  especially 
over  the  stomach,  the  vessels  having  a  vermilion  red  colour,  as  if  they  had  been 
injected.  The  heart  and  lungs  were  healthy  ;  the  blood  was  fluid  and  more 
florid  than  natural.  The  other  organs  presented  no  unusual  appearance.  No 
analysis  was  made  of  the  contents  of  the  stomach,  but  that  the  nitre  was  the 
cause  of  death  no  doubt  could  be  entertained,  and  a  verdict  was  returned  accord¬ 
ingly  at  the  coroner’s  inquest. 

In  1882,  a  farm  labourer  took  an  ounce  of  nitre  in  mistake  for  Epsom  salts 
at  7  a.m.  When  seen  at  1.30  p.m.,  he  was  suffering  from  intense  pain  in  the 
stomach  of  a  burning  character,  with  hot  distressing  eructations.  The  pain  had 
come  on  immediately  after  taking  the  salt,  with  profuse  perspiration.  He  felt 
sick,  but  did  not  vomit  till  11  a.m.  Vomiting  was  then  free,  and  the  ejected 
matters  were  of  a  coffee -ground  colour,  and  apparently  contained  altered  blood. 
The  pulse  was  56,  and  full  and  slow  ;  the  tongue  moist,  white,  and  tremulous. 
Micturition  was  frequent  for  the  first  three  hours.  Later  in  the  day  a  liquid 
stool,  of  tarry  appearance,  was  passed,  and  very  offensive  in  odour.  From  this 
time  he  made  a  gradual  recovery  ( B.M.J. ,  1882,  1,  p.  304).  Two  cases  are 
reported  of  recovery  after  the  administration  of  two  ounces  of  nitre  {B.M.J ., 
1877,  2,  p.  520  ;  1882,  1,  p.  500) ;  also  Harnack  ( Vierteljahrsschr .  f.  ger.  Med., 
1914,  XL VTI.,  257). 

Sulphate  of  Potassium,  Sulphate  of  Potash,  Sal  Polychreest, 

or  Sal  de  Duobus. 

Source  and  Method  of  Occurrence. — The  salt  is  in  use  in  medical 
practice,  and  the  cases  are  always  accidental  in  England,  but  according 
to  Mowbray  (Med.  Gaz.,  vol.  33,  p.  54),  sulphate  of  potassium  is  much 
employed  in  France  as  a  popular  abortive.  He  quotes  several 
instances  in  which,  in  large  doses,  it  produced  severe  symptoms 
(resembling  those  of  irritant  poisoning),  and  even  death. 

Toxicity  and  Fatal  Dose. — The  salt  has  feeble  toxic  properties. 
The  official  dose  is  ten  to  forty  grains. 

The  question  whether  it  is  to  be  regarded  as  an  irritant  poisonous 
salt  or  not,  was  much  debated  among  the  members  of  the  profession, 
in  reference  to  a  case  wrhich  was  tried  at  the  Central  Criminal  Court 
in  October,  1843  ( R .  v.  Haynes). 

The  accused  had  given  to  the  deceased,  the  night  before  her  death,  two 
ounces  of  sulphate  of  potassium,  dissolved  in  water  ;  and  it  was  alleged  that  a 
fortnight  previously  to  this  she  had  taken,  in  divided  doses,  as  much  as  a  quarter 
of  a  pound  of  the  salt.  The  woman  thought  that  she  was  pregnant,  but  this 
was  disproved  by  an  examination  of  the  body  ;  and  it  was  charged  that  the 
prisoner  had  given  her  the  salt  with  the  intention  of  causing  a  miscarriage. 
After  the  last  dose,  she  was  seized  with  sickness,  and  died  within  a  very  short 
time.  The  stomach  was  found  empty,  but  highly  inflamed;  and  there  was  blood 
effused  on  the  brain.  One  medical  witness  referred  death  to  the  action  of  this 
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salt  as  an  irritant  poison  ;  the  other  to  apoplexy,  as  an  indirect  result  of  the 
violent  vomiting  caused  by  it.  The  prisoner  was  acquitted  of  the  charge  of 
murder,  but  subsequently  found  guilty  of  administering  the  sulphate  with 
intent  to  procure  abortion. 

Both  of  the  witnesses  admitted  that,  in  small  doses,  the  salt  was 
innocent ;  but  that  in  the  dose  of  two  ounces,  it  would  produce  danger¬ 
ous  effects.  A  case,  somewhat  similar  in  its  details,  was  the  subject 
of  a  trial  at  the  Central  Criminal  Court  in  October,  1856  (R.v.Galor). 

A  married  woman,  the  wife  of  the  prisoner,  under  the  belief  that  she  was 
pregnant,  took  a  large  quantity  of  this  salt,  the  prisoner  having  purchased  two 
ounces,  and  handed  it  to  her.  It  was  taken  with  the  design  of  procuring  abor¬ 
tion,  but  it  caused  the  death  of  the  woman  under  symptoms  of  severe  irritation 
of  the  stomach  and  bowels.  The  deceased  was  not  seen  by  a  medical  man  while 
living,  but  she  suffered  from  severe  pain,  vomiting,  and  purging  ;  the  vomited 
matter  had  a  bilious  colour.  On  inspection,  the  stomach  and  the  upper  portion 
of  the  small  intestines  were  of  a  deep  purple  colour,  as  if  from  the  action  of  some 
irritating  substance.  The  stomach  when  opened  showed  marks  of  irritation, 
and  its  mucous  coat  was  much  congested.  In  this  organ  there  was  a  spoonful 
of  a  thick  slimy  fluid,  which  contained  a  quantity  of  sulphate  of  potassium. 
The  intestines  contained  twelve  ounces  of  a  thick  white  fluid,  highly  charged 
with  mucus,  and  this  when  analysed  yielded  sulphate  of  potassium.  There 
was  no'  doubt  that  death  had  been  caused  by  an  overdose  of  this  salt. 

In  the  cases  here  related  there  is  no  question  but  that  excessive 
doses  were  administered,  but  there  is  a  principle  with  regard  to  saline 
purgatives  (and  indeed  to  other  medicines)  that  it  is  as  well  to  bear  in 
mind,  viz.,  that  if  they  fail  for  any  reason  to  effect  their  ostensible 
purpose  of  purging,  they  are  liable  to  be  absorbed  and  then  to  cause 
depressant  effects  upon  organs  with  which  the  blood  brings  them  in 
contact.  This  principle  helps  to  explain  many  anomalous  cases  of 
recovery  as  well  as  of  death  after  taking  of  all  sorts  of  poisons. 

In  one  case,  two  drachms  acted  powerfully  ;  and  in  another,  four 
drachms  of  the  salt  administered  to  a  lady  after  her  confinement,  had 
all  the  effects  of  an  irritant  poison.  These  cases  are  the  only  instances 
in  which  it  is  ijublicly  known  to  have  proved  fatal  in  England ;  and 
they  show  that  substances,  commonly  regarded  as  innocent,  may 
sometimes  give  rise  to  important  questions  in  toxicology. 

Duration. — A  lady,  about  a  week  after  her  delivery,  took,  by 
the  prescription  of  her  medical  attendant,  about  ten  drachms  of 
this  salt  in  divided  doses,  as  a  laxative.  After  the  first  dose,  she  wras 
seized  with  severe  pain  in  the  stomach,  nausea,  vomiting,  purging,  and 
cramps  in  the  limbs.  These  symptoms  w^ere  aggravated  after  each 
dose  :  she  died  in  two  hours.  It  was  supposed  that  some  poison  had 
been  taken  by  mistake  ;  but  that  was  not  the  case,  and  the  question 
was,  whether  her  death  was  or  was  not  caused  by  sulphate  of  potassium. 
On  an  inspection  of  the  body,  the  mucous  membrane  of  the  stomach 
and  intestines  was  pale,  except  on  the  valvulse  conniventes  (folds), 
in  which  it  was  reddened.  In  the  stomach  was  a  large  quantity  of  a 
reddish-coloured  liquid,  which,  on  analysis,  was  found  to  contain  only 
sulphate  of  potassium,  and  no  trace  of  any  other  common  irritant 
poison.  The  examiners  referred  death  to  sulphate  of  potassium  taken 
in  an  unusually  large  dose,  whereby  it  had  acted  as  an  irritant  poison 
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on  a  person  whose  constitution  was  already  much  debilitated  (“  Ann 
d’Hyg.,”  April,  1842).  V 

Symptoms*  Are  those  of  an  irritant,  rapidly  followed  by  the  usual 
symptoms  of  depression  and  collapse  ;  vide  the  narrated  cases  above. 

Treatment.  Must  be  symptomatic  :  the  stomach  may  be  emptied 
if  thought  advisable. 

Post-mortem  Appearances. — -Those  common  to  most  irritants, 
illustrated  by  the  cases. 

Analysis.  -It  is  said  that  sulphate  of  potassium  has  in  some  cases 
caused  vomiting  and  other  serious  symptoms,  from  its  containing  as 
impurity  sulphate  of  zinc.  This,  if  present,  would  be  easily  discovered 
by  the  appropriate  tests.  A  more  serious  impurity  has  been  detected 
in  it  by  Bussy,  namely,  arsenate  of  potassium.  He  found  this  poison 
in  a  sample  of  sulphate,  supplied  by  a  wholesale  house  in  Paris  (Pharm. 
Jour.,  1872,  p.  954).  This  impurity  may  be  derived  from  arsenical 
sulphuric  acid  used  in  its  manufacture.  It  would  be  well  to  test  for 
aisenic  any  sample  of  sulphate  which  has  caused  great  irritation 
(see  Arsenic  ).  Arsenic  may  thus  find  its  way  into  all  medicines  in 
which  sulphate  of  potassium  is  used,  e.g.,  compound  colocynth  pill, 
and  compound  powder  of  ipecacuanha. 

Other  impurities  of  a  poisonous  nature  have  been  occasionally 
found  in  the  salt.  The  reader  will  find  a  full  account  of  these  by 
Chevallier  (“  Ann.  d’Hyg.,”  1872,  2,  137). 

Sulphate  of  potassium  is  easily  identified.  It  is  a  dry  hard  salt, 
soluble  in  water,  forming  a  neutral  solution.  This  solution,  if  suffi¬ 
ciently  concentrated,  is  precipitated  both  by  tartaric  acid  and  by 
platinic  chloride,  whereby  potassium  is  indicated  ;  and  the  presence 
of  sulphuric  acid  is  known  by  the  action  of  a  salt  of  barium  (p.  388). 

In  Organic  Liquids.  -This  salt,  being  insoluble  in  alcohol,  may  have 
the  organic  matter  removed  from  it  by  treating  the  liquid  containing 
it  (previously  concentrated)  with  alcohol ;  or  the  substance  containing 
the  salt  may  be  evaporated  to  dryness  and  incinerated,  when  the 
undecomposed  sulphate  may  be  obtained  by  lixiviating  the  calcined 
lesidue  with  distilled  water.  Sulphate  of  potassium  exists  naturallv 
in  some  animal  fluids,  but  only  in  traces. 

Potassium  Iodide  (KI). 

Source  and  Method  of  Occurrence.— The  salt  is  in  constant  use  in 
medical  practice,  and  misadventure  is  the  only  way  in  which  cases 
occur. 

Toxicity  and  Fatal  Dose. — -There  is  no  standard  for  the  toxicity 
of  KI ;  the  salt  is  pre-eminently  an  example  of  that  class  of  substances 
against  which  certain  people  have  an  idiosyncrasy,  and  for  which  a 
large  power  of  tolerance  may  be  established  by  gradually  increasing 
the  dose.  The  editor  has  known  as  much  as  300  grains  per  diem  ad¬ 
ministered  to  a  patient  for  some  weeks  without  any  unpleasant  symp¬ 
toms  ;  on  the  other  hand,  death  is  recorded  ( New  York  Jour,  of  Med ., 
1850)  from  as  little  as  twenty-four  grains.  With  such  discordant 
evidence  it  is  impossible  to  lay  down  any  rules,  except  that  children 
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seem  to  be  especially  prone  to  be  affected  by  it.  Doses  of  five,  nine 
and  twelve  grains  are  recorded  below  as  causing  dangerous  symptoms, 
The  Pharmacopoeial  dose  is  five  to  twenty  grains. 

Duration. — Symptoms  of  iodism  rarely  commence  till  the  drug  has 
been  taken  for  some  time,  but  exceptionally  the  coryzal  symptoms 
may  appear  very  rapidly,  owing  to  idiosyncrasy.  We  know  that  the 
salt  is  absorbed  very  rapidly  indeed. 

Symptoms. — In  the  fatal  case  mentioned  above,  a  pemphigoid 
eruption  in  nose,  mouth,  throat  and  larynx  occurred,  with  bloodstained 
stools  (Mann,  “  For.  Med.,”  p.  487).  In  noil-fatal  cases  the  symptoms 
resemble  an  intense  cold  in  the  head  as  a  rule,  and  occasionally  a 
purpuric  eruption,  especially  on  the  legs,  has  broken  out. 

A  gentleman  was  ordered  by  his  physician  to  take  three  grains  of 
the  iodide  in  a  draught  of  peppermint-water  three  times  a  day.  After 
the  third  dose  he  felt  unwrell,  and  an  hour  after  the  fourth  dose  he  was 
attacked  with  a  violent  shivering  fit,  followed  by  a  headache,  hot  skin, 
intense  thirst,  quick  full  pulse,  with  vomiting  and  purging.  These 
symptoms  were  succeeded  by  great  prostration  of  strength.  In  spite 
of  treatment,  the  purging  lasted  several  days.  The  effects  of  the 
medicine  in  this  case  were  so  violent,  although  only  twelve  grains 
had  been  taken,  that  there  is  little  doubt,  if  the  patient  had  taken 
another  dose,  he  would  have  died  (Med.  Gaz.,  September  3rd,  1841). 
In  October,  1841,  a  case  was  reported  by  Erichsen  to  the  University 
College  Medical  Society,  in  which  alarming  symptoms  resulted  from 
a  dose  of  only  five  grains  of  iodide  of  potassium.  There  was  great 
difficulty  of  breathing,  discharge  from  the  eyes  and  nostrils,  inflamed 
conjunctivse,  and  most  of  the  violent  symptoms  of  catarrh.  The 
iodide  was  discontinued,  and  the  patient  recovered.  Lawrie  found 
that  seven  and  a  half  grains  of  the  iodide,  in  three  doses,  produced 
in  an  adult  dryness  and  irritation  of  the  throat,  great  difficulty  in 
breathing,  and  other  serious  symptoms.  In  another  instance,  thirty 
grains,  in  divided  doses,  caused  severe  headache  and  secretion  of 
tears.  In  two  instances,  wherein  he  had  prescribed  it  medicinally 
in  small  doses,  it  was,  in  his  opinion,  the  cause  of  death  (Med.  Gaz., 
26,  p.  588). 

Treatment. — The  only  treatment  is  to  stop  the  administration  of 
the  drug  or  combine  it  with  a  little  arsenic.  Doubling  the  dose, 
which  used  to  be  recommended,  is  a  very  unsafe  procedure  ;  any  other 
treatment  must  be  purely  symptomatic. 

Post-mortem  Appearances. — These  have  nothing  whatever  char¬ 
acteristic  about  them. 

Analysis. — -The  iodide  may  be  distinguished  by  its  cubic  crystals 
and  by  its  solution  producing  a  blue  colour  with  starch  on  the  addition 
of  strong  nitric  acid.  The  salt  gives  a  violet  colour  to  flame,  indicative 
of  potassium,  and  yields  purple  vapour  of  iodine  when  treated  with 
sulphuric  acid  and  black  oxide  of  manganese.  The  iodides  of  the 
heavy  metals  may  be  used  as  colour  tests  for  corroboration. 

Cases. — The  editor  is  unable  to  find  any  recent  case  of  fatal  poisoning  by 
the  drug,  but  unpleasant  symptoms  arising  from  it  are  only  too  common  in 
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everyday  medical  practice  ;  “  intolerance  to  the  drug  ”  they  are  termed.  Wilcox, 
R.  W.,  “An  instance  of  Potassium  Iodide  Poisoning”  (N.Y.  Med.Journ  ,  1916, 
C1II.,  975). 


Potassium  Bromide  (KBr). 

Source  and  Method  of  Occurrence.— Like  the  iodide,  this  salt  is  in 
constant  use  in  medicine,  and  cases  occur  from  time  to  time  in  which 
its  use  gives  rise  to  rashes  on  the  skin,  and  these  in  turn  do  occasionally 
cause  death  by  exhaustion,  but  the  editor  knows  of  no  reported  cases 
in  which  there  has  been  an  immediate  fatal  event  except  the  two 
mentioned  below. 

Toxicity  and  Fatal  Dose.  — Precisely  the  same  general  remarks 
may  be  made  on  this  salt  as  on  the  iodide,  and  in  all  probability  there' 
is  the  same  large  variation  in  dosage.  At  any  rate,  the  editor  has 
known  many  cases  of  280  grains  a  day  being  taken  with  nothing  but  good 
results,  and  has  known  as  little  as  ten  grains  given  over  a  period  of 
twelve  hours  produce  very  troublesome  effects,  and  probably  these 
are  nothing  like  records  in  either  direction.  Children  seem  to  be 
very  prone  to  show  toxic  effects  from  small  doses.  The  official  dose 
is  five  to  thirty  grains. 

Duration. — In  the  two  fatal  cases  with  which  the  editor  is  ac¬ 
quainted,  sleep  was  procured  after  an  ounce  and  a  half  had  been 
given  over  a  period  of  twelve  hours,  and  the  sleep  terminated  in  death 
in  the  one  case  after  eighteen  hours,  and  in  the  other  after  about  six 
hours'.  In  the  cases  in  which  the  rash  causes  death  there  is  commonly 
a  duration  of  the  case  of  from  five  or  six  days  to  as  long  as  three  weeks, 
either  to  death  or  recovery. 

Symptoms.— Commonly,  if  bromide  cannot  be  tolerated,  there  is  a 
certain  amount  of  nausea  and  colic,  but  it  is  not  possible  to  say  much 
more  of  immediate  symptoms.  If  a  rash  is  to  occur  it  generally 
appears  within  a  few  days  of  the  commencement  of  taking  the  drug, 
though  exceptionally  after  a  long  period  of  tolerance  a  rash  may 
appear.  A  sort  of  mental  hebetude  is  common  in  those  who  are 
taking  the  drug  in  large  doses,  though  it  may  be  difficult  to  separate 
this  from  a  post-epileptic  condition  not  due  to  the  drug.  In  the  fatal 
cases  below  there  was  such  a  quickening  of  the  respiration  as  to  lead 
to  a  suspicion  of  pneumonia,  though  none  was  present ;  this  was  pre¬ 
ceded  by  progressive  drowsiness,  culminating  in  a  deep  sleep  of  an 
apparently  normal  character,  except  that  the  patient  could  not  be 
roused. 

Treatment. —But  little  can  be  said  upon  this  from  a  toxicological 
point  of  view.  The  salt  is  very  rapidly  indeed  absorbed  from  the 
stomach,  and  may,  like  thfe  iodide,  be  distinguished  in  the  saliva 
and  urine  within  a  few  minutes  of  its  entrance  into  the  stomach,  so 
that  emetics  and  purgatives  are  useless.  Alcohol,  ammonia,  hot 
coffee,  and  other  rapidly  acting  stimulants  may  be  tried,  as  also 
hypodermics  of  strychnine  (one- thirtieth  grain  repeated  in  an  hour), 
and  if  the  patient  lives  five  or  six  hours  there  is  a  hope  of  recovery  if 
the  kidneys  are  sound. 
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In  the  ordinary  medicinal  cases  the  drug  must  of  course  be  at  onc( 
stopped  and  the  rash  treated  on  ordinary  lines  by  boracic  fomentations 
For  further  treatment  vide  works  on  medicine. 

Post-mortem  Appearances. — None  in  any  way  characteristic  were 
found  by  the  editor  in  the  case  below,  nor  is  it  to  be  expected  thai 
there  would  be  any  from  what  is  known  of  the  action  of  the  drug. 

Analysis.  — -The  contents  of  the  stomach  may  be  filtered  or  dialysec 
and  the  ordinary  tests  applied. 

Cases.— A  medical  man,  aged  about  40,  became  addicted  to  the  morphi* 
habit,  and  to  obtain  a  cure  submitted  himself  to  the  bromide  treatment,  am 
took  a  drachm  every  hour  for  eight  hours  ;  he  then  fell  asleep  with  very  rapic 
breathing,  and  never  woke  again,  but  died  in  about  six  hours.  A  woman,  act 
about  45,  a  chronic  alcoholic,  went  through  precisely  the  same  experience 
but  lived  about  eighteen  hours  after  taking  one  ounce  and  a  half  of  the  drug 

In  the  Lancet  for  April  4th,  1896,  p.  939,  is  a  report  of  an  inquest  held  ii 
Essex  on  a  man  who  probably  died  from  overdoses  of  bromide  of  potassium 
Suffering  from  neuralgia,  he  had  been  in  the  habit  of  taking  this  salt  in  dose: 
of  from  two  to  three  drachms.  The  drug  does  not  appear  to  have  producec 
any  of  the  usual  symptoms  of  bromism,  but  may  have  caused  the  palpitatioi 
of  the  heart  of  which  the  deceased  had  frequently  complained.  During  th 
night  of  March  23rd  he  felt  very  cold,  gave  two  deep  gasps,  and  almost  immedi 
ately  expired.  The  medical  practitioner  who  was  sent  for  stated  at  the  inques 
that  he  found  the  deceased  quite  dead,  his  mouth  wide  open,  the  eyes  hal 
closed,  and  the  pupils  somewhat  dilated.  A  bottle  containing  the  drug  wa 
on  the  table,  and  examination  showed  that  it  was  pure  bromide  of  potassium 
The  witness  attributed  death  to  failure  of  the  heart’s  action  caused  by  taking 
the  bromide. 

On  the  above  case  the  Lancet  remarks  :  — 

“  It  proves  in  a  marked  manner  the  danger  of  taking  any  drug 
however  harmless  it  may  be  reputed  to  be,  in  large  and  repeated  dose 
without  the  advice  of  a  medical  man.  No  doubt  in  this  instance  i 
medical  attendant  would  have  recognised  the  depressant  action  th 
salt  was  exerting  upon  the  heart,  and  would  have  discontinued  it 
use.  Even  in  the  most  modern  works  on  therapeutics  this  danger  is  no 
mentioned,  yet  it  is  well  known  that  all  potassium  salts  cause  ‘  depres 
sion,  shown  by  diminished  energy  of  contraction  of  the  cardiac  muscle 
with  final  stoppage  in  diastole  ’  (T.  Lauder  Brunton).  As  this  bromidi 
is  constantly  administered  in  large  and  repeated  doses,  the  action  of  it i 
basic  constituent  should  always  be  borne  in  mind,  and  if  signs  of  it 
depressant  effect  are  observed  its  use  should  be  abandoned,  the  bromidi 
of  some  other  base  being  selected  if  in  other  respects  the  action  i 
beneficial.  Many  secret  remedies  #for  ‘  fits  ’  contain  this  drug  ii 
large  quantities,  and  it  is  evidently  desirable  that  the  public  shoul( 
be  warned  that  their  use  is  not  unattended  with  danger.” 

Vide  also  Dougall  ( Glas .  Med.  Jour.,  1893,  XXXIX.,  p.  103),  and  Wrigh 
and  Walker,  “The  Cerebral  Cortical  Cell  under  the  Influence  of  Poisonou 
Doses  of  Potassium  Bromide  ”  {Brain,  Lond.,  1898,  XXI.,  p.  186). 


Chlorate  of  Potash  (KC103). 

Source  and  Method  of  Occurrence. — The  drug  is  freely  used  ii 
medicine,  and  accidental  cases  occur  from  overdosage. 
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Toxicity  and  Fatal  Dose. — The  drug  is  not  commonly  to  be  regarded 
as  a  poison  ;  the  official  dose  is  five  to  fifteen  grains.  Idiosyncrasy 
seems  to  have  some  influence,  but  carelessness  in  its  administration 
is  responsible  for  most  cases.  The  smallest  recorded  fatal  dose  seems 
to  be  the  following,  by  Brouardel  (Jour,  de  Med.  et  de  CJiir.,  December, 
1881)  :  A  solution  containing  two  drachms  of  .the  salt  was  given  in 
divided  doses  every  ten  minutes  to  two  children,  the  administration 
extending  over  a  period  of  about  three  hours.  The  symptoms  were 
those  of  gastro-intestinal  irritation,  with  blueness  of  the  surface,  and 
collapse.  Death  took  place  within  a  short  time.  It  seems  to  act  by 
attacking  the  hemoglobin  and  converting  it  into  methsemoglobin 
(vide  “  Blood  Tests  ”). 

Duration. — Death  does  not  take  place  very  rapidly,  that  is,  not 
within  several  hours. 

Symptoms. — A  man,  set.  18,  took  about  an  ounce  of  this  salt  in 
water  in  two  doses  at  intervals  of  half  an  hour.  In  a  short  time  he 
became  faint  and  thirsty,  and  in  two  hours  he  vomited.  There  was 
pain  in  the  region  of  the  stomach, 'headache,  constipation,  and  anorexia. 
The  skin  was  pale,  and  the  ears  and  extremities  blue.  Rigors  and 
slight  jaundice  appeared.  The  pulse  was  good  and  regular.  Tender¬ 
ness  over  the  regions  of  the  stomach  and  kidneys  supervened.  The 
urine  was  very  scanty,  contained  albumen  and  disorganised  blood 
corpuscles,  and  eventually  was  suppressed  ;  and  death  occurred  on 
the  sixth  day.  After  death,  fluid  was  found  in  the  pleural  and  peri¬ 
cardial  cavities  and  oedema  of  the  lungs.  The  whole  alimentary  canal 
was  inflamed  and  eroded  in  patches.  The  kidneys,  liver,  and  spleen 
were  enlarged  (Landerer,  in  Deutsch.  Arch,  f .  Klin.  Med.,  1890,  XLVIL, 
p.  103). 

Hematuria  is  a  frequent  symptom,  or  perhaps,  rather,  hemoglo¬ 
binuria,  in  the  ordinary  clinical  cases  of  unpleasant  symptoms. 

Treatment. — There  is  nothing  to  be  done  but  general  means  to 
combat  depression — unless  it  be  thought  worth  while  to  wash  out  the 
stomach. 

Post-mortem  Appearances. — The  colour  of  the  blood  and  the 
organs  and  the  lesions  in  the  kidney  are  the  chief  evidences  of  KC103 
poisoning.  The  blood  is  of  a  brown  colour.  The  kidney  brownish- 
red,  especialty  in  the  pyramids.  Microscopically  the  tubules  are 
filled  with  brown  granular  masses,  the  epithelium  swollen  and  granular. 
The  tubules  may  be  so  completely  obstructed  as  to  explain  the  anuria 
which  has  been  observed  (vide  also  case  above). 

Analysis. — The  salt  may  be  recognised  by  the  ordinary  tests  used 
in  inorganic  chemistry,  also  by  the  bleaching  of  indigo  on  adding  a  few 
drops  of  strong  sulphuric  acid  to  a  solution  of  indigo  mixed  with  the 
chlorate. 

Case. — The  following  occurred  a  few  years  ago  at  Morecambe  : — An  inquest 
was  held  at  Morecambe  on  the  body  of  Eric  Spencer,  set..  2.  The  uncle  of  the 
child  deposed  that  it  was  very  fond  of  sweets,  and  to  cure  it  of  the  taste  he 
purchased  some  chlorate  of  potash  tabloids  on  Saturday  afternoon  while  on  a 
holiday  at  Morecambe,  giving  him  about  six,  and  two  hours  afterwards  a  similar 
M.J. — VOL.  II.  28 
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number.  Witness  had  occasionally  used  the  tabloids,  having  himself  taken  a 
dozen  or  twenty  in  a  day.  On  Saturday  evening  the  child  became  ill.  Dr. 
Benson  stated  that  the  child  died  from  poisoning.  It  had  been  a  great  error  of 
judgment  to  give  the  child  so  many  tabloids,  as  ten  grains  would  be  fatal  for 
a  child  of  two  years,  and  each  tabloid  should  contain  from  four  t:>  five  grains 
of  chlorate  of  potash.  It  acted  as  a  gastro -intestinal  irritant,  and  an  overdose 
was  calculated  to  produce  death  in  two  hours.  The  coroner,  quoting 
from  an  authority,  said  that  the  smallest  fatal  dose  recorded  was  forty  to  forty  - 
five  grains  given  to  a  child  of  three.  He  hoped  the  case  would  act  as  a  warning 
to  people.  The  jury  returned  a  verdict  of  “  Accidental  death  from  poison, 
unconsciously  administered.” 

The  editor  is  unable  to  verify  or  refute  the  conclusions  of  the 
doctor  or  of  the  coroner,  but  would  be  distinctly  of  opinion  that  ten 
grains  would  not  be  likely  to  be  fatal  if  given  to  any  child,  though 
in  a  child  of  three  or  under  they  might  produce  unpleasant  symptoms. 
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Potassium  Permanganate  (KMn04). 

Source  and  Method  of  Occurrence. — The  drug  is  official,  and  its 
dose  is  given  as  one  to  three  grains.  It  occurs  in  small  crystalline 
masses  of  a  dark  reddish-purple  colour.  It  is  soluble  to  the  extent  of 
1  in  20  of  water,  forming  a  magenta-red  solution.  “  Condy’s  Fluid  ” 
is  a  solution  of  the  sodium  salt.  KMn04  is  usually  considered  a  very 
•  safe  disinfectant,  but  at  least  one  fatal  case  of  poisoning  by  it  is  on 
record. 

Toxicity  and  Fatal  Dose. — As  above  stated,  the  toxicity  of  this 
substance  is  not  great  (it  is  now  used  freely  as  an  antidote  to  other 
poisons,  particularly  morphia  and  snake  venom).  In  the  case  recorded 
below  a  “  handful  ”  of  the  crystals  proved  fatal. 

Duration.- — In  the  case  below  death  ensued  thirty-five  minutes 
after  taking  the  poison. 

Symptoms. — Dr.  HaAvthorne  ( Lancet ,  2,  1899,  p.  1467)  thus  reports 
them  in  a  case  under  his  care  : — 

“  On  September  2nd  I  received  a  hurried  message  to  visit  a  married  woman, 
aged  thirty-six  years.  On  arrival  I  found  my  patient  to  be  suffering  from  almost 
continuous  vomiting,  unable  to  retain  either  solids  or  fluids  ;  there  were  great 
pain  and  tenderness  on  pressure  over  the  whole  extent  of  the  abdomen,  excessive 
thirst,  congestion  of  the  fauces,  and  slight  difficulty  in  swallowing  ;  the  tempera¬ 
ture  was  100°  Fahr.,  the  tongue  was  moist  and  pale,  and  the  pulse  was  120 
per  minute.  There  was  an  anxious  expression  of  the  countenance,  also  sleep- 
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lessness.  The  urine  was  scanty  and  high-coloured  ;  the  bowels  were  regular. 
There  was  slight  tympanitic  distension,  and  the  legs  were  drawn  up.  The  weight 
of  the  bedclothes  caused  pain  over  the  abdomen.  On  questioning  her,  I  learnt 
that  she  had  been  in  good  health  up  to  the  previous  day,  when  she  was  attacked 
with  vomiting  and  pains  in  the  stomach,  which  kept  increasing.  .1  could  elicit 
no  information  as  regards  indiscretion  in  food  or  drink,  but  in  a  casual  manner 
she  stated  that  she  had  been  taking  pills  three  or  four  times  daily,  procured 
from  a  chemist,  with  the  object  of  bringing  on  her  menses,  which  had  not  appeared 
for  two  months,  and  that  these  pills,  when  broken  and  put  in  water  before 
swallowing,  turned  the  water  the  colour  of  ‘Condy’s  Fluid.’  I  took  away  one 
of  the  pills  for  examination,  and  found  it  to  be  of  large  size,  ovoid  in  shape, 
coated  with  sandarach,  and  should  say  it  would  contain  about  two  grains  of 
permanganate  of  potassium.  She  finally  recovered  in  a  week’s  time.  The 
amount  of  permanganate  of  potassuum  taken  by  the  patient  during  a  period 
of  four  days  was  twenty-two  grains.” 

Treatment.— The  stomach  should  be  washed  out,  and  general 
measures  adopted  to  combat  shock  and  depression  (vide  p.  343 et  seq.). 

Post-mortem  Appearances.— Jn  the  case  quoted  below  the  mucous 
membrane  of  mOuth,  tongue,  fauces,  and  gullet  was  destroyed  and 
charred ;  the  non-destroyed  parts  were  intensely  congested.  The 
larynx  and  trachea  were  inflamed,  and  oedema  of  glottis  was  present. 
The  stomach  was  filled  with  dark,  grumous  matter,  and  the  greater 
part  of  its  mucous  membrane  wTas  destroyed  and  blackened  ;  similar 
changes  were  found  in  the  duodenum  ;  intestines  otherwise  healthy  ; 
other  organs  in  a  natural  condition  except  for  old  alcoholic  changes 
(Lancet,  2,  1899,  p.  411). 

It  must  not  be  assumed  that  these  appearances  nor  anything  like 
them  will  always  be  found,  as  no  doubt  the  drug  could  kill  by  its  effects 
after  absorption  in  doses  much  less  than  “  a  handful,”  The  above 
merely  show  that  it  can  be  a  very  severe  irritant,  nearly  a  corrosive. 

Analysis. — When  unaltered,  the  colour  of  a  solution  of  perman¬ 
ganate  is  very  distinctive  ;  a  solution  supposed  to  contain  it  may 
be  filtered  and  the  ordinary  tests  for  manganese  applied. 

Case. — M.  C.,  get.  47,  a  heavy  drinker,  was  drunk  on  February  26th,  1899,  and 
took  in  some  beer  a  handful  of  the  crystals.  On  arrival  at  St.  Thomas’s  Hospital 
the  lips  and  mouth  were  darkly  stained  ;  shock  was  marked,  she  was  pale,  the 
skin  was  very  dry,  pulse  rapid  but  moderately  strong.  Slight  signs  of  dyspnoea 
soon  came  on  ;  two  or  three  minutes  after  admission  the  pulse  could  not  be 
felt,  and  respiration  soon  ceased. 

Vide  also — 

Alder,  “  Ein  Fall  v.  Kalipermanganatvergift.  mit.  todtl.  Ausgange.”  Med. 

Klinik,  1914,  X.,  1386. 

Box,  Lancet ,  1899,  II.,  411. 

Thomson,  “  Ein.  letal  verlauf.  Fall  nach  Einnahme  von  Kali  hypermangan.  in 

Substanz.’*  St.  Petersb.  Med.  Woch.,  1895,  XII.,  329. 

Alum. 

The  double  sulphate  of  aluminium  and  potash,  known  as  alum,  is 
in  common  use  as  an  astringent,  but  it  acts  as  an  irritant  poison  when 
given  in  large  doses.  Tardieu,  who  gives  the  details  of  two  cases  of 
fatal  poisoning  by  alum  L’Empoisonnement,”  p.  218),  is  of  opinion 
that  from  half  an  ounce  to  an  ounce  of  the  salt  is  a  fatal  dose  for  an 
adult.  In  1888  Bull  communicated  to  Sir  Thos.  Stevenson  a  case  in 


436 


POISONING  BY  BORAX 


which  a  diphtheritic  child,  set.  three  years,  died  from  the  effects  of  a 
teaspoonful  of  alum  given  in  syrup  as  an  emetic.  The  child  did  not 
vomit,  and  died  shortly  after.  The  mucous  membrane  of  the  stomach 
was  red  and  velvety,  as  if  from  the  effects  of  a  powerful  irritant. 

Sodium  Borate,  or  Borax. 

Source  and  Method  of  Occurrence.— .Borax,  which  is  the  sodium 

salt  of  boracic  acid,  and  the  acid  itself,  are  used  very  largely  both  as  mild 
antiseptics  in  surgery  and  also  as  food  preservatives  ;  it  is  therefore 
right  that  unpleasant  symptoms  arising  from  their  use  should  be  noted 
here.  Two  fatal  cases  have  indeed  been  reported  in  the  B.M.J. , 
Epit.,  2,  1901,  par.  401,  which  runs  as  follows  (the  editor  has  been 
unable  to  obtain  further  particulars)  : — 

Rinehart  ( Therap .  Gaz.,  October  15th,  1901)  records  two  rare  cases  of  the 
symptoms  of  poisoning  with  boracic  acid,  and  points  out  the  importance  of 
the  subject  in  view  of  the  use  of  boracic  acid  as  a  food  preservative  and  the  general 
belief  in  its  supposed  innocuousness.  In  two  fatal  cases  cited  by  Wood  (work 
on  Therapeutics),  of  Philadelphia,  the  symptoms  were  nausea  and  vomiting, 
hiccough,  an  erythematous  skin  eruption,  fall  of  temperature,  and  fatal  collapse. 
The  mind  remained  clear.  The  text-book  dose  of  boracic  acid — ten  grains  every 
four  or  five  hours — is  regarded  as  too  large  and  prone  to  induce  symptoms  of 
cardiac  enfeeblement  and  collapse.  Case  1. — Man,  aged  thirty-eight  years, 
had  posterior  urethritis  treated  with  weak  AgNOg  solution  locally,  and  five- 
grain  doses  of  boracic  acid  by  the  mouth  every  four  hours.  Two  days  later 
there  followed  extreme  weakness,  and  an  erythematous  rash  beset  with  papules 
and  vesicles  developed  on  the  back  of  the  hands  and  between  the  fingers.  Pulse 
weak,  but  not  accelerated.  The  symptoms  subsided  slowly  upon  withdrawal 
of  the  boracic  acid,  and  reappeared  on  resuming  the  drug.  The  case  would 
probably  have  ended  fatally  if  the  cause  of  this  alarming  collapse  had  escaped 
detection.  Case  2. — Man,  aged  fifty  years,  had  a  suprapubic  lithotomy  performed 
on  him,  and  the  bladder  washed  out  daily  with  saturated  solution  of  boracic 
acid,  and  five  grains  of  the  drug  given  by  the  mouth  every  four  hours.  Ten 
days  after  the  operation  there  appeared  an  erythematous  rash  about  the  wound 
and  spreading  over  the  hypogastrium.  Scales  and  crusts  formed  on  the  rash, 
and  the  skin  thus  affected  became  thickened  and  infiltrated  as  in  eczema.  On 
discontinuing  the  boracic  acid  the  eruption  slowly  disappeared,  and  on  resuming 
the  drug  it  reappeared  in  two  days.  The  drug  was  slowly  eliminated  from  the 
system,  and  hence  the  rash  could  be  made  to  reappear  with  ease.  Albuminuria 
and  weakness  became  prominent  symptoms  during  the  appearance  of  the  rash 
in  this  patient  ;  the  pulse  was  feeble,  nausea  was  present,  and  at  the  height 
of  the  eruption  the  temperature  rose  one  or  two  degrees  above  the  normal. 
Rinehart  concludes  that  in  \iew  of  the  above  facts  the  use  of  boracic  acid  as  a 
food  preservative  should  be  discontinued,  “  as  the  poisonous  effects  of  any 
quantity  sufficient  to  preserve  food  would  appear  to  be  proven.” 

This  article  brought  forth  the  following  rejoinder  from  Dr.  Oscar 
Liebreich  (Pharm.  Inst.,  Berlin)  : — 

Under  the  heading  “  Poisoning  by  Boracic  Acid  ”  there  appeared  in  the 
“  Epitome  ”  of  the  B.M.J .,  December  7th,  1901,  par.  401,  an  abridged  account 
of  several  cases  reported  by  G.  F.  Rinehart  ( Therap .  Gaz.,  Philadelphia,  No.  10). 
Unfortunately,  the  abridged  account  leaves  out  some  very  important  data,  so 
that  it  is  impossible  for  the  reader  to  form  a  correct  opinion  of  the  cases. 

Mr.  Rinehart  had  two  cases  ;  the  first,  a  man  aged  thirty-eight,  with  posterior 
urethritis,  was  given  five-grain  doses  of  boracic  acid  by  the  mouth  every  four 
hours  ;  the  second,  a  man  of  fifty,  received  a  similar  dose  by  the  mouth  every 
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four  hours,  and  also  had  his  bladder  washed  out  daily  with  a  concentrated 
solution  of  boracic  acid.  In  both  cases  serious  after-effects  were  observed. 

I  would  remark  that  the  first  and  second  cases  are  more  alike  in  character 
than  would  appear  from  the  account  in  the  “  Epitome.”  For  the  original  article 
states  that  in  the  first  case  also  the  bladder  was  washed  out  periodically  with  a 
concentrated  solution  of  boracic  acid.  Now,  it  has  never  been  denied  that  wash¬ 
ing  out  body  cavities  and  the  bladder  with  very  large  doses  of  boracic  acid  in 
cases  like  the  above,  that  is,  where  the  epithelium  is  not  in  a  normal  condition, 
may  entail  serious  consequences.  It  must  be  borne  in  mind  that  a  concentrated 
solution  of  boracic  acid  is  a  3  per  cent,  solution,  and  that  one  or  two  litres  of 
it  are  often  employed,  so  that  about  sixty  grams,  that  is,  about  two  ounces  of 
boracic  acid  pass  through  the  bladder,  which  thus  has  occasion  to  absorb  a  far 
larger  amount  of  boracic  acid  than  is  ever  given  by  the  mouth.  In  the  above 
cases,  therefore,  the  five  grains  given  per  os  every  four  hours  are  so  small  an 
amount  comparatively  that  they  cannot  be  considered  as  playing  any  part  in  the 
dangerous  effects  observed. 

The  account  of  the  “  Epitome  ”  further  speaks  of  two  fatal  cases  of  boracic 
acid  poisoning  observed  by  C.  H.  Wood  ;  but  it  omits  the  statement  in  both 
these  cases  too — as  in  the  first  two — there  was  washing  out  with  concentrated 
solution  of  a  lumber  abscess  in  one  case  and  a  pleural  cavity  in  the  other. 
The  account  in  the  “  Epitome  ”  also  omits  two  important  remarks  of  Wood. 
He  says  : — “  They  (boracic  acid  and  salts)  have  a  very  feeble  effect  upon  the 
animal  system,”  and  further,  that  his  experiments  show  “  that  enormous  doses 
depressed  the  spinal  centre  of  the  frog,”  that  is,  of  course,  .in  the  shape  of  sub¬ 
cutaneous  injections. 

In  conclusion,  I  see  no  reason  to  modify  my  statement  in  my  pamphlet  on 
“  Borax  and  Boracic  Acid  ”  (J  and  A.  Churchill,  London,  1899),  namely,  that 
there  are  no  cases  on  record  of  poisoning  from  the  internal  use  of  borax  and 
boracic  acid  in  doses  such  as  are  customary  for  the  preservation  of  food,  and  even 
in  far  greater  doses.  But  I  have  never  denied  that  excessive  aborption  from 
body  cavities  may  cause  dangerous  symptoms.  But  Mr.  Rinehart  is  wrong  in 
considering  these  symptoms  to  have  any  relation  to,  or  connection  with,  the 
doses  used  in  the  preservation  of  food.  Such  reasoning  would  lead  us  to  discard 
substances  such  as  common  salt  and  saltpetre,  which  even  in  weak  solutions 
may  cause  dangerous  accidents  in  the  treatment  of  wounds. 

After  considerable  search  through  medical  journals,  the  editor  has 
not  found  any  fatal  cases  reported,  but  in  the  Lancet ,  1,  1899,  p.  23,  is 
a  case  of  dermatitis  and  other  toxic  effects  of  boric  acid,  reported  by 
Dr.  R.  B.  Wild,  and  in  the  1,  1899,  p.  17,  Dr,  Sophia  Grumpelt 

records  the  following  : — 

A  short  tune  ago,  while  attending  a  lady  suffering  from  long-standing  inflam¬ 
mation  of  the  bowels,  I  ordered  irrigations  of  boracic  acid  twice  daily — a  table¬ 
spoonful  to  a  pint  of  warm  water.  The  result  was  most  satisfactory  as  regards  the 
disease,  but  after  three  or  four  injections  she  began  to  complain  of  headache,  slight 
nausea,  and  intense  dryness  of  the  skin.  On  discontinuing  the  use  of  the  boracic 
acid  injections  the  symptoms  ceased,  to  commence  again  with  the  resumption  of 
irrigation.  They  ceased  only  when  the  disease  was  so  far  cured  that  we  were 
able  to  use  a  solution  of  half  the  strength  once  daily.  This  is  the  first  case  I 
have  met  in  which  boracic  acid  caused  unpleasant  symptoms,  and  I  have  used 
it  freely  for  children. 

For  a  further  case  vide  Lancet,  1,  1909,  p.  1345. 

Here  it  was  alleged  that  five  grains  of  borax  to  the  pint  caused  diarrhoea, 
loss  of  appetite  and  weight,  in  a  very  young  child.  The  evidence  that  these 
symptoms  were  due  to  the  borax  seems  inconclusive,  but  it  was  sufficiently 
conclusive  for  the  trial,  and  damages  were  awarded  against  those  responsible 
for  its  introduction. 
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The  official  dose  of  borax  is  five  to  twenty  grains,  and  the  evidence 
seems  distinctly  to  point  to  this  as  safe.  Such  doses  have  no  aborti- 
facient  effect  although  such  a  foolish  idea  has  been  suggested. 

For  Borax  and  boracic  acid  food  preservatives  vide  later  under 
Poisoning  by  Food. 

Sodium  Iodide  (Nal). 

The  following  is  taken  from  Epit.,  2,  1899,  No.  148.  Con¬ 

sidering  the  slight  toxicity  of  the  salt,  it  would  seem  that  the  syphilis 
had  more  to  do  with  death  than  the  iodide  : — 

Franz)  Wien.  Klin.  Woeh.,  No.  23, 1899)  reports  a  fatal  case  of  iodine  poisoning. 
The  patient,  a  man  aged  seventy,  suffered  from  arterio -sclerosis,  chronic  inter¬ 
stitial  nephritis,  and  hypertrophy  of  the  left  ventricle.  Ten  years  before  he 
contracted  severe  syphilis.  On  December  3rd  and  4th  he  was  given  fifteen 
grains  of  sodium  iodide.  This  was  followed  by  iodism  and  iodine  acne.  On  the 
same  day  appeared  sub-conjunctival  petechias,  swelling  of  the  mucous  membrane 
of  the  nose  and  throat,  dyspnoea  and  swelling  of  both  testicles.  On  December 
7th  the  nares  ulcerated  ;  the  urine  contained  albumen,  hyaline  and  granular 
casts.  No  iodine  was  found  in  the  urine.  On  December  10th  there  occurred 
inflammatory  infiltrations  in  the  skin  of  the  face  and  trunk  ;  a  phagedaenic 
ulcer  formed  on  the  lower  lip  ;  the  skin  of  the  trunk  and  extremities  was  covered 
with  small  abscesses  and  vesicles  containing  turbid  yellowish -green  serum.  This 
condition  was  followed  by  double  hydrothorax,  pulmonary  oedema,  and  death. 
At  the  necropsy  the  following  changes  were  found  :  pemphigus  of  the  skin  and 
mucous  membrane  of  the  oesophagus,  chronic  interstitial  nephritis,  hypertrophy 
and  dilatation  of  the  heart,  sero -fibrinous  pericarditis,  double  hydrothorax, 
oedema  of  brain  and  lungs,  chronic  perisplenitis,  and  commencing  cirrhosis 
of  the  liver.  The  explanation  of  the  case  is  that  owing  to  the  diseased  state 
of  the  kidneys  the  iodine  was  not  eliminated,  and  the  amount  retained  was 
sufficient  to  cause  death  in  such  a  broken-down  subject. 

Poisoning  by  Zinc  Salts. 

Source  and  Method  of  Occurrence. — The  sulphate  of  zinc  is  employed 
to  some  extent  in  medicine  as  a  safe  and  reliable  emetic  ;  dose,  ten  to 
thirty  grains  ;  also  as  tonic,  dose,  one  to  three  grains. 

Tardieu  and  Roussin  have  published  a  case  of  criminal  poisoning 
by  sulphate  of  zinc  administered  in  soup.  A  woman,  set.  60,  died  in 
three  days  under  the  usual  symptoms  of  irritant  poisoning  (gastro¬ 
enteritis).  Zinc  was  detected  in  the  coats  of  the  stomach  and  intestines, 
as  well  as  in  the  spleen  and  liver  (“  Ann.  d’Hyg.,”  1871). 

A  case  is  reported,  in  which  it  is  supposed  that  the  sulphate  des¬ 
troyed  life  by  its  slow  or  chronic  effects  ( Lancet ,  1859,  2,  p.  210). 

The  chloride  practically  only  occurs  as  a  disinfectant  under  the 
name  of  “  Burnett’s  Fluid,”  which  is  a  highly  concentrated  solution 
of  the  pure,  or  sometimes  impure,  chloride  of  the  metal,  containing 
about  220  grains  of  the  salt  per  fluid  ounce  ;  it  has  been  taken  by 
accident  in  several  cases,  and  in  one  instance  was  supposed  to  have 
been  criminally  administered  as  a  poison. 

The  oxide  is  largely  used  in  medicine  in  the  form  of  ointment,  but 
no  ease  is  recorded  of  poisoning  by  it. 

For  an  account  of  wholesale  poisoning  by  drinking  water  impreg- 
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nated  with  a  zinc  salt,  probably  the  carbonate,  vide  B.M.J . ,  2,  1901, 
p.  615.  Sulphate  of  zinc  has  been  occasionally  fraudulently  added 
to  bread  (Horn’s  Vierteljahrsschr.,  1870,  1,  323). 

Lancet ,  1,  1909,  p.  1137,  reports  a  case  in  which  a  girl,  set.  13, 
died  from  zinc  poisoning  in  which  the  metal  was  taken  in  food  prepared 
in  cooking  pans  coated  with  an  alloy  containing  zinc. 

In  1891  three  deaths  from  zinc  salts  were  recorded  in  England  and 
Wales,  but  none  in  1901. 

Toxicity  and  Fatal  Dose.— Neither  the  sulphate  nor  the  oxide  of 
zinc  can  be  regarded  as  powerful  irritants,  although  they  are  usually 
described  as  poisons. 

Luff  reports  (“For.  Med.”)  that  death  has  occurred  in  an  adult  after 
taking  an  ounce  and  a  half  of  the  sulphate,  but  he  gives  no  reference. 

In  one  case  a  lady  recovered  after  taking  sixty-seven  grains  ( Lancet , 
1856,  1,  p.  540).  In  another,  which  occurred  in  1872,  communicated 
by  Mackintosh,  a  man,  set,  20,  recovered  in  a  few  days  after  taking 
an  ounce  of  sulphate  of  zinc  by  mistake  for  Epsom  salts,  to  which  it 
closely  approximates  in  appearance.  There  was  early  vomiting  and 
purging  of  a  most  violent  kind,  with  great  prostration  of  strength. 
The  greater  part  of  this  large  dose  was  no  doubt  thus  carried  out  of 
the  body. 

In  cases  of  epilepsy,  sulphate  of  zinc  has  been  given  in  doses  of 
forty  grains  three  times  a  day,  first  commencing  with  small  doses. 
As  a  rule  no  ill  effects  follow,  and  none  of  the  usual  symptoms  of 
irritation  are  observed.  With  respect  to  oxide  of  zinc,  it  has  been 
prescribed  in  large  doses  without  injury  to  health.  An  epileptic  took 
as  much  as  one  pound  ih  seven  months,  the  largest  quantity  taken  in 
one  day  being  seventy  grains.  Although  he  did  not  suffer  from  the 
remedy,  the  disease  was  not  cured  ( Lancet ,  1862,  1,  p.  224). 

The  chloride,  or  at  leas.t  “  Burnett’s  Fluid,”  is  much  more  toxic, 
but  the  exact  doses  of  the  chloride  are  not  available.  Luff  ( loc .  cit.) 
says  six  grains  have  proved  fatal  :  there  can  be  no  doubt  but  that  the 
free  acid  is  as  responsible  as  the  true  salt,  or  more  so,  for  the  fatal  event. 

Duration.- — In  an  acute  case  it  is  possible  to  believe  that  death 
might  occur  in  three  or  four  hours  from  exhaustion  if  the  victim  were 
already  debilitated  by  disease,  but  the  shortest  recorded  is  two  hours 
(vide  below).  If  death  does  not  thus  take  place  recovery  is  usually 
rapid  except  in  the  case  of  the  chloride,  which  produces  undoubtedly 
gross  organic  change  in  the  mucous  membrane  of  the  stomach  as  well 
as  a  simple  acute  gastritis.  The  latter  may  pass  off  in  a  fortnight  or 
so,  but  the  former  may  lead  to  any  or  all  of  the  ordinary  results  of  a 
gastric  ulcer,  i.e.  haemorrhage,  perforation  or  scarring,  with  blockage 
of  the  exit  from  the  stomach,  and  to  these  no  approximate  limit  can 
be  assigned. 

In  one  case,  about  two  ounces  of  a  solution  containing  only  twelve  grains 
of  the  chloride  were  swallowed.  The  patient  immediately  felt  pain  and  nausea  ; 
vomiting  followed,  and  she  recovered,  but  suffered  from  some  indisposition  for 
three  weeks.  In  a  second  case,  a  wineglassful,  equivalent  to  at  least  two  hun¬ 
dred  grains  of  solid  chloride,  was  swallowed.  The  man  instantly  experienced  a 
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burning  pain  in  the  gullet,  burning  and  griping  pain  in  the  stomach,  great 
nausea,  and  coldness.  Vomiting  came  on  in  two  minutes  ;  the  legs  were  drawn 
up  to  the  body  ;  there  was  cold  perspiration,  with  other  signs  of  collapse.  He 
recovered  in  sixteen  days  (Ed.  Med.  and  Surg.  J .,  1848,  p.  335). 

In  1863  a  girl  took  a  wineglassful  of  “  Burnett’s  Fluid,”  and  died 
in  less  than  two  hours. 

Symptoms.— The  symptoms  produced  by  an  overdose  of  sulphate 
of  zinc,  which  is  a  powerful  emetic,  are  pain  in  the  abdomen  and 
violent  vomiting,  coming  on  almost  immediately,  followed  by  severe 
purging.  As  with  other  metallic  emetics  and  purgatives  if  the  imme¬ 
diate  alimentary  effect  is  not  produced,  danger  is  the  greater  that  the 
salt  will  be  absorbed  and  produce  deleterious  effects  on  the  nervous 
system  and  on  the  heart  muscle.  If  it  is  the  chloride  which  has  been 
swallowed,  there  is  often,  but  not  invariably,  a  burning  pain  in  the 
mouth  and  gullet  as  the  poison  is  swallowed. 

Cases  show  that  a  concentrated  solution  of  the  chloride  has  a 
strong  corrosive  action,  destroying  the  membrane  of  the  mouth, 
throat,  gullet,  and  stomach.  Judging,  too,  by  other  cases,  it  would 
appear  possible  that  zinc  may  cause  peculiar  nerve  symptoms  after 
absorption.  Thus  in  one  case  loss  of  voice  was  marked  (?  laryngitis), 
and  in  another,  after  the  lapse  of  a  fortnight,  a  train  of  nervous  symp¬ 
toms  set  in,  indicated  by  a  complete  perversion  of  taste  and  smell. 
The  patient  recovered  in  about  three  months  ( Lancet ,  1853,  2,  p.  159). 

Treatment. — -White  of  eggs  and  milk  should  be  given.  Beyond 
this  there  is  little  antidotal  treatment  to  be  done,  for  vomiting  occurs 
from  the  poison  so  freely  that  there  is  no  necessity  to  empty  the 
stomach.  General  measures  to  counteract  shock  and  collapse  must 
be  adopted  [vide  p.  346). 

Post-mortem  Appearances. — -These  are  not  characteristic  of  zinc, 
but  must  be  recorded  as  facts.  They  are  the  natural  results  of  strong 
irritants,  with  slight  corrosive  power,  and  were  probably  more  due  to 
the  free  hydrochloric  acid  than  the  chloride  of  zinc. 

In  the  case  of  an  infant,  aged  fifteen  months,  which  died  from  the 
effects  of  this  poison,  the  lining  membrane  of  the  mouth  and  throat 
was  white  and  opaque.  The  stomach  was  hard  and  leathery,  containing 
a  liquid  like  curds  and  whey.  Its  inner  surface  was  corrugated, 
opaque,  and  tinged  of  a  dark  leather  hue.  The  lungs  and  kidneys 
were  congested.  The  fluid  of  the  stomach  was  found  to  contain 
chloride  of  zinc  (Med.  Times,  July  13tli,  1850,  p.  47). 

In  a  case,  which  proved  fatal  at  Guy’s  Hospital  in  1856,  the  coats 
of  the  stomach  were  excessively  thickened,  and  had  a  leathery  con¬ 
sistency.  In  another  case,  the  stomach  is  described  as  being  shrivelled 
up  and  ulcerated  (Pharm.  Jour.,  January,  1867,  p.  420).  In  Mark¬ 
ham’s  case,  the  stomach  was  so  constricted  at  the  intestinal  end  by  a 
cicatrix,  that  it  would  only  admit  a  crow-quill.  The  pyloric  opening 
was  involved  in  this  cicatrix,  which  was  about  one  quarter  of  an  incli 
wide.  There  was  no  other  sign  of  disease  in  the  body. 

In  one  case,  with  the  exception  of  the  cardiac  orifice,  which  was 
healthy,  the  whole  of  the  mucous  membraue  of  the  stomach  was  of  a 
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deep  red  colour,  thickened,  and  softened.  This  redness  was  uniformly 
intense,  as  far  as  that  part  of  the  fundus  which  lay  in  contact  with  the 
spleen  ;  here  the  redness  was  deeper  than  elsewhere,  and  there  was  an 
ulcer  of  the  size  of  a  penny-piece,  which  had  penetrated  the  coats  of 
the  stomach,  but  had  been  prevented  from  perforation,  partly  by  the 
spleen,  which  formed  the  floor  of  the  ulcer,  partly  by  adhesions  which 
passed  from  the  spleen  to  the  stomach.  There  was  also  congestion 
dong  the  whole  length  of  the  intestinal  canal.  (Other  cases  will  be 
found  reported  in  the  Lancet ,  1864,  1,  p.  35  ;  and  2,  p.  267.) 

Analysis.- — The  sulphate  is  seen  in  white  prismatic  crystals,  closely 
resembling  in  appearance  Epsom  salts  and  oxalic  acid  ;  from  oxalic 
mid  it  is  distinguished  by  remaining  fixed  when  heated  on  platinum-foil ; 
from  Epsom  salts,  by  tests  applied  to  its  solution.*  It  is  readily 
iissolved  by  water,  this  fluid  taking  up  about  one-third  of  its  weight 
it  ordinary  temperatures.  The  solution  has  a  slightly  acid  reaction, 
ind  the  following  tests  may  be  applied  to  it  for  the  detection  of  zinc. 
1.  Ammonia  and  potash  give  white  precipitates,  soluble  in  excess 
3f  the  alkalies.  2.  Ferrocyanide  of  potassium,  a  white  precipitate, 
h  Sulphuretted  hydrogen  and  sulphide  of  ammonia,  milky- white 
precipitates,  provided  the  solution  is  pure  and  neutral,  or  nearly  so. 
[f  the  solution  is  very  acid,  sulphuretted  hydrogen  produces  no  effect 
whatever.  4.  Zinc  may  be  separated  in  the  metallic  state  by  placing- 
in  the  solution  a  slip  of  magnesium  (vide  also  tests  for  H2  S04). 

In  Organic  Liquids. — If  the  sulphate  is  dissolved,  and  the  solution 
ls  not  too  acid,  we  may  pass  into  it  a  current  of  sulphuretted  hydrogen 
^as  ;  the  presence  of  zinc  is  immediately  indicated  by  a  milky- white 
precipitate  ;  the  sulphide  may  be  collected  and  decomposed  by  boiling 
t  with  hydrochloric  acid.  The  solution  may  be  then  tested  for  zinc, 
rhis  compound  being  frequently  employed  as  an  emetic,  may  be 
innocently  present  in  an  organic  liquid,  or  in  the  contents  of  the 
stomach. 

Of  the  Chloride. — The  chlorine  may  be  detected  by  nitrate  of  silver 
—the  zinc  by  the  tests  already  described.  If  a  portion  of  the  diluted 
solution  is  placed  in  a  platinum  capsule,  and  the  platinum  touched 
with  magnesium,  the  zinc  is  immediately  obtained  in  the  metallic 
state. 

The  following  is  a  useful  and  delicate  test  for  compounds  of  this 
metal :  Evaporate  a  small  portion  of  the  suspected  solution  to  dryness. 
Heat  a  little  of  the  dry  residue  on  platinum  wire  in  the  oxidising 
flame.  A  zinc  residue  will  be  a  yellow  when  hot  and  white  when  cold. 
Moisten  with  cobalt  nitrate  and  heat  again  :  a  zinc  residue  will  now 
burn  green.  Zinc  can  be  detected  in  the  tissues  only  by  incineration 
it  a  low  temperature,  and  an  examination  of  the  ash.  The  chloride 
is,  however,  sometimes  used  for  the  preservation  of  the  dead  body. 
This  might  account  for  its  occasional  presence. 

Cases. — -The  following  is  reported  by  Dr.  Mackintosh  ( B.M.J. ,  2, 
1900,  p.  1706).  The  packet  contained  one  ounce  of  the  sulphate,  but 
it  is  possible  that  she  swallowed  two  ounces  : — 
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I  was  called  to  see  A.  C.,  a  widow,  aged  fifty-three  years,  at  about  5  p.m.  on 
July  5th,  1900.  She  was  said  to  have  swallowed  a  large  packet  of  sulphate  of 
zinc  at  some  time  between  1  and  3  p.m.  She  was  suffering  from  severe  pain 
in  the  stomach  and  bowels,  paleness  of  the  countenance,  coldness  of  the  limbs, 
irregular  pulse,  and  cold  sweats,  with  purging,  but  had  only  vomited  about  a 
teaspoonful.  I  administered  a  large  amount  of  carbonate  of  soda  diluted  freely 
with  tepid  water.  Copious  vomiting  of  a  white  fluid  ensued  (showing  presence 
of  carbonate  of  zinc).  After  which  I  directed  that  she  should  be  frequently 
given  white  of  egg  and  milk,  and  later  on,  when  signs  of  collapse  appeared, 
whisky  with  the  latter.  I  injected  \  gr.  of  morphine  for  the  pain,  and  after¬ 
wards  gave  1  gr.  opium  tablets  at  intervals.  I  saw  her  again  at  7  and  9  p.m. 
At  the  latter  time  she  seemed  easier.  When  visited  at  9.20  a.m.  on  July  6th  she 
was  almost  pulseless  and  collapsed.  Every  effort  was  made  to  revive  her,  but 
she  died  in  a  state  of  collapse  at  about  10.30  a.m.,  about  twenty  hours  aftei 
taking  the  poison.  Necropsy  made  forty-eight  hours  after  death. 

Externally. — The  body  was  well  nourished  :  post-mortem  lividity  slight, 
decomposition  rapid.  Condition  of  the  Head  and  Viscera. — The  membranes 
of  the  brain  were  congested,  and  there  was  a  large  amount  of  blood  in  the 
sinuses.  The  arteries  at  the  base  were  congested,  and  there  was  a  considerable 
amount  of  serous  fluid  in  the  left  ventricle,  and  a  little  in  the  right.  Condition 
of  Thorax  and  Viscera. — The  pleura  was  normal  and  non  adherent.  Botli 
lungs  were  engorged  with  dark  blood.  Heart  normal.  Condition  of  Abdomen 
and  Viscera. — The  stomach  contained  partially  digested  egg  and  milk. 
The  mucous  membrane  lining  it  showed  patches  of  intense  inflammation, 
but  this  was  much  more  marked  in  the  small  intestines,  which  were 
inflamed  throughout.  The  inflammation  in  the  large  intestine  was,  again, 
of  a  patchy  character.  So  vivid  was  the  congestion  of  the  small  intestines 
that  it  was  plainly  visible  from  the  outside  before  they  were  slit  up.  Liver, 
51  ozs.,  anaemic  but  otherwise  normal.  Spleen,  soft  and  congested.  Left 
kidney,  4|  ozs.,  and  fatty  ;  right,  4  ozs.,  normal. 


* 

Magnesium  Salts. 

Source  and  Method  of  Occurrence. — The  sulphate  and  the  two 

carbonates  are  used  in  medicine  as  the  commonest  and  safest  of  the 
saline  aperients,  but  it  is  generally  to  be  noticed  that  if  these  ordinary 
saline  purgatives  do  not  exert  their  expected  action  of  purgation 
they  are  likely  to  give  rise  to  toxic  symptoms,  for  they  exert  a  dele¬ 
terious  action  on  the  heart  after  absorption,  probably  by  reason  of  the 
metallic  element,  in  a  manner  similar  to,  but  less  powerful  than, 
that  in  which  barium  is  known  to  act.  For  a  case  of  this  nature, 
happily  not  fatal,  vide  Lancet,  2,  1896,  p.  461. 

Toxicity  and  Fatal  Dose. — It  is  somewhat  difficult  from  a  toxico¬ 
logical  point  of  view  to  speak  of  a  fatal  dose  or  even  of  toxicity,  for  the 
former  as  recorded  is  one  ounce,  and  yet  this  is  a  perfectly  natural 
and  even  proper  dose  to  be  administered  to  an  adult. 

Duration. — Some  hours  generally  elapse  between  the  taking  of 
the  material  and  the  fatal  event,  but  the  symptoms  themselves  com¬ 
mence  in  about  half  an  hour  or  less.  Death  has  followed  in  eighty 
minutes  after  taking  four  ounces  (Lancet,  1891). 

Symptoms.  — V omiting  occasionally  occurs,  with  some  pain  in  the 
stomach.  Cyanosis,  stupor,  and  tetanic  spasms  were  observed  in  a 
case  recorded  by  Headley  Neale  (vide  Pharm.  Jour.,  September  12th, 
1896,  p.  235)  in  a  lad  set.  15  who  had  taken  an  ounce.  In  the  Lancet , 
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1891,  is  recorded  a  case  in  which  with  local  stomach  pain  a  choking 
:eeling  occurred,  rapidly  followed  by  collapse. 

Post-mortem  Appearances.— In  a  case  recorded  by  Luff.  (“  For. 
Med.”)  there  was  no  special  appearances  in  the  stomach  noticeable. 

Analysis.  After  filtration  of  the  vomit  or  stomach  contents  the 
>rdinary  tests  for  magnesium  may  be  applied  to  the  filtrate. 

Cases  are  rare,  but  the  B.M.J.  (1891,  2,  pp.  490  and  574)  records 
'Wo  fatal  cases  of  poisoning  by  Epsom  salts.  In  one  of  these  cases 
me  ounce  only  of  the  substance  was  taken — an  ordinary  large  dose. 

Chas.  Eraser,  M.D.,  in  the  Lancet ,  1,  1909,  p.  1174,  records  a  non- 
atal  case  in  a  boy  three  and  a  half  years  of  age  from  a  “  heaped-up 
-easpoonful.”  In  the  same  article  he  refers  to  the  fact  that  from  1841 
0  1896  he  could  only  find  records  of  six  cases,  which  he  then  proceeds 
;o  describe. 

Poisoning  by  Silver  Salts. 

Source  and  Method  of  Occurrence. — The  nitrate  is  the  only  salt 
hat  has  caused  symptoms  of  poisoning,  and  that  usually  by  acci- 
lental  slipping  when  the  throat  is  being  painted  with  “  silver  stick.” 
t  is  used  as  a  pure  preparation  and  also  in  a  form  known  as  4  4  miti¬ 
gated  silver.” 

Toxicity  and  Fatal  Dose. — The  actual  fatal  toxicity  is  not  very  great, 
mt  the  irritation  caused  may  be  very  severe. 

In  1861  a  woman,  set.  51,  died  in  three  days  from  the  effects  of 
;aking  a  six-ounce  mixture  containing  fifty  grains  of  nitrate  of  silver 
lunar  caustic)  given  in  divided  doses. 

Duration. — The  case  below  died  in  six  hours,  which  is  the  shortest 
>n  record. 

Symptoms. — Pain  in  the  stomach,  vomiting  amd  purging  come  on 
•apidly  as  in  most  other  irritants. 

Before  bromide  of  potassium  was  used  for  epilepsy,  silver  used  to  be 
pven,  and  in  many  cases  produced  a  peculiar  discoloration  of  the  skin, 
)ut  such  cases  are  now  practically  unknown  ;  but  it  may  be  that  some 
lay  a*civil  action  for  damages  may  be  brought,  if  it  is  alleged  or  proved 
hat  a  preparation  for  the  hair  contains  the  salt,  and  a  discoloration  of 
'he  skin  has  followed.  There  is  no  means  known  by  which  the  colour 
Jan  be  removed. 

Treatment. — Common  salt  is  the  best  antidote,  forming  as  it  does 
1  chloride  of  silver  which  is  insoluble  in  acids,  but  requires  evacuation 
3y  emesis  or  purging. 

Post-mortem  Appearances.— Only  characteristic  of  an  irritant, 
.e.,  inflammation  of  stomach  and  intestines. 

Cases. — A  well-marked  case  of  poisoning  with  this  substance 
occurred  to  Scattergood.  A  portion  of  a  stick  of  lunar  caustic  dropped 
town  the  throat  of  a  child  aged  fifteen  months.  In  spite  of  treatment, 
he  child  died  in  six  hours  in  violent  convulsions  (B.M.J.,  1871,  1, 
3.  527,  and  Amer.  Jour.  Med .  Sci.,  July,  1871,  p.  287). 

Analysis. — Luff  gives  the  four  following  tests  for  silver  : — 

1.  Hydrochloric  acid  gives  a  white  curdy  precipitate  of  silver 
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chloride,  insoluble  in  nitric  acid,  but  soluble  in  solution  of  ammoni 

2.  Potassium  chromate  gives  in  neutral  solutions  a  red  precipita 
of  silver  chromate. 

3.  Lime-water  produces  a  brown  precipitate  of  silver  oxide. 

4.  Sodium  phosphate  gives  a  yellow  precipitate  of  silver  phosphal 

Poisoning  by  Barium  Salts. 

Source  and  Method  of  Occurrence. — The  salts  of  barium  are  coi 

mercial  articles.  The  recorded  cases  have  been  due  to  accide: 
and  to  suicide.  The  chloride  and  carbonate  enter  into  some  r 
poisons  (Mann).  The  salts  are  used  in  sizing  cotton. 

Toxicity  and  Fatal  Dose.— The  salts  of  barium  are  distinctly 
be  looked  upon  as  poisons  ;  they  have  not  only  a  local  irritant  actio 
but  it  is  also  asserted  that  barium  salts  are  similar  in  their  action 
digitalis,  that  they  are  cardiac  poisons,  the  ventricles  of  the  hea 
after  death  being  found  rigidly  contracted. 

The  smallest  quantity  of  a  soluble  barium  salt  that  has  produc< 
death  is  one  hundred  grains  in  an  adult ;  one  teaspoonful  (Mann) 
the  powdered  chloride  has  caused  death. 

Duration. — This  varies  from  one  hour  to  seven  days.  Vide  cas 
below. 

Symptoms. — They  usually  consist  of  great  thirst,  excessive  vomitii 
and  purging,  convulsions,  dilated  pupils,  and  paralysis.  The  pos 
mortem  appearances  are  variable,  except  that  intense  inflammatic 
of  the  lower  bowel  (rectum)  is  constantly  observed  in  fatal  case 
Vide  also  cases  below. 

Treatment  and  Antidotes. — An  ounce  of  sulphate  of  soda  or  Glai 
ber’s  salts  dissolved  in  a  tumbler  of  water  should  be  administere< 
with  the  object  of  converting  the  soluble  barium  salt  into  the  insolub 
sulphate  of  barium.  The  stomach-pump  or  tube  should  be  afterwan 
employed,  and  the  stomach  thoroughly  washed  out.  The  after- trea 
ment  should  be  directed  to  overcoming  the  depressant  and  convu 
sant  action  of  the  poison.  The  patient  should  be  wrapped  in'  war] 
blankets,  and  hot- water  bottles  applied  to  the  feet ;  brandy  shoul 
be  given  either  by  the  mouth,  rectum,  or  hypodermically,  to  counte 
act  collapse.  If  much  pain  persist,  hypodermic  injections  of  mo 
phine  should  be  employed  (Luff). 

Post-mortem  Appearances. — In  one  case  at  the  post-mortei 
examination,  made  fifty-six  hours  after  death,  the  stomach  was  foun 
much  ecchymosed  from  the  fundus  to  the  lesser  curvature.  TI 
ecchymoses  were  in  large  patches  over  the  fundus,  in  smaller  patclu 
towards  the  middle,  and  in  still  smaller  patches  at  the  pyloric  portio 
of  the  organ.  The  intervening  membrane  was  covered  with  a  litti 
mucus.  Particles  of  the  poison  were  found  imbedded  in  the  mucoi 
membrane.  The  peritoneal  aspect  of  the  stomach  was  of  a  pale  re 
tint.  There  were  numerous  ecchymosed  patches  in  the  duodenun 
Two  grains  of  carbonate  of  barium  were  extracted  from  the  stomacl 
The  quantity  taken  could  not  be  ascertained.  Traces  of  bariui 


POISONING  BY  BARIUM  SALTS 


445 


were  also  detected  in  the  liver.  Mann  ( loc .  cit.)  states  that  in  one 
3ase  the  stomach  was  perforated. 

The  editor  cannot  find  that  there  is  anything  special  to  barium 
poisoning  to  be  found  in  the  post-mortem  except  the  metal  itself 
by  analysis. 

Analysis. — Chloride  of  Barium  crystallises  in  thin  plates  :  it  is 
soluble  in  water.  1.  The  solution  yields  an  insoluble  white  precipi¬ 
tate  with  sulphuric  acid  or  an  alkaline  sulphate.  This  precipitate  is 
insoluble  in  nitric  acid.  2.  The  powdered  salt,  burnt  on  platinum 
wire  in  a  smokeless  flame,  imparts  to  it  a  greenish-yellow  colour. 
3.  Chlorine  may  be  detected  by  a  solution  of  nitrate  of  silver  (vide  also 
bests  for  HC1). 

Carbonate  of  Barium  is  a  white  insoluble  powder.  It  is  entirely 
dissolved  with  effervescence  (carbonic  acid)  by  diluted  hydrochloric 
mid.  This  solution  on  evaporation  yields  crystalline  plates  of  chloride 
}f  barium,  which  may  be  detected  by  the  processes  above  mentioned. 

Note  to  be  added  to  the  Tests  for  Barium. — It  must  be  borne  in  mind  that 
©ad  solutions  also  give  a  white  precipitate  with  sulphuric  acid,  and  that  copper 
3ompounds  give  a  more  intense  green  colour  to  flame.  The  presence  of  these  two 
metals  must  therefore  be  excluded  by  showing  that  the  suspected  solution  when 
slightly  acidulated  with  dilute  HC1  gives  no  black  precipitate  with  H2S. 

Cases. — A  woman,  set.  33,  took  by  mistake  for  Epsom  salts  less  than  a  tea¬ 
spoonful  (one  hundred  grains)  of  the  chloride.  In  half  an  hour  there  was  a 
feeling  of  deadly  sickness,  with  sharp  burning  pains  in  the  stomach  and  bowels. 
Vomiting  and  purging  set  in  violently,  the  purging  being  attended  with  straining. 
An  hour  and  a  half  after  she  had  taken  the  poison  the  following  symptoms 
were  observed  :  the  face  pale  and  anxious,  eyes  deeply  simk,  surface 
-old,  heart’s  action  feeble,  pulse  scarcely  perceptible,  tongue  natural,  loss 
3f  muscular  power,  sensation  and  intelligence  not  affected,  pupils  natural. 
Fluids  taken  were  instantly  rejected  with  a  ropy  mucus.  There  was  pain  in 
the  stomach,  singing  in  the  ears,  twitching  of  the  face,  and  twisting  of  the  legs 
and  arms.  In  eight  hours  and  a  half  the  symptoms  had  abated,  but  in  about 
Fourteen  hours  the  purging  had  returned,  and  the  symptoms  were  much  worse, 
rhere  was  a  loss  of  voluntary  muscular  power.  The  breathing  was  slow  and 
laboured,  and  indicated  effusion  in  the  bronchial  tubes,  but  the  woman  was 
sensible.  An  hour  later  she  was  convulsed,  and  these  convulsions  continued  in 
paroxysms  for  two  hours,  when  she  died,  Seventeen  hours  after  taking  the  poison. 
During  the  fits  she  had  several  watery  evacuations,  and  consciousness  was  lost. 
There  was  no  post-mortem  examination  {Lancet,  1859,  1,  p.  211). 

A  case  of  poisoning  by  this  salt  is  reported  by  Wildberg.  The  symptoms 
were  those  of  irritation,  combined  with  an  affection  of  the  brain  and  nervous 
system.  Giddiness,  convulsions,  and  paralysis  were  remarked  among  them. 
In  the  case  referred  to,  half  an  ounce  proved  fatal  in  two  hours  ;  in  another 
instance  one  ounce,  taken  by  mistake  for  Glauber’s  salts,  destroyed  life  i  nan  hour. 
In  small  doses,  even,  the  chloride  has  been  observed  to  affect  the  system  power¬ 
fully.  Orfila  found  the  chloride  of  barium  was  absorbed  :  he  detected  it  in  the 
liver,  spleen,  and  kidneys  of  animals  poisoned  by  it  (“Ann.  d’Hyg.,”  1842, 

217).  A  fatal  case  of  poisoning  by  nitrate  of  barium,  taken  in  mistake  for 
sulphur,  is  reported  ( Pharm .  Jour.,  1869,  p.  181).  Another  fatal  case  is  recorded 
in  the  same  journal  for  June,  1872,  p.  1021. 

A  man  employed  in  sizing  cotton  swallowed  a  portion  about  the  size  of  a 
bean,  thinking  he  was  taking  Epsom  salts.  He  died  in  about  fourteen  hours. 
The  symptoms  were  at  first  those  of  irritant  poisoning,  but  in  the  later  stage 
paralysis  took  place.  The  medical  witness  stated  that  he  had  found  twelve 
grains  of  this  salt  sufficient  to  kill  a  dog. 
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In  March,  1892,  a  female  servant  was  given  one  hundred  and  fifty  grains 
chloride  of  barium  in  mistake  for  Carlsbad  salts.  In  twenty  minutes  she  vomite 
After  two  hours  she  was  collapsed,  with  convulsive  twitchings  of  the  mouth, 
rapid  and  feeble  pulse,  pain  in  the  region  of  the  stomach,  and  profuse  wate 
diarrhoea.  The  vomited  matter  contained  much  blood.  Death  occurred 
about  two  and  a  half  horns.  No  post-mortem  examination  was  made. 

Carbonate  of  Barium  is  said  to  have  destroyed  life  in  two  cases,  in  each 
which  only  one  drachm  was  taken  ;  but  the  following  case  shows  that  this  cor 
pound  is  not  so  poisonous  as  the  chloride.  A  young  woman  swallowed  half 
teacupful  of  the  powdered  carbonate,  mixed  with  water,  at  a  time  when  she  h? 
been  fasting  twenty-four  hours.  There  was  no  particular  taste.  In  two  hou 
she  experienced  dimness  of  sight,  double  vision,  singing  in  the  ears,  pain  in  tl 
head,  and  throbbing  in  the  temples,  with  a  sensation  of  distension,  and  weig 
at  the  pit  of  the  stomach.  There  was  also  palpitation  of  the  heart.  After 
time  she  complained  of  pain  in  the  legs  and  knees,  and  cramp  in  the  calve 
She  vomited  twice  a  fluid  like  chalk  and  water.  The  skin  was  hot  and  dr 
the  pulse  frequent,  full,  and  hard.  These  symptoms  gradually  abated,  and  s ] 
recovered,  although  the  pain  in  the  head  and  stomach  continued  for  a  long  tin 
{Med.  Gaz.,  vol.  14,  p.  448). 

A  female,  set.  28,  finding  herself  pregnant,  took  an  unknown  quantity 
carbonate  of  barium  with  suicidal  intent.  About  6  p.m.  she  vomited,  and  h* 
severe  pain  in  the  stomach.  She  slept  well,  however,  without  further  vomitin 
Next  morning  after  breakfast,  at  7  a.m.,  vomiting  was  repeated  ;  nevertheles 
she  walked  to  her  situation  about  three  miles  distant,  where  she  arrived  abo' 
9  a.m.  She  then  looked  pale  and  anxious,  and  complained  of  severe  abdomin 
pain.  She  went  to  the  privy  repeatedly,  either  on  account  of  diarrhoea 
tenesmus.  Nevertheless  she  attended  to  her  duties  as  a  domestic  servar 
but  the  vomiting  and  desire  to  go  to  stool  persisted.  At  2  p.m.  she  went  to  be 
At  4  p.m.  she  was  found  cold,  pale,  restless,  and  weak.  There  was  no  vomitin 
At  8  p.m.  she  had  alternate  flushings  and  rigors.  Speech  was  a  mere  indistin 
whisper.  Swallowing  was  difficult,  and  respiration  laboured.  At  3  a.m.  s] 
was  distressed,  the  breathing  was  short ;  she  was  perfectly  conscious.  She  wj 
found  dead  at  4  a.m.,  thirty-four  hours  after  the  commencement  of  symptorr 
The  exact  time  at  which  the  poison  was  taken  was  not  ascertained. 

Poisoning  by  Mercury  and  its  Salts. 

Source  and  Methods  of  Occurrence. — Mercury  is  a  metal  used  vei 
largely  indeed  in  the  arts,  and  commerce,  and  in  medicine.  Ii 
source  from  mines  is  interesting,  as  in  the  course  of  thus  obtaining 
for  commercial  purposes  the  workmen  suffer  from  chronic  affectior 
due  to  the  metal.  Vide  Oliver’s  “  Dangerous  Trades,”  and  als 
Brouardel,  “L’intox.  mercurielle  et  en  partic.  l’intoxication  pr( 
fessionelle  ”  ( J .  de  med.  int.  Paris,  1903,  VII.,  194);  Letull< 
“  Hydrargyrisme  professionel  ”  {Bull.  Soc.  din.  de  Paris,  1888,  130 
It  is  peculiar  amongst  metals  in  that  it  seems  to  gain  access  to  th 
body  very  easily  through  the  unbroken  skin  or  through  a  sore  eithe 
by  rubbing  in  of  ointments  or  by  exposing  the  body  to  an  atmosphei 
in  which  mercury  exists  as  a  vapour  (mercury  can  easily  be  volatilise 
by  an  ordinary  spirit  lamp).  Thus  it  happens  that,  however  admir 
istered  and  in  whatever  combination,  the  specific  effect  of  mercur; 
on  the  body  may  easily  be  obtained.  This  is  quite  apart  from  th 
most  recent  attempts  to  introduce  materials  into  the  body  by  ionisatioi 
by  means  of  electric  currents. 

At  the  Winchester  Lent  Assizes,  1859  {R.  v.  Crook),  a  quack  convicted  c 
manslaughter  by  applying  corrosive  sublimate  in  powder  to  a  cancerous  tumou 
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Tie  Motwng  forms  of  mercury  and  its  compounds  have  been 
aiown  to  cause  symptoms  of  poisoning  : _ 

1.  Mercury  m  metallic  form  ;  simple  medicinal  forms 

2.  Calomel. 

3.  Mercuric  chloride  ;  corrosive  sublimate. 

4.  White  precipitate. 

5.  Red  precipitate. 

6.  Cinnabar  or  vermilion. 

/ .  Cyanide  of  mercury. 

8.  Mercuric  sulphate. 

9.  Turpeth  mineral. 

10.  Nitrates  of  mercury. 

11.  Sulphocyanide  of  mercury. 

„  L  MetaUic  Mcreupr  is  not  usually  regarded  as  a  poison,  but  may 

e  _  0UC  nf ai]p  q”antit,y  °f  it  in  the  fluid  state  may  often 
e  swallowed  without  affecting  health,  or  without  causing  more 
easiness  than  that  which  may  arise  from  its  great  weight.  It  may 
owever  when  swallowed  produce  salivation  and  the  other  constitu- 

as  fndtfn  °f  meTry'  Xt  raPidIy  Passes  through  the  bowels,  and 
as  indeed  been  used  as  a  purgative  in  doses  of  an  ounce  or  more 

nnbirrTZ  18  ,breathed  °r  swallowed  in  a  state  of  vapour,  or  if 

lechamvld  d-  -Skm-  °r  t“T°U8  mrmbrailes  in  a  state  of  minute 
E  oYidaf  I1?10?’  i".1  wblcb  state  it  appears  to  be  easily  susceptible 

Hion  onTb  1X18  haWQet°beabs0J:bed>  and  to  produce  a  poisonous 

1  worl  men  'A,  .Symp  °mS  of  Poisoning  by  the  metal  are  seen 

?  engaged  in  trades  in  which  they  are  exposed  to  the  in¬ 
flation  of  mercurial  vapours.  Cases  of  mercurial  poisoning  are  not 
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so  frequent  as  those  of  poisoning  by  arsenic.  In  England  and  Wales 
in  the  year  1891,  six  deaths  from  mercurial  poison  were  recorded. 

Blue  pill  and  mercurial  ointment  are  preparations  in  which  mercur; 
is  finely  divided,  and  probably,  as  in  the  mixture  of  mercury  and  chalk 
more  or  less  oxidised.  A  woman  is  reported  to  have  died  from  taking 
excessive  doses  of  blue  pill  (Med.  Times  and  Gaz.,  1863,  I,  p.  466] 
Blue  or  mercurial  ointment,  which  contains  nearly  half  its  weight  o 
mercury,  has  attracted  attention  by  reason  of  its  poisonous  effects  O] 
cattle.  It  is  employed  for  the  purpose  of  dressing  sheep,  in  place  c 
arsenic,  and  twenty-five  tons  of  this  ointment  were  sold  in  one  year  b; 
a  druggist  in  Boston,  chiefly  to  farmers.  Sheep  poisoned  with  mer 
curial  ointment  have  been  sent  for  sale  to  the  dead-ipeat  markets  h 
London.  This  is  an  (usually)  unsuspected  source  of  a  noxious  elemen 
in  food  for  human  beings. 

Mercury  with  chalk  is  commonly  regarded  as  an  innocent  medicina 
compound  of  the  metal,  but  if  long  kept  and  exposed  to  light  a  portio] 
of  the  mercury  passes  to  the  highest  state  of  oxidation,  and  thus  pro 
duces  a  poisonous  effect  upon  the  system.  This  may  account  for  th< 
severe  symptoms  which  have  sometimes  resulted  from  this  preparatio] 
in  medicinal  doses.  Duncan  and  Seely  state  that  in  one  specimei 
which  should  have  contained  37*5  parts  of  metallic  mercury  4*05  part 
had  become  converted  into  black  mercurous  oxide,  and  22*25  part 
into  red  mercury  oxide. 

2.  Calomel  (Mercurous  Chloride — Subchloride  of  Mercury). — Thi 
substance,  although  commonly  regarded  as  a  mild  medicine,  is  capabl 
of  destroying  life,  in  small  doses,  by  causing  excessive  salivation  wit] 
ulceration  and  gangrene,  and  in  large  doses  by  acting  as  an  irritan 
poison. 

3.  Corrosive  Sublimate. — This  substance  has  received  a  variet; 
of  chemical  names.  It  has  been  at  various  times  called  OxymuriaU 
Chloride,  Bichloride,  Mercuric  Chloride,  and  Perchloride  of  Mercury 
To  prevent  any  confusion  from  scientific  chemical  nomenclature,  th 
old  and  popular  name  of  Corrosive  Sublimate,  expressing  the  principa 
properties  of  the  substance,  is  here  retained.  It  is  commonly  seei 
under  the  form  of  heavy  crystalline  masses,  or  of  white  crystallin 
powder.  Its  taste  is  powerfully  astringent  and  metallic,  so  that  n 
poisonous  quantity  of  it  could  be  easily  swallowed  without  a  persoi 
becoming  immediately  aware  of  it.  It  is  very  soluble  in  water,  hot  o 
cold,  and  speedily  sinks  in  it,  in  which  properties  it  differs  striking! 
from  arsenic.  One  hundred  grains  of  a  cold  saturated  solution  hol< 
dissolved  about  seven  grains  of  corrosive  sublimate,  and  one  hundre< 
parts  of  boiling  water  (212°  Fahr.)  will  dissolve  sixty  parts  of  the  poison 
It  is  also  readily  dissolved  by  alcohol  and  ether.  (2  Casper,  E.  Tr. ,  p .  62. 

The  following  note  from  the  Lancet,  2,  1893,  p.  506,  shows  on 
means  of  accidental  poisoning  by  corrosive  sublimate  : — 

Anna  Ruppert  was  charged  by  the  Pharmaceutical  Society  of  Ireland  wit 
selling  a  certain  skin  specific  containing  poison  and  with  not  being  duly  license! 
under  the  Pharmacy  Act.  Evidence  was  adduced  proving  that  the  preparatioi 
in  question,  which  was  known  as  £  Ruppert’s  Skin  Tonic,’  was  purchased  at  i 
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shop  in  Grafton  Street,  over  the  door  of  which  was  the  name  of  Anna  Ruppert 
lhe  poison  contained  m  this  preparation  was  corrosive  sublimate  to  the  extent 
according  to  Professor  Tichborne’s  analysis,  of  eight  grains  to  the  bottle.  We 
have  had  occasion  ourselves  to  submit  this  ‘  tonic  5  to  analysis,  and  found  that 
there  was  present  in  solution  1*6  grains  of  corrosive  sublimate  in  each  fluid 
ounce,  so  that  a  bottle  of  half-pint  capacity  would  hold  nearly  thirteen  grains 
of  perchlonde  of  mercury,  a  fourth  of  which  quantity  had  been  known  to  be 
sufficient  to  produce  fatal  results.  Yet  the  preparation  is  described  as  being 
a  perfectly  harmless  astringent  for  cleansing  the  skin  and  removing  freckles 
It  is  true  that  it  is  recommended  for  external  use  only,  but  the  ease  with  which 
mercurial  compounds  are  absorbed  through  the  skin  is  well  known,  two  cases 
of  death  m  fact,  being  on  record  as  resulting  from  the  application  of  corrosive 
sublimate  m  this  manner.” 

4.  White  Precipitate  (Ammonio-Mer curie  Chloride- — Ammoniated 
Mercury ).  In  1850,  a  woman  who  was  indicted  for  administering 
this  substance  to  her  husband,  owed  her  acquittal  to  the  lenient 
assumption  in  her  favour  that  it  was  not  a  poison.  Out  of  fourteen 
cases  which  the  author  collected,  in  which  white  precipitate  was  taken 
in  doses  varying  from  a  few  grains  to  forty,  two  only  proved  fatal  • 
and  one  of  these  was  the  subject  of  a  trial  for  murder  (R  v  Moore 
Lewes  Lent  Ass.,  1860). 

5.  Red  Precipitate  ( Mercuric  Oxide — Red  (hide  of  Mercury). _ 

This  substance  is  poisonous,  but  instances  of  poisoning  by  it  are  rare. 

The  following  case  occurred  at  Guy’s  Hospital  in  1833.  A  woman,  set.  22,  who 
had  swallowed  a  quantity  of  red  precipitate,  was  brought  in  labouring  under  the 
following  symptoms  i—The  surface  was  cold  and  clammy,  there  was  stupor 
approaching  to  narcotism,  frothy  discharge  from  the  mouth,  and  occasional 
vomiting  :  the  vomited  matters  contained  some  red  powder  which  was  proved 
to  be  red  precipitate.  There  was  considerable  pain  in  the  abdomen,  increased 
by  pressure  ;  and  there  were  cramps  in  the  lower  extremities.  On  the  following 
clay  the  throat  and  mouth  became  painful,  and  -she  complained  of  a  coppery 
taste.  The  treatment  consisted  in  the  use  of  the  stomach-pump,  and  the  free 
administration  of  albumen  and  gluten.  She  left  the  hospital  four  days  after¬ 
wards,  still  under  the  influence  of  mercury.  The  quantity  of  oxide  taken  was 
not  ascertained. 

In  1897,  a  Woman  was  treated  in  Guy’s  Hospital,  who  had  taken  red  precipi- 
tate  and  laudanum.  Severe  abdominal  pain,  vomiting,  and  bloody  purging,  were 
t  le  most  prominent  symptoms.  The  woman  recovered  without  salivation. 

Vide  also  Mitchell,  “A  Fatal  Case  of  Poisoning  by  Red  Oxide  of  Mercurv  * 
Necropsy  ( Boston  M.  and  S.  Journ.,  1897,  CXXXVI.,  257). 

6.  Cinnabar  Vermilion  ( Mercuric  Sulphide). — The  term  Cinnabar 
is  applied  to  a  dark  and  heavy  compound  of  sulphur  and  mercury, 
while  Vermilion  is  the  same  substance  reduced  to  a  fine  powder.  It 
is  well  known  as  a  red  pigment,  and  is  sometimes  employed  in  colouring 
confectionery  and  wafers.  It  is  stated  to  have  proved  fatal  to  animals 
in  quantities  of  from  thirty  to  seventy  grains  when  applied  externally 
to  a  wound.  Cinnabar  is  sometimes  used  for  giving  a  red  colour  to 
ointments,  e.g.,  sulphur  ointment,  and  it  is  also  employed  as  a  colouring 
matter  in  vulcanised  rubber  for  mounting  artificial  teeth.  Although 
his  insoluble  compound  of  mercury  cannot  be  regarded  as  an  active 

irritant  poison  in  the  stomach,  the  placing  of  it  'in  such  a  situation 
that  it  should  be  always  in  contact  with  the  mucous  fluids  of  the  mouth 
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is  liable  to  lead  to  the  usual  consequences  of  chronic  poisoning 
mercury. 

In  1864  a  medical  man  consulted  the  author  under  the  following  circumstances 
Upon  the  recommendation  of  a  dentist,  he  had  worn  this  red  composition  as  ; 
frame  for  false  teeth,  in  place  of  gold.  After  some  time  he  perceived  a  metalli 
taste  in  his  mouth,  the  gums  became  inflamed  and  ulcerated,  there  was  grea 
weakness  and  want  of  nervous  power,  with  pains  in  the  loins  and  an  eruptioi 
on  the  legs.  When  the  composition  was  removed  these  symptoms  abated 
The  substance  contained  a  large  quantity  of  vermilion  :  it  had  been  mixed 
with  the  sulphur  and  rubber  to  give  the  appearance  of  the  red  colour  of  the  gums 
Wells  had  directed  the  attention  of  professional  men  to  accidents  of  this  nature 
A  patient  of  his,  tvho  had  been  provided  with  a  frame  of  this  description  for  th 
upper  and  lower  jaws,  perceived,  soon  after  wearing  it,  a  metallic  taste  in  hi 
mouth.  His  health  failed,  he  lost  his  appetite  and  became  emaciated  :  he  sufferet 
from  flatulency,  foetid  breath,  and  looseness  of  the  bowels  :  his  pulse  was  100  anc 
weak,  and  his  tongue  coated  with  a  white  film.  This  man  was  peculiarly  sensitive 
to  the  action  of  mercury.  He  left  off  wearing  the  teeth,  and  became  gradually 
better  and  stronger  1863,  2,  p.  266). 

Sir  Francis  Farmer  informs  the  editor  that  this  substance  is  stil 
used  to  colour  the  cheaper  forms  of  rubber  used  for  palates.  It  i: 
excluded  from  the  better  class  goods  (prices  respectively  are  86’ 
and  266.  a  pound),  the  substitute  is  a  trade  secret,  but  guaranteed  free 
from  mercury.  Sir  Francis  has  seen  many  cases  of  unpleasant  result; 
from  the  cheap  rubber. 

7.  Cyanide  of  Mercury  (Mercuric  Cyanide). — This  substance  is 
an  active  poison,  and  has  caused  death  in  at  least  two  instances.  Ii 
is  used  in  large  quantities  in  the  extraction  of  gold  from  low  grade  ores 
In  1823,  a  person  who  had  swallowed  twenty  grains  of  this  compounc 
was  immediately  seized  with  all  the  symptoms  of  poisoning  by  corro 
sive  sublimate,  and  died  in  nine  days  (Orfila,  vol.  1,  p.  735).  Christisor 
quotes  a  case  in  which  ten  grains  destroyed  life  within  the  same  perioc 
of  time  (op.  cit.,  p.  427).  As  a  poison,  the  cyanide  is  not  much  inferioi 
in  activity  to  corrosive  sublimate,  but  it  has  no  corrosive  properties. 

8.  Mercuric  Sulphate. — A  case  of  suicide  from  this  corrosive  poisor 
occurred  in  November,  1891. 

9.  Turpeth  Mineral  (Basic  Mercuric  Sulphate — Subsulphate.  os 
Mercury). — Fatal  cases  of  poisoning  by  this  compound  are  by  no  means 
common.  Although  insoluble  in  water,  it  is  undoubtedly  an  irritanl 
poison,  and  is  capable  of  causing  death  in  a  comparatively  small  dose 

A  well-marked  instance  of  its  fatal  operation  was  communicated  to  the 
Pathological  Society  in  1847.  A  boy  set.  16,  swallowed  one  drachm.  The 
patient  died  in  about  a  week  after  taking  the  poison,  without  convulsions,  and 
without  suffering  at  any  period  from  symptoms  of  cerebral  disturbance.  Mercury 
was  detected  in  the  intestines  {Med.  Gaz.,  vol.  39,  p.  474).  Another  case  was  the 
subject  of  a  trial  for  manslaughter  at  the  Stafford  Lent  Assizes,  1862.  A  young 
man,  set.  27,  by  the  mistake  of  a  druggist,  was  supplied  with  turpeth  mineral 
in  place  of  HCthiops  mineral.  He  swallowed  about  forty  grams  of  it,  on  an 
empty  stomach,  with  a  like  quantity  of  cream  of  tartar  and  treacle.  Under 
treatment  the  symptoms  of  irritation  abated,  but  never  entirely  subsided,  and 
he  died  quietly  on  the  eleventh  day  after  taking  the  poisonous  mixture.  A 
small  portion  of  the  liver  yielded  mercury  when  treated  with  copper  and  hydro¬ 
chloric  acid. 
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10.  Nitrates  of  Mercury. — These  are  corrosive  poisons  which  are 
used  for  various  purposes  in  the  arts.  They  are  solid  white  salts, 
easily  dissolved  by  cold  water  when  there  is  a  little  excess  of  acid 
present.  The  acid  mercuric  nitrate  has  caused  death. 

1 1 .  Sulphocyanide  of  Mercury  is  the  chief  constituent  of  the  articles 
known  as  Pharaoh  s  serpents  ;  it  is  stated  not  to  be  very  poisonous, 
yet  in  a  case  in  which  these  gave  rise  to  an  action  (vide  La%cet ,  1,  1897, 
p.  605),  a  lady  ate  a  “  serpent  ”  by  mistake  and  was  very  ill. 

Toxicity  and  Fatal  Dose. — Mercury  offers  a  remarkable  illustration 
of  the  difference  produced  by  chemical  combination  so  far  as  toxicity 
is  concerned,  I1  or  instance,  the  difference  between  the  amount  of 
calomel  and  of  corrosive  sublimate  that  can  be  given  without  a  likeli¬ 
hood  of  any  unpleasant  symptoms  is  very  extraordinary  ;  three  grains 
of  the  latter  would  almost  inevitably  entail  death  if  not  vomited, 
whereas  three  grains  of  the  former  is  but  a  very  ordinary  medicinal 
dose.  The  fact  that  the  so-called  persalts  of  mercury  are  many  times 
more  active  than  the  subsalts  (the  chloride  and  iodide  are  the  common 
medicinal  examples),  forms  a  very  important  item  in  the  answer  to  the 
question,  44  Was  this  person  poisoned  by  mercury  ?  ”  It  will  be  noted 
under  the  analysis. 

It  has  also  the  further  peculiarity  that  it  is  so  easily  volatilised 
and  can  in  this  state  enter  the  body  either  by  skin  or  lungs  and  produce 
deleterious  effects. 

Of  the  various  preparations  and  salts  of  mercury  the  fatal  doses  of 
which  have  been  recorded,  the  following,  may  be  cited  : — 

The  smallest  doses  of  corrosive  sublimate  which  have  destroyed  life 
are  two  and  three  grains  respectively.  These  were  the  cases  of  children  ; 
the  quantities  were  accurately  determined  from  the  fact  of  its  having 
been  made  up  by  mistake  for  calomel,  which  it  was  intended  to  pre¬ 
scribe  ( Lancet ,  1845,  p.  297).  It  is  probable  that,  under  favourable  cir¬ 
cumstances,  from  three  to  five  grains,  or  even  less,  would  destroy  an 
adult.  Persons  who  had  taken  large  doses  have  been  known  to  recover 
when  remedies  were  timely  administered,  or  early  vomiting  was  pro¬ 
duced  (Med.  Times  andGaz .,  1860,  1,  p.  162)  ;  and  sometimes  recovery 
has  been  wrongly  attributed  to  the  remedy. 

A  man  swallowed  eighty  grains  of  corrosive  sublimate  dissolved  in  whisky  and 
water.  In  ten  minutes  violent  vomiting  occurred.  A  mixture  of  albumen  and 
milk  was  first  given,  and  in  about  twenty-five  minutes,  gold-leaf  with  reduced  iron 
made  into  a  bolus.  Some  warm  water  had  been  previously  administered  in  order 
o  clear  the  stomach  of  any  albumen  or  mucus.  Vomiting  recurred  with  less 
violence,  the  matters  being  mixed  with  gold-leaf.  On  the  next  day  there  was  no 
salivation,  and  in  about  eight  days  the  man  perfectly  recovered  (Amer.  Jour.  Med. 

APril  1863>  P-  340).  The  recovery  was  attributed  to  the  gold  and  iron, 
ut  there  was  no  evidence  that  the  metals  had  exerted  any  action  in  decomposing 
he  corrosive  sublimate  ;  on  the  contrary,  the  particles  of  gold-leaf  rejected 
a  ter  the  administration  of  the  antidote  were  apparently  unchanged.  The 

recovery  was,  doubtless,  due  to  the  early  vomiting,  and  the  free  use  of  albumen 
and  milk. 

Pavy  s  experiments  on  dogs  and  rabbits  show  that  white  precipitate 
ls  a  more  formidable  poison  than  it  was  formerly  supposed  to  be. 
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The  greater  number  of  recoveries  were  probably  owing  to  the  substau 
being  early  ejected  by  vomiting.  Rabbits,  which  do  not  vomit,  w€ 
killed  by  a  dose  of  four  or  five  grains  in  a  few  hours.  After  deaf 
mercury  was  found  deposited  in  various  organs,  but  more  in  t 
kidneys  than  in  the  other  viscera.  (For  additional  facts  connect 
with  the  action  of  this  poison,  see  Guy’s  Hosp.  Rep.,  1860,  p.  48; 

Of  turpeth  mineral,  forty  and  sixty  grains  respectively  have  prov 
fatal. 

Of  nitrate  of  mercury  a  drachm  has  proved  fatal,  probably  more  d 
to  the  nitric  acid  than  to  mercury. 

Of  the  cyanide  twenty  grains  have  proved  fatal. 

As  facts  these  doses  may  remain,  but  owing  to  the  vomiting 
cases  in  man  they  tell  us  nothing  as  to  the  real  amount  necessa 
to  kill  after  absorption. 

There  can  be  no  doubt,  too,  that  mercury  is  a  drug  for  or  agair 
which  many  people  have  an  idiosyncrasy.  Thus,  in  1881,  Sir  Tin 
Stevenson  was  consulted  respecting  a  lady  whose  life  was  brought  in 
jeopardy  by  the  administration  of  one  dose  of  l-32nd  of  a  grain 
corrosive  sublimate  which  is  the  Br.  Ph.  official  dose  for  interr 
administration.  There  were  the  symptoms  of  severe  irrita 
poisoning,  and  collapse,  followed  by  salivation.  It  was  clearly  demc 
strated  by  two  independent  analyses  that  the  single  dose  of  medici 
contained  only  the  l-32nd  of  a  grain  of  the  poison.  This  is  a  ve 
exceptional  case,  but  every  physician  is  aware  of  the  tolerance 
children  towards  calomel.  , 

Duration. — The  symptoms  in  acute  cases  come  on  within  a  ve 
few  minutes.  They  are  rarely,  if  ever  (the  editor  cannot  find  a  cs 
of  delay),  delayed  more  than  ten  minutes,  thus  contrasting  rati 
markedly  with  arsenic,  q.v. 

In  an  acute  case,  a  person  commonly  dies  in  from  one  to  five  day 
but  death  may  take  place  much  sooner  or  later  than  this.  In  t 
shortest  fatal  case  on  record,  the  quantity  of  poison  taken  was  r 
ascertained,  but  the  man  died  in  less  than  half  an  hour.  In  a  c£ 
reported  in  the  'Edin.  Month.  Jour.,  1860,  vol.  1,  p.  958,  an  adult  w 
took  from  sixty  to  eighty  grains  of  corrosive  sublimate,  did  not  ( 
until  the  twelfth  day.  On  the  first  day  there  was  no  complaint  of  ps 
in  the  gullet  or  stomach  ;  the  throat  was  painful  on  the  second  de 
and  the  mouth  and  gums  were  affected  on  the  third  day.  On  t 
eighth  day  the  man  had  apparently  recovered,  but  he  gradually  becai 
weaker,  and  died  on  the  twelfth  day.  In  one  case  (Lancet,  1862, 
p.  119),  a  large  dose  of  corrosive  sublimate  (112  grains)  caused  death 
three  hours  and  a  quarter.  In  another,  which  occurred  in  1861,  abo 
five  grains  of  corrosive  sublimate  caused  death  in  six  days  ;  in  bo 
cases  the  poison  was  taken  in  solution. 

Symptoms. — In  extreme  cases  there  is  a  very  marked  distinct! 
to  be  drawn  between  the  symptoms  of  acute  and  chronic  mercur: 
poisoning,  though  it  must  be  admitted  that  in  many  cases  the  sym 
toms  of  both  forms  occur  together ;  in  fact,  if  an  acute  case  survi'v 
for  more  than  an  hour,  salivation  and  other  symptoms  of  mercur: 
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absorption  always  appear.  Summed  up  in  a  line,  the  acute  cases  are 
ones  of  irritant  (to  the  stomach)  poisoning,  the  chronic  ones  are  effects 
on  the  organs  (glands,  nerves,  etc.),  into  which  the  mercury  is  absorbed. 

In  the  acute  cases  the  particular  salt  swallowed  seems  to  have  no 
particular  relation  to  the  symptoms  produced.  In  the  first  place 
there  is  perceived  a  strong  metallic  taste  in  the  mouth,  often 
described  as  a  coppery  taste ;  and  there  is  during  the  act  of 
swallowing  a  sense  of  constriction  almost  amounting  to  suffocation, 
with  burning  in  the  throat,  extending  downwards  to  the  stomach. 
In  a  few  minutes  violent  pain  is  felt  in  the  abdomen,  especially  in  the 
region  of  the  stomach,  and  increased  by  pressure.  Pain  in  the  abdomen 
has  been  sometimes  wholly  absent.  There  is  nausea,  with  frequent 
vomiting  of  long  stringy  masses  of  white  mucus,  mixed  with  blood  ; 
and  this  is  followed  by  profuse  purging.  The  countenance  is  some¬ 
times  swollen  and  flushed,  in  other  cases  it  has  been  pale  and  anxious. 
The  pulse  is  small,  frequent,  and  irregular,  and  is  scarcely  perceptible 
when  the  symptoms  become  aggravated.  The  tongue  is  white  and 
shrivelled — -the  skin  cold  and  clammy,  the  respiration  difficult ;  and 
death  is  commonly  preceded  by  fainting,  convulsions,  or  general 
insensibility.  The  external  parts  of  the  mouth,  when  examined, 
are  swollen,  and  sometimes  present  an  appearance  as  if  the  cavity 
had  been  washed  with  a  solution  of  nitrate  of  silver  ;  the  lips  are  often 
swollen.  Suppression  of  the  urine  has  also  been  frequently  noticed 
among  the  symptoms.  It  occurred  in  a  well-marked  case  in  which  the 
patient  lived  four  days,  but  did  not  pass  any  urine  during  the  whole 
of  this  time  (Guy’s  Hosp.  Rep.,  1844,  p.  24).  This  symptom  was 
observed  in  a  youth,  aet  17,  who  swallowed  three  drachms 
oi  this  poison,  and  died  on  the  sixth  day.  During  the  last  three 
days,  no  urine  was  secreted.  The  case  was  otherwise  remarkable 
from  the  fact  that  no  pain  was  experienced  on  pressure  of  the  abdomen, 
and  that  the  pulse  underwent  no  change  until  shortly  before  death. 
In  another  case,  in  which  twenty  grains  of  corrosive  sublimate  in  solu¬ 
tion  were  swallowed,  suppression  of  mine  and  salivation  came  on  on 
the  third  day,  and  the  patient  died  on  the  ninth  day  {Lancet,  December 
13th  and  27th,  1845,  pp.  650,  698).  In  another  case  the  quantity  of 
urine  secreted  was  small,  and  it  produced  a  scalding  pain  when  voided 
(Prov.  Med.  Jour.,  November  18th,  1843,  p.  126).  In  this  instance 
there  was  no  purging. 

The  symptoms  produced  by  corrosive  sublimate,  in  the  first  instance, 
resemble  those  of  cholera  ;  if  the  individual  should  survive  several  days, 
they  are  more  like  those  of  dysentery — violent  straining,  and  mucous 
discharges  mixed  with  blood,  being  very  frequently  observed. 

A  man,  set.  54,  swallowed  two -pennyworth  of  the  poison  (a  quarter  of  an  ounce) 

11  a.m.  When  seen,  soon  afterwards,  he  was  on  the  bed  in  a  state  of  great 
prostration  ;  his  skin  was  blanched,  and  covered  with  a  cold  clammy  perspiration  ; 
he  vomited  a  thick,  stringy,  glairy  substance.  There  was  intense  pain  over  the 
abdomen,  and  great  purging  with  discharge  of  blood  ;  the  pulse  was  scarcely 
perceptible,  the  tongue  and  the  interior  of  the  mouth  were  perfectly  white  from 
the  local  action  of  the  poison.  White  of  egg  was  given  freely,  and  a  mustard 
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poultice  applied  to  the  abdomen.  At  one  o’clock  he  was  more  depressed.  At 
quarter  past  two  he  expired.  An  inspection  was  made  twenty-four  hours  aft( 
death.  The  external  coat  of  the  stomach  was  of  a  deep  red  colour.  The  mucor 
membrane  internally  had  the  appearance  of  a  piece  of  dark  crimson  velvet.  Tb 
intestines  here  and  there  were  reddened.  The  large  omentum  for  about  an  inc 
from  the  stomach  was  of  a  deep  crimson  hue.  The  other  organs  were  healthy. 

In  another  case,  in  which  five  grains  of  the  poison,  dissolved  in  vinegar,  wer 
swallowed  by  a  man,  set  25,  the  following  symptoms  were  observed.  Immediatel 
after  swallowing  it,  he  felt  a  burning  heat  in  his  throat,  and  vomited  freely.  I 
two  hours,  there  was  great  pain  in  the  abdomen,  he  passed  blood  in  his  evacm 
tions,  and  brought  up  a  thick  yellow  frothy  matter,  tinged  with  blood.  Ther 
was  suppression  of  urine.  He  died  on  the  sixth  day.  On  inspection,  the  guile 
presented  marks  of  the  local  action  of  the  poison.  The  mucous  membrane  c 
the  stomach  was  reddened,  and  minutely  injected  throughout.  There  was  n 
appearance  of  corrosion.  The  small  intestines  at  their  lower  parts,  as  well  as  th 
large  intestines,  were  deeply  injected.  The  caecum  was  but  slightly  affectec 
Seven  ounces  of  the  liver,  and  one  half  of  the  stomach,  yielded  only  minut 
traces  of  mercury.  The  greater  part  of  the  poison  had  been  discharged  b; 
vomiting  or  by  elimination  during  the  six  days  which  the  patient  survivec 
Thus,  in  spite  of  the  removal  of  the  poison  from  the  stomach,  the  case  ma; 
prove  fatal.  Eade  reported  a  case  in  which  a  man  swallowed  a  lump  of  corrosiv 
sublimate  :  it  was  ejected  from  his  stomach  in  about  an  hour.  It  was  the: 
smooth  on  the  surface,  and  weighed  about  one  drachm.  The  usual  symptom 
of  mercurial  poisoning  followed,  with  suppression  of  urine.  There  was  sligb 
salivation  on  the  fifth  day,  and  the  man  died  on  the  eighth  day.  Mercur; 
was  found  in  the  liver  ( Lancet ,  1870,  1,  p.  303).  (Hoffmann,  Atlas,  plates.  41-4. 

In  the  following  case,  reported  in  the  Med.  Gaz.,  vol.  6,  p.  315,  it  i 
probable  that  free  nitric  acid  shared  in  the  event.  A  boy  dissolve* 
some  mercury  in  strong  nitric  acid,  and  swallowed  about  a  teaspoonfu 
of  the  solution.  Soon  afterwards  he  suffered  excruciating  pain  in  th< 
throat,  gullet,  and  stomach  there  was  great  anxiety,  with  cold  skin 
small  pulse,  colic  and  purging.  He  became  gradually  weaker,  an( 
died  in  about  two  hours  and  a  half.  On  inspection,  the  throat 
gullet,  and  stomach  were  found  corroded  and  inflamed.  Although  h< 
survived  so  short  a  time,  the  mucous  membrane  of  the  stomach  wa: 
of  a  deep  red  colour.  The  author  met  with  a  case  in  which  the  applica 
tion  of  mercuric  nitrate  to  the  throat  as  an  escharotic,  caused  immediat* 
death  by  asphyxia  (Guy’s  Hosp.  Rep.,  1850,  p.  206). 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  witl 
administering  nitrate  of  mercury  to  her  mistress  (JR.  v.  E.  Smith) 
The  evidence  showed  that  the  accused  had  put  the  poison  into  somt 
camomile  tea  prescribed  for  the  prosecutrix.  Only  a  small  quantity 
was  taken,  as  the  tea  had  a  nauseous  taste.  The  symptoms  were,  £ 
burning  sensation  in  the  throat  and  stomach,  violent  vomiting,  anc 
severe  pain  in  the  abdomen.  The  woman  recovered. 

With  regard  to  white  precipitate,  the  symptoms  which  it  produces 
are  violent  vomiting,  cramps,  purging,  and  pain  in  the  stomach, 
with  convulsions.  After  death  there  is  more  or  less  inflammation  oi 
the  stomach  and  bowels. 

In  1877,  a  woman,  set  30,  was  admitted  into  Guy’s  Hospital  three  hours  and  a 
half  after  having  taken  two -pennyworth,  or  “a  good  teaspoonful,”  of  white 
precipitate.  Within  a  few  minutes  of  swallowing  the  poison  vomiting  and  severe 
burning  pain  in  the  stomach  came  on.  Twenty  minutes  after  administration  an 
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emetic  of  ipecacuanha  was  given.  On  admission  an  emetic  of  sulphate  of  zinc 
was  administered.  The  expression  was  anxious,  the  pulse  and  respiration  Were 
quickened  :  there  was  great  thirst,  severe  vomiting,  and  great  pain  in  the  abdo¬ 
men.  The  bowels  acted  frequently.  She  made  a  good  recovery,  and  was  dis¬ 
charged  in  nine  days,  no  salivation  having  appeared. 

In  1878,  a  man,  set.  66,  took  thirty  grains  of  white  precipitate.  He  vomited 
almost  immediately.  With  the  exception  of  a  feeling  of  soreness  in  the  throat 
his  symptoms  were  not  severe.  In  1879,  a  third  case,  that  of  a  woman,  set.  26, 
was  admitted  into  Guy’s  Hospital.  The  patient  had  taken  three-pennyworth 
of  white  precipitate  in  milk.  There  was  severe  burning  pain  in  the  region 
of  the  stomach,  and  a  metallic  taste  in  the  mouth.  She  vomited  on 
admission,  and  the  vomit  was  found  by  Sir  Thos.  Stevenson  to  contain  white 
precipitate.  An  emetic  of  sulphate  of  zinc  and  ipecacuanha  was  speedily 
followed  by  renewed  vomiting.  Pinging  set  in  next  day.  The  woman  recovered. 
Four  days  after  the  administration  of  the  poisoning  salivation  appeared  and 
continued  for  a  few  days. 

Chronic  Poisoning. — If  mercurial  salts  are  used  with  “  devilish 
cunning  ”  for  homicidal  purposes  we  may  get  a  succession  of  mild 
attacks  of  the  acute  symptoms  with  remissions  ;  such  cases  are,  how¬ 
ever,  rare,  and  chronic  cases  more  commonly  arise  from  unintentional 
medicinal  overdoses  or  from  working  amongst  the  vapours  of  mercury 
or  the  dust  of  its  salts.  There  are  colicky  pains,  with  nausea,  vomiting, 
general  uneasiness,  and  depression.  The  salivary  glands  become  in¬ 
flamed  and  painful ;  the  tongue  and  gums  are  red,  swollen,  and  some¬ 
times  ulcerated,  and  there  is  fcetor  of  the  breath.  A  deep  blue  line, 
somewhat  like  that  observed  in  poisoning  by  lead,  is  sometimes  found 
around  the  edges  of  the  gums.  The  patient  experiences  difficulty  of 
swallowing  and  breathing.  The  constitutional  effects  are  indicated  by 
looseness  of  the  bowels,  difficulty  of  breathing,  spitting  of  blood, 
cough,  general  trembling  or  convulsive  movements  of  the  limbs  and 
palsy,  with  slow  fever  and  emaciation,  under  which  the  patient 
sinks.  One  of  the  most  marked  effects  of  slow  or  chronic  poisoning 
by  mercurial  preparations  is  salivation,  or  ptyalism,  indicated  by  an 
increased  flow  of  saliva.  This  is  by  no  means  a  necessary  symptom 
in  cases  of  acute  poisoning  by  corrosive  sublimate,  but  it  not  un- 
frequently  shows  itself  about  the  second  or  third  day.  In  some  in¬ 
stances  the  patient  died  too  rapidly  for  this  effect  to  follow  ;  but  even 
when  he  survives  some  days,  salivation  is  not  always  observed.  An¬ 
other  result  is  the  peculiar  mercurial  erethism,  as  it  is  termed,  or 
affection  of  the  nervous  system.  There  is  great  mental  excitability 
of  the  patient  to  external  impressions.  An  unusual  word  disturbs  him  ; 
and  the  question  of  the  physician  may  cause  him  to  grow  pale,  stammer, 
and  become  profoundly  agitated.  He  is  anxious  without  reason, 
sleepless,  and  disturbed  by  dreams.  This  condition  after  a  variable 
period  passes  into  the  stage  of  mercurial  tremor,  or  “  trembles,”  as 
it  is  vulgarly  termed.  The  tremor  begins  in  the  tongue,  face,  and  arms, 
as  a  slight  quivering,  especially  noticeable  when  the  patient  speaks,  and 
it  increases  till  convulsive  twitchings  are  produced,  extending  over 
the  whole  body,  and  sometimes  rendering  locomotion  impossible. 
The  tremor  disappears  during  sleep,  and  is  increased  by  the  slightest 
attempt  at  voluntary  effort,  or  by  mental  emotion  of  any  kind.  If 
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the  patient  be  requested  to  hold  out  the  hand  or  to  protrude  the  tongue, 
these  acts  are  done  in  a  jerky  manner  ;  and  attempts  to  walk  result 
in  the  most  grotesque  contortions.  As  mercury  may  be  easily  de¬ 
tected  in  the  saliva  by  a  process  to  be  described,  the  discovery  of  the 
metal  in  this  fluid  will  show  the  real  cause  of  the  salivation. 

A  man,  set.  32,  suffering  from  chronic  poisoning  by  the  nitrate  of  mercury,  was 
admitted  into  Guy’s  Hospital  in  1863.  He  had  been  for  four  years  engaged  in 
packing  the  fur  of  rabbits,  rats,  and  other  animals,  the  dried  skins  of  which 
had  been  previously  brushed  over  with  a  solution  of  nitrate  of  mercury.  For  the 
first  three  years  he  suffered  only  from  a  feeling  of  general  weakness.  For  about 
a  twelvemonth  he  could  not  hold  his  hand  steadily  enough  to  shave  himself, 
and  he  soon  afterwards  lost  completely  the  control  over  the  voluntary  move¬ 
ments  of  his  limbs.  Three  or  four  months  before  his  admission  he  had  had  slight 
twitchings  of  his  muscles  when  in  bed.  He  was  not  at  all  emaciated.  He  said 
he  had  been  salivated  for  about  three  months,  soon  after  he  began  his  occupation 
of  packing  furs  ;  but  his  gums  were  not  tender,  and  he  had  no  metallic  taste  in 
his  mouth.  A  month  before  his  admission  he  gave  up  his  work.  When  he 
became  a  patient  he  could  walk  with  assistance,  but  on  standing  or  lying  down 
he  could  not  control  his  limbs,  which  trembled  considerably.  There  were 
continued  involuntary  movements  of  his  body  and  limbs,  like  those  of  chorea. 
He  became  much  exhausted,  owing  to  want  of  sleep,  and  perspired  profusely. 
The  urine  was  highly  coloured,  but  otherwise  natural.  Twelve  ounces  of  it  did 
not  yield  any  mercury.  No  treatment  appeared  to  give  him  rest  or  relief. 
Chloroform  arrested  the  spasmodic  movements,  but  only  while  he  was  under  its 
influence.  In  five  days  he  passed  his  mine  involuntarily.  He  was  quieter  and 
slept  a  little  at  night.  He  had  difficulty  in  swallowing,  became  gradually 
Weaker,  and  died,  apparently  from  exhaustion,  a  fortnight  after  his  admission. 
On  inspection,  the  body  was  well  nourished  ;  the  muscles  were  firm  and  healthy. 
The  brain  and  spinal  cord  were  found  to  be  quite  healthy.  The  lungs,  heart, 
liver,  spleen,  and  kidneys  were  free  from  any  morbid  appearance,  or  any  change 
to  indicate  a  cause  of  death. 

An  analysis  was  made  of  the  brain,  liver,  and  kidney.  Six  ounces 
of  each  organ  were  dried,  and  one-half  of  the  dried  residue,  treated 
with  hydrochloric  acid  and  water,  as  elsewhere  described,  gave,  in 
forty-eight  hours,  on  a  small  portion  of  copper-gauze,  a  greyish,  white 
deposit,  which  yielded  globules  of  metallic  mercury  when  heated. 
The  kidney  yielded  the  largest  sublimate  ;  but  the  quantity  obtained 
from  each  organ  was  small,  and  might  be  described  as  mere  traces. 
The  globules  from  the  brain  and  fiver  had  an  average  size  of  one  two 
thousand  six  hundredth  of  an  inch  ;  those  from  the  kidney  were  larger. 
In  the  fur  similar  to  that  which  the  man  had  been  engaged  in  packing 
a  small  quantity  of  a  soluble  salt  of  mercury  was  readily  detected. 
The  case,  which  at  first  presented  some  difficulty  in  accounting  for 
death,  thus  resolved  itself  into  one  of  exhaustion  as  a  result  of  chronic 
poisoning  by  mercury  under  somewhat  unusual  circumstances.  It  is 
probable  that  the  man  received  the  dust  of  the  dried  nitrate  through 
the  air  which  he  breathed,  as  well  as  by  contact  with  his  mouth, 
nostrils,  and  skin.  As  other  workpeople  similarly  engaged  were  not 
found  to  have  suffered,  this  may  have  been  a  case  of  mercurial  poison¬ 
ing  due  to  idiosyncrasy. 

Similar  but  milder  symptoms  are  frequently  seen  when  mercury 
is  being  administered  by  inunction  ;  they  speedily  subside  on  cessation 
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of  the  treatment,  but  the  teeth  may  be  lost  if  inunctions  are  persisted 
with. 

Post-mortem  Appearances. — These,  as  in  the  case  of  arsenic,  are 
chiefly  confined  to  the  stomach  and  bowels.  Corrosive  sublimate,  how¬ 
ever,  affects  also  both  the  mouth  and  throat  ;  the  mucous  membrane  is 
softened,  or  a  white  or  bluish-grey  colour,  and  sometimes  inflamed  ; 
that  which  lines  the  gullet  is  similarly  affected,  partly  corroded  and 
softened.  The  mucous  membrane  of  the  stomach  is  more  or  less 
inflamed,  sometimes  in  patches  ;  and  there  are  masses  of  black  extra- 
vasated  blood  found  beneath  it.  Occasionally  it  has  a  slate-grey 
colour,  and  the  mucous  coat  beneath  may  be  found  reddened.  A  case 
occurred  in  Guy  s  Hospital,  in  which  the  mucous  membrane  was  simply 
inflamed  :  it  much  resembled  the  condition  presented  in  cases  of 
arsenical  poisoning.  The  coats  of  the  stomach  are  sometimes  corroded, 
and  so  much  softened  that  the  organ  cannot  be  removed  from  the  body 
without  laceration  [?  P.  M.  digestion.- — Ed.]  Similar  appearances  have 
been  met  with  in  the  small  and  large  intestines,  especially  in  the  cascum. 

The  changes  in  the  large  intestine  are  often  very  striking  and  are 
of  a  dysenteric  character  with  necrosis,  which  spreads,  and  in  the  event 
of  the  individual  living  some  time  may  involve  practically  the  whole 
of  the  lower  bowel.  This  “  mercuric  dysentery  ”  is  due  to  a  secondary 
excretion  of  mercury  into  the  bowel.  (Hoffmann,  plate  43.) 

In  a  case  in  which  a  man  died  forty  hours  after  having  swallowed 
120  grains  of  corrosive  sublimate  in  powder,  the  mucous  membrane 
of  the  stomach,  duodenum,  upper  portion  of  the  ileum,  and  parts 
of  the  large  intestines,  were  found  of  a  bright  red  colour.  This  appear¬ 
ance  was  most  marked  at  the  caecum  and  sigmoid  flexure  of  the  colon 
The  local  action  of  the  poison  on  the  mouth  and  throat  was  in  this 
instance  considerable  (Edin.  Month.  Jour.,  December,  1851,  p.  532). 
Perforation  of  the  stomach  is  rare  as  an  effect  of  this  poison  ;  there  is, 
perhaps,  only  one  case  on  record.  Appearances  like  those  just  de¬ 
scribed  have  been  seen  in  the  alimentary  canal,  not  only  where  the  case 
has  terminated  fatally  in  a  few  hours,  but  where  it  has  been  protracted 
for  six,  eight,  and  even  eleven  days.  In  the  case  of  a  man,  set.  42,  who 
swallowed,  by  mistake,  thirty  grains  of  corrosive  sublimate  in  solution, 
and  who  died  on  the  twelfth  day,  the  stomach  was  found  empty  and 
the  mucous  membrane  was  of  a  dull,  dark-red  colour,  chiefly  about 
the  smaller  curvature.  This  organ  was  softened,  and  near  the  intes¬ 
tinal  end  was  grey,  pulpy,  and  gangrenous.  In  the  gullet,  the  lining 
membrane  appeared  to  have  been  stripped  off  in  shreds.  The  intes¬ 
tines  were  in  a  state  of  intense  inflammation,  passing  into  gangrene. 
The  other  viscera  presented  no  particular  appearance.  In  this  case 
the  symptoms  were  manifested  in  a  few  minutes  :  there  was  a  burning 
pain  extending  down  the  gullet  to  the  stomach,  described  as  if  the 
parts  were  on  fire ;  there  was  no  mark  of  corrosion  in  the  mouth  ; 
there  was  a  sensation  as  if  the  throat  were  “  grown  up  ”  •  and  there 
was  blood  in  the  vomited  matters  as  well  as  in  the  evacuation.  There 
was  no  salivation  at  any  period. 

Thekidneyis  often  severely  damaged.  Since  Salkowski  ( Virch.  Arch., 
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XXXVII.)  first  showed  the  presence  of  lime  infarcts  in  the  straight 
tubules  of  rabbits  poisoned  by  sublimate,  this  condition  has  been 
extensively  studied  experimentally  (Neuberger,  Klemperer)  and  in 
man  (Kaufmann,  Weichselbaum).  Cloudy  swelling  and  necrosis 
of  epithelium  with  consequent  lime  deposits  may  be  very  striking. 

Unless  appearances  of  acute  irritation  or  changes  in  the  kidney 
such  as  the  above  are  present,  it  is  impossible  without  analysis  to 
ascertain  that  mercury  has  caused  death,  for  it  leaves  no  other 
visible  trace  in  the  tissues.  (Hoffmann,  plate  44.) 

Chemical  Analysis.  — A  person  may  die  from  the  effects  of  corrosive 
sublimate,  and  no  mercury  may  be  found  in  the  tissues.  A  case  of 
this  kind  occurred  some  years  since  at  Guy’s  Hospital ;  and  another, 
in  which  deceased  died  in  fifteen  days  from  a  large  dose  of  corrosive 
sublimate  in  whisky,  has  been  reported  by  Geoghegan.  On  this  occa¬ 
sion,  although  the  local  effects  of  the  poison  on  the  throat,  stomach, 
and  bowels,  were  of  an  intense  kind,  the  viscera,  on  careful  analysis, 
yielded  no  trace  of  mercury ;  the  metal  had  been  entirely  eliminated 
in  fifteen  days  (Med.  Gaz.,  vol.  46,  p.  253).  Vide  ante.  p.  337. 

Corrosive  sublimate  is  usually  seen  as  a  solid  in  heavy  crystals,  or 
in  the  form  of  a  white  crystalline  powder.  (1)  When  the  powder  is 
heated  on  platinum-foil  it  melts,  and  is  volatilised  as  a  white  vaj)our 
without  leaving  any  residue.  (2)  When  heated  in  a  hard  glass  tube  it 
melts  and  forms  a  sublimate,  consisting  of  prismatic  crystals  in  stellate 
groups.  (3)  The  powder  is  changed  in  colour  by  the  following  reagents  : 
iodide  of  potassium  produces  a  bright  scarlet,  potash  a  yellow,  and 
sulphide  of  ammonium  a  black  mass  ;  ammonia  does  not  alter  its 
colours.  (4)  The  mercury  and  chlorine  may  be  discovered  by  one 
process.  Mix  the  powder  with  four  parts  of  dried  carbonate  of  sodium 
(obtained  by  incinerating  the  bicarbonate),  until  the  residue  in  the 
reduction- tube  fuses  and  becomes  white.  A  sublimate  of  metallic 
mercury  in  distinct  and  well-defined  globules  will  be  obtained.  Cut 
off  the  end  of  the  tube  containing  the  fused  residue,  which  is  chloride 
of  sodium  with  some  un decomposed  carbonate.  Digest  it  in  water 
with  nitric  acid,  and  apply  heat  until  it  is  entirely  dissolved  ;  then  add 
nitrate  of  silver  to  the  solution.  A  white  precipitate  of  chloride  of 
silver,  insoluble  in  nitric  acid,  will  be  at  once  produced.  The  solid 
is  thus  proved  to  contain  both  mercury  and  chlorine,  and  the  only 
compound  of  these  elements  soluble  in  water  is  corrosive  sublimate. 
Corrosive  sublimate  is  dissolved  by  water  and  alcohol.  A  few  drops  of 
the  aqueous  solution  evaporated  on  a  glass  slide  yield  slender  opaque 
silky  prisms.  The  crystals  obtained  from  the  alcoholic  solution  are 
larger  and  better  defined.  When  a  weak  solution  of  iodide  of  potas¬ 
sium  is  dropped  on  them,  they  acquire  a  bright  scarlet  colour.  These 
characters,  which  may  be  obtained  from  the  minutest  crystal  and  only 
one  drop  of  solution,  prove  that  the  body  dissolved  in  water  is  corrosive 
sublimate ;  it  is  thus  distinguished  from  every  other  mineral  poison,  and 
all  other  substances  whatsoever.  (1)  Stannous  chloride  added  to  a 
solution  of  corrosive  sublimate,  produces  a  dark  grey  precipitate,  which, 
after  it  has  been  boiled,  is  resolved  into  globules  of  metallic  mercury 
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easily  separable  by  filtration.  The  chloride  should  be  strong  and 
mixed  with  its  volume  of  strong  hydrochloric  acid.  If  while  boiling 
the  mercurial  compound  is  added  to  it,  there  is  an  immediate  pre¬ 
cipitation  of  metallic  mercury.  The  same  result  is  obtained  with 
all  compounds  of  mercury  excepting  the  sulphide.  (2)  Sulphuretted 
hydrogen  and  sulphide  of  ammonium  produce  at  first  a  yellow  and  then 
a  black  sulphide,  not  soluble  in  alkalies  or  diluted  acids.  (3)  If  the 
liquid  is  acidulated,  and  bright  copper  foil,  wire,  or  gauze  is  plunged 
into  it,  the  copper  will  acquire  a  silvery- white  deposit,  even  in  the  cold, 
but  more  rapidly  on  heating.  When  the  copper  with  the  metallic 
deposit  is  heated  in  a  tube,  globules  of  mercury  are  sublimed. 

In  Organic  Liquids. — The  liquid  should  be  separated  by  filtration 
from  any  insoluble  portions.  The  latter  should  be  pressed,  dried,  and 
set  aside  for  a  separate  analysis.  Any  heavy  sediment  may  be  obtained 
by  decantation,  dried,  weighed,  and  separately  examined.  A  slip  of 
bright  copper  foil  or  gauze  may  be  employed  as  a  trial  test  for  the  liquid 
portion.  In  place  of  copper  a  small  electrolytic  couple  made  by  twist¬ 
ing  a  layer  of  gold-foil  round  a  layer  of  zinc-foil,  may  be  introduced. 
The  liquid  should  be  slightly  acidulated  with  hydrochloric  acid  and 
warmed.  The  metals  should  be  suspended  in  the  liquid  for  some 
hours.  If  the  mercury  is  present,  even  in  small  quantity,  the  gold  will 
sooner  or  later  lose  its  colour  and  become  silvered,  while  the  zinc  will 
be  wholly  or  in  part  dissolved.  The  slip  of  gold-foil  may  be  washed 
in  water,  and  afterwards  in  ether  and  dried.  It  should  be  divided 
into  two  equal  portions.  One  should  be  submitted  to  heat  in  a  tube, 
when  globules  of  mercury  will  be  obtained  ;  the  other  should  be 
heated  with  a  few  drops  of  concentrated  nitric  acid,  until  the  gold 
has  reacquired  its  yellow  colour.  On  evaporating  the  excess  of  acid 
and  adding  a  solution  of  stannous  chloride,  a  dark  grey  precipitate 
of  metallic  mercury  is  thrown  down.  It  may  be  remarked  that  sub¬ 
limed  mercury  is  wholly  unlike  any  other  volatile  substance.  The 
perfect  sphericity  of  the  globules,  their  silvery  whiteness  by  reflected  and 
complete  opacity  by  transmitted  light,  at  once  identify  them  as  metal¬ 
lic  mercury.  The  sublimate  of  metallic  mercury  differs  from  that  of 
arsenic  in  the  fact  that,  when  heated,  it  sublimes  simply  as  a  metal 
without  change.  It  is  not  oxidised  (like  metallic  arsenic),  by  heating 
it  in  a  reduction-tube,  but  is  simply  transferred  with  its  metallic 
lustre  from  one  part  of  the  tube  to  another.  The  mercurial  sublimate 
is  soluble  in  nitro-hydrochloric  acid,  yielding  on  evaporation  white 
prismatic  crystals  of  corrosive  sublimate. 

The  yellow  colour  of  the  gold  may  not  have  been  concealed  by  the 
mercurial  deposit,  owing  perhaps  to  its  great  tenuity.  Hence  it  is 
always  well  to  heat  the  gold  in  a  reduction-tube  before  coming  to  the 
conclusion  that  mercury  is  absent.  The  tube  itself  may  not  show  a 
sublimate  to  the  naked  eye,  owing  to  the  minuteness  of  the  globules, 
and  their  being  much  scattered.  In  all  cases  it  should  be  examined, 
at  first  with  a  low  and  subsequently  with  a  high  power  of  the  micro¬ 
scope.  Minute  strings  of  globules,  varying  from  the  one  eight-thou¬ 
sandth  to  the  one  sixteen- thousandth  of  an  inch  in  diameter,  may  thus 
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be  detected.  They  are  frequently  deposited  in  a  kind  of  chain  in 
any  minute  crack  or  line  on  the  interior  of  the  glass  tube.  In  the 
event  of  a  doubt  existing  respecting  the  mercurial  nature  of  the  subli¬ 
mate,  the  following  experiment  will  remove  it.  Cut  off  by  a  file  the 
portion  of  glass  on  which  they  were  deposited  ;  introduce  into  this  a 
wide  short  tube,  with  a  few  drops  of  hydrochloric  and  half  the  quantity 
of  nitric  acid.  Evaporate  the  acid  liquid  to  dryness  on  a  sand-bath. 
White  prismatic  crystals  of  corrosive  sublimate  will  remain,  if  the 
sublimate  was  of  a  mercurial  nature,  and  too  great  a  heat  has  not 
been  applied.  On  touching  the  white  residue  cautiously  with  a  drop 
of  solution  of  iodide  of  potassium,  the  crystals  will  acquire  a  scarlet 
colour. 

Another  method  of  analysis  may  be  sometimes  usefully  resorted 
to.  Place  the  suspected  organic  liquid  in  a  small  gold  capsule,  or  on 
a  gold  coin.  Acidulate  it  slightly  with  hydrochloric  acid,  and  touch 
the  gold,  through  the  acid  liquid,  with  a  slip  of  pure  zinc-foil,  or  with 
a  steel  key.  Mercury  will  be  deposited  in  a  white  silvery  stain  on  the 
gold,  wherever  the  two  metals  have  come  into  contact.  Wash  out  the 
capsule  with  distilled  water,  and  add  a  few  drops  of  strong  nitric  acid. 
Mercuric  nitrate  is  thus  obtained,  which  may  be  tested  by  the  pro¬ 
cesses  above  described  for  the  detection  of  mercuric  salts.  Any  solid 
precipitates,  or  insoluble  compounds  of  mercury,  may  be  dissolved  by 
strong  nitric  acid,  and  the  solution  tested  for  the  metal.  If  none  is 
found,  the  dried  solid,  mixed  with  dried  carbonate  of  sodium,  may  be 
heated  in  a  tube,  when  mercury,  if  present,  will  be  volatilised.  Organic 
liquids  containing  any  of  the  poison  dissolved  may  be  submitted  to 
dialysis  by  the  method  described  under  arsenic. 

Absorbed  and  Eliminated  M ercury.  —  Although  absorbed  mercury, 
like  other  metals,  is  eliminated  from  the  system,  yet  its  elimination 
through  the  ordinary  secretions  appears  to  be  slow,  and  subject  to 
some  uncertainty  with  respect  to  the  time  at  which  it  occurs,  as  well 
as  to  the  duration  of  the  process.  That  it  is  rapidly  absorbed  and 
deposited  in  the  tissues  of  the  organs  is  undoubted;  but  when  once 
deposited,  the  period  for  its  entire  elimination  can  scarcely  be  pre¬ 
dicted.  Mercury,  in  a  man  or  animal  labouring  under  its  immediate 
effects,  is  not  so  readily  detected  in  the  urine  as  arsenic.  Tuson  gave 
to  a  mare,  at  first  four  grains,  and  afterwards  five  grains  of  corrosive 
sublimate  twice  a  day.  At  the  end  of  fourteen  days,  he  tested  a  pint 
of  urine  for  mercury,  but  he  found  none.  After  a  lapse  of  three  weeks 
it  was  easily  discovered  in  this  fluid.  The  animal  then  left  the  in¬ 
firmary.  In  a  case  of  chronic  poisoning  by  mercury,  to  be  presently 
mentioned,  mercury  could  not  be  detected  in  twelve  ounces  of  urine 
which  were  voided  while  the  patient  was  labouring  under  the  effects 
of  the  absorbed  poison,  although  several  weeks  had  elapsed,  and 
mercury  was  detected  in  the  tissues  after  death. 

In  the  search  for  mercury  in  living  persons  labouring  under  this 
poison,  a  large  quantity  of  urine  should  be  examined,  and  an  analysis 
made  at  intervals.  The  urine  should  be  evaporated  to  dryness,  and 
the  dry  residue  or  extract  treated  by  the  following  process,  which  is 
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the  same  as  that  required  for  the  tissues.  From  four  to  eight  ounces 
of  the  material  should  be  dried,  broken  up,  and  then  boiled  in  one  part 
of  pure  hydrochloric  acid  and  four  parts  of  water  until  dissolved.  The 
acid  liquid  may  be  strained  through  linen,  and  the  residue  pressed. 
The  liquid,  if  in  large  quantity,  should  now  be  concentrated  by  gentle 
evaporation,  and  while  still  slightly  warm  a  small  piece  of  copper- 
gauze  (proved  to  be  free  from  mercury)  should  be  introduced,  at  the 
end  of  a  fine  platinum  wire,  into  the  acid  liquid.  The  copper  may 
acquire  a  white,  grey,  or  silvery  tarnish  in  a  few  minutes  or  not  until 
after  twenty-four  hours.  It  should  be  removed,  washed  in  water  and 
in  alcohol,  dried,  and  examined  by  a  low  power  of  the  microscope.  The 
deposition  of  any  white  metal  on  the  copper  will  then  be  perceptible. 
It  may  be  rolled  into  a  pellet  and  heated  in  a  dry  reduction-tube, 
when  minute  globules  will  appear  as  a  sublimate.  The  sublimate 
in  the  tube  should  be  examined  with  a  microscope,  and  the  copper 
should  in  all  cases  he  heated,  whether  the  red  colour  of  this  metal 
appears  to  be  covered  or  not  by  any  deposit.  The  electrolytic  couple 
may  also  be  employed  for  the  deposition  of  mercury. 

If  arsenic  be  present  in  the  tissues  at  the  same  time,  and  the  acid 
mixture  be  boiled,  arsenic  and  mercury  will  be  deposited  together  ;  and 
when  the  copper  is  heated,  the  globules  of  mercury  will  be  obtained 
intermixed  with  octahedral  crystals  of  arsenious  acid. 

In  a  case  of  exhumation  after  twenty- one  months’  burial,  these  mixed  subli¬ 
mates  were  obtained  by  the  examination  of  the  rectum  of  the  deceased  (R.  v. 
Bacon,  Lincoln  Sum.  Ass.,  1857).  It  appeared  in  evidence  that[arsenic  had  been 
administered  to  the  woman  a  day  or  two  before  death,  and  a  dose  of  calomel 
had  been  prescribed  more  recently.  This  accounted  for  the  presence  of  the 
mixed  sublimates. 

Small  quantities  of  mercury  are  frequently  found  in  the  liver, 
owing  to  the  taking  of  mercurial  purgatives. 

Arsenic  is  not  readily  deposited  on  copper  in  the  cold,  while  mer¬ 
cury  is  readily  deposited  at  all  temperatures  from  acid  liquids.  It  is 
better,  however,  to  destroy  the  organic  matter  by  means  of  chlorate  of 
potassium  and  hydrochloric  acid,  as  in  the  procedure  for  arsenic, 
evaporate  to  dryness,  take  up  the  residue  with  acidulated  water,  and 
then  immerse  in  it  a  slip  of  gold-foil  wrapped  round  a  piece  of  zinc. 
In  the  course  of  twenty-four  hours  the  gold-foil  will  acquire  a  white 
coating  of  mercury  should  this  metal  be  present. 

In  the  living  body  mercury  is  eliminated  in  the  saliva  as  well  as  by 
the  urine  ;  a  good  deal  passes  away  as  sulphide  in  the  faeces.  About 
one  drachm  of  the  saliva  will  suffice  for  the  detection  of  mercury  by 
the  following  process.  Acidulate  the  fluid  with  one-fourth  of  its 
volume  of  pure  hydrochloric  acid.  Immerse  in  this  a  portion  of 
copper-gauze,  about  the  sixteenth  of  an  inch  square,  attached  to  a 
fine  platinum  wire.  Place  the  tube  containing  the  liquid  in  a  warm 
place  for  a  few  hours.  If  mercury  is  present  in  the  saliva,  the  copper- 
gauze  will  be  whitened.  Other  portions  may  then  be  introduced  until 
the  mercury  ceases  to  be  deposited.  The  pieces  of  copper  should  be 
washed  in  water,  then  in  ether,  dried,  examined  by  a  low  power  of  the 
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microscope,  and  then  heated  in  a  small  reduction-tube.  Globules  of 
mercury,  visible  under  the  microscope,  will  then  be  obtained.  In  a 
case  of  inunction  with  mercury  the  metal  was  thus  detected  in  the  saliva 
on  the  third  day.  There  was  painful  swelling  of  the  salivary  glands, 
with  the  peculiar  metallic  taste  produced  by  mercury.  This  analysis 
of  the  saliva  may  not  only  furnish  evidence  that  the  patient  is  under 
the  influence  of  mercurial  poison,  but  it  will  prove,  in  a  case  otherwise 
doubtful,  whether  the  salivation  from  which  a  person  is  suffering  is 
owing  to  mercury  or  some  other  cause.  An  examination  of  the  saliva 
should  be  made  in  all  cases  of  metallic  poisoning,  as  arsenic,  antimony, 
and  other  metals  might  be  thus  detected  in  the  act  of  elimination 
from  the  living  body. 

The  processes  above  described  reveal  only  the  presence  of  mercury. 
When  the  quantity  of  corrosive  sublimate  dissolved  in  an  organic 
liquid  is  moderately  large,  it  may  be  removed  by  means  of  ether. 
Place  the  filtered  liquid  supposed  to  contain  the  poison  in  a  stoppered 
tube,  add  to  it  twice  its  volume  of  ether,  and  agitate  the  liquid  at 
intervals  for  half  an  hour.  Allow  the  liquid  to  subside,  pour  off  the 
ether  into  a  watch-glass,  and  submit  it  to  spontaneous  evaporation. 
As  the  ether  passes  off,  the  corrosive  sublimate  will  be  deposited  in 
white  silky- looking  prisms.  These  may  be  purified  by  solution  in 
water  if  necessary,  and  again  crystallised.  Corrosive  sublimate  may 
thus  be  separated  from  arsenic  and  other  mineral  poisons  in  solution. 
If  mercury  and  arsenic  are  associated  in  a  poisonous  mixture,  or  in 
the  tissues,  the  arsenic  may  be  entirely  separated  by  distillation. 
Masses  of  corrosive  sublimate  may  be  sometimes  entangled  in  viscid 
mucus  ;  and  in  such  cases,  the  coarse  powder  being  heavy,  it  may  be 
separated  by  simply  agitating  the  viscid  liquid  in  water,  and  then 
decanting  the  upper  portion  suddenly.  This  poison  is  precipitated 
by  many  organic  matters,  such  as  albumen,  fibrin,  casein,  mucous 
membrane  ;  also  by  gluten,  tannic  acid,  and  other  vegetable  substances. 
Thus,  then,  we  cannot  always  expect  to  find  it  in  the  stomach,  in  a 
state  of  solution.  Mercury  is  not  a  constituent  of  the  human  body. 
The  discovery  of  it  in  the  tissues,  therefore,  proves  that  it  must  have 
been  received  ab  extra. 

By  one  or  other  of  the  processes  above  mentioned  we  may  be  able 
to  show  the  presence  of  mercury,  but  not  of  corrosive  sublimate,  in  the 
body.  Whether  the  mercurial  compound  had  acted  as  a  poison  or 
not,  must  be  determined  from  symptoms  and  appearances  ;  whether  it 
had  been  given  or  taken  as  a  medicine  or  not,  is  a  conclusion  which 
must  also  be  determined  from  other  circumstances.  The  proof  that 
the  mercury  was  really  in  the  form  of  corrosive  sublimate,  could  only 
be  derived  from  the  discovery  of  some  undissolved  portions  of  the  solid 
poison  in  the  stomach  or  its  contents,  or  from  a  separation  of  the  poison 
itself  by  means  of  ether.  If  thus  obtained  after  filtration  of  an  organic 
liquid,  it  would  show  its  presence  in  the  form  of  a  soluble  salt.  All 
the  soluble  salts  of  mercury  are  poisonous,  and,  with  the  exception  of  the 
chloride,  are  rarely  used  internally  as  medicines.  If  un dissolved,  the 
absorbed  mercury  may  have  been  derived  from  some  mercurial  medicine 
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innocently  taken  by  the  deceased.  Nothing  is  more  common  than  to 
discover  traces  of  mercury  in  the  stomach,  bowels,  liver,  kidneys,  or 
other  organs  of  a  dead  body.  No  importance  can  be  attached  to  this 
discovery  in  the  absence  of  evidence  that  the  deceased  has  actually 
suffered  from  symptoms  of  mercurial  poisoning.  As  to  the  mercury 
found  in  the  tissues,  it  may  have  been  derived  from  a  soluble  or  in¬ 
soluble  medicinal  compound,  or  from  exposure  to  the  vapours  of  the 
metal  or  of  its  salts  in  various  trades. 

With  regard  to  the  special  salts  of  mercury — 

The  nitrate,  when  heated  with  dry  carbonate  of  sodium  in  a  tube, 
yields  a  sublimate  of  mercury.  It  also  responds  to  the  usual  tests 
for  nitrates. 

Calomel  is  known  from  corrosive  sublimate  by  its  insolubility  in 
water,  alcohol,  and  ether  ;  and  from  white  precipitate  by  its  being 
blackened  by  alkalies.  A  mercurial  sublimate  may  be  obtained  from 
it  by  heating  it  with  carbonate  of  sodium. 

Vermilion,  or  an  organic  mixture  containing  it,  may  be  entirely 
decomposed  by  mtro-hydrochloric  acid.  The  residue,  evaporated  to 
dryness,  contains  corrosive  sublimate.  This  may  be  taken  up  by  water 
and  the  usual  tests  applied.  Ether  will  separate  corrosive  sublimate 
from  the  aqueous  solution.  The  vermilion  contained  in  vulcanite  is 
thus  readily  detected.  Red  sulphide  of  mercury  is  not  blackened,  like 
red  lead,  by  sulphide  of  ammonium,  and  is  not  dissolved  by  hydro¬ 
chloric  acid,  like  red  oxide  of  mercury.  It  yields  an  alkaline  sulphide 
and  globules  of  metallic  mercury  when  heated  with  cyanide  of 
potassium. 

White  precipitate  is  a  heavy,  insoluble,  chalky-looking  substance, 
containing  about  eighty  per  cent,  of  mercury.  As  it  is  sold  in  the 
shops,  it  frequently  contains  corrosive  sublimate  to  the  amount  of  one 
or  two  per  cent.  It  is  not  used  internally,  but  it  is  much  employed 
by  the  poorer  classes  in  the  treatment  of  ringworm  and  other  skin 
diseases.  It  is  soluble  in  acids,  is  not  blackened  by  alkalies,  and  yields 
a  mercurial  sublimate  when  heated  with  carbonate  of  sodium.  It  is 
not  dissolved  by  water,  but  becomes  yellow  by  long  boiling.  If  boiled 
in  a  solution  of  potash,  it  evolves  ammonia,  and  yellow  mercuric 
oxide  is  precipitated.  It  may  be  detected  in  organic  fluids  and  solids 
by  boiling  them  in  one  part  of  hydrochloric  acid  and  four  parts  of 
water.  The  mercury  may  then  be  separated  by  means  of  copper. 

The  colour  of  red  precipitate  and  the  fact  that  when  heated  in  a 
close  tube  it  is  resolved  into  oxygen,  and  mercury  which  is  deposited 
in  globules,  are  tests  which  serve  to  identify  it. 

Cases. — A  trial  for  attempting  to  poison  by  white  precipitate  took  place  at 
the  Maidstone  Summer  Assizes,  1869  ( R .  v.  Seaham ).  The  compound  is  white, 
but  as  a  result  of  boiling,  it  gave  a  yellow  colour  to  the  gruel  in  which  it  was 
administered.  In  R.  v.  Hargreaves  (Manchester  Lent  Ass.,  1866),  a  girl  was 
convicted  of  an  attempt  to  poison  her  father  by  this  substance.  The  poison 
was  put  into  milk  and  medicine.  It  produced  a  burning  sensation  in  the  throat 
and  stomach,  and  thus  led  to  suspicion.  About  ten  grains  of  white  precipitate 
were  detected  in  some  buttermilk. 
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The  following  case  is  illustrative  of  the  length  of  time  that  may  elapse  be¬ 
tween  taking  a  fatal  dose  of  a  mercurial  salt  and  death : — At  a  coroner’s  inquest, 
in  1904,  at  Kingston-on-Thames,  it  was  shown  that  the  deceased  had  swallowed 
three  tabloids,  each  containing  8*7  grains  of  corrosive  sublimate,  i.e.,  26T  grains. 
He  took  them  on  Monday,  and  did  not  die  till  the  following  Saturday,  and  his 
death  was  said  then  to  be  due  to  syncope  following  on  the  poison. 

The  following  case,  arising  from  the  external  application  of  corro¬ 
sive  sublimate,  is  interesting.  It  is  reported  by  Dr.  Holloway, 

2,  1903,  p.  1212.  It  shows  some  unusual  symptoms,  probably  not 
due  to  the  mercury,  but  to  shock  and  fear  :  — N 

A.  B.,  a  dispenser,  aged  twenty-nine,  dissolved  60  grains  (or  more)  of  corro¬ 
sive  sublimate  in  hot  water  (§  v.)  intending  to  make  a  bath  for  an  eruption 
which  he  believed  to  be  scabies.  He  sponged  his  arms,  abdomen,  thighs,  and 
scrotum  with  the  warm  fluid,  and  then  went  to  attend  to  people  in  the  shop. 
A  smart  tingling  came  on  at  once,  which,  when  he  had  attended  to  three  custo¬ 
mers,  became  severe  pain,  principally  in  the  penis  and  scrotum. 

When  I  saw  him  half  an  hour  after  the  application  the  penis  and  scrotum 
were  red  and  much  swollen,  and  there  was  a  papular  rash  on  the  groin  and  slightly 
on  the  abdomen.  He  was  suffering  very  severe  pain,  was  twitching  very  much, 
and  was  very  jerky  in  his  speech.  I  administered  morphine  I  grain  and  cocaine 
I  grain  hypodermically,  and  sponged  the  body  with  flour  and  water  and  egg 
albumen,  also  administering  the  whites  of  two  eggs  in  tea.  There  was  difficulty 
in  swallowing  the  second  cup  (one  hour  and  a  half  after  the  application).  At  the 
end  of  another  hour  he  was  worse  in  every  way,  could  hardly  speak,  swallowed 
with  the  greatest  difficulty  ;  the  left  hand  was  clawlike  and  stiff,  and  there  were 
severe  tremors.  I  gave  morphine  l  grain.  He  complained  of  burning  of  his 
lips,  throat,  and  stomach.  Four  hours  later  he  retched  violently,  but  with  little 
result,  and  had  a  severe  general  clonic  spasm  lasting  about  twenty  seconds.  I 
sent  for  Dr.  Bishop  to  assist  me.  The  spasms  recurred  about  every  ten  minutes, 
and  did  not  seem  to  be  induced  by  outside  stimulation.  Twice  marked  opistho¬ 
tonos  occurred.  During  the  attack  there  was  absolute  general  rigidity,  inability 
to  breathe  at  all  (lasting  once  for  ninety  seconds)  ;  the  pulse,  which  between 
the  spasms  was  about  100,  became  running  in  character.  There  was  an  expres¬ 
sion  of  terrible  fear.  A  general  tremor  preceded  each  attack,  with  an  elevation 
of  the  shoulders.  Rigidity  was  partial  during  the  intervals,  and  the  breathing 
was  very  shallow  and  mostly  abdominal.  The  symptoms  were  all  at  their 
height  five  hours  after  the  application. 

Two  hypodermic  injections  of  brandy  Tl\  xx,,  and  morphine  }  grain  were 
given.  The  patient  was  surrounded  by  bottles  full  of  hot  water  wrapped  up 
in  bath  towels  wrung  out  of  boiling  water.  Amyl  nitrite  and  chloroform  were 
administered  with  good  result,  though  the  shallowness  of  the  breathing  delayed 
it  somewhat.  The  rigidity  between  the  attacks  diminished,  but  when  after 
two  hours’  administration  chloroform  was  stopped,  another  rather  sharp, 
though  not  prolonged,  spasm  came  on.  Chloroform  was  then  given  for  three 
more  hours,  and  stopped  nine  hours  after  the  application  of  the  poison.  The 
case  then  went  on  well.  For  two  days  there  was  a  burning  sensation,  and  one 
or  two  attacks  of  sickness,  but  there  was  no  salivation,  no  suppression  of  urine, 
and  no  purgation.  Large  grey  blisters  covered  the  scrotum.  There  was  marked 
weakness  of  the  left  hand,  which  improved  every  day — as  did  the  inability  to 
protrude  the  tongue,  which  had  appeared  early  in  the  case. 

The  previous  history  probably  accounts  for  the  unusual  symptoms,  the 
patient  having  been  wounded  in  the  late  war,  and  spending  seven  months  in 
hospital  with  paralysis  of  the  left  side,  from  which  he  had  completely  recovered. 

In  the  Lancet ,  1,  1905,  p.  1156,  will  be  found  an  interesting  case 
of  alleged  poisoning  by  mercury  in  which  preservatives  tended  to 
confuse  the  issue. 
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SUBLIMATE. 

Chauffard,  “  Intox.  mortelle  par  le  Sublime  5 »  ^,77  71 

Doerry,  “  Nierenaffectionen  bei  Sublimatv^rgifo “ S’ X S"" XU  ’ 129' 

Jankowsky-Gorowaya,  “Ueb.  Sublimatvergiftung  ”  Sh  1902 

Huber,  Sublimatvergift,”  Ztschr.  f.  Klim,  Med 1888 ^TV  Ikq  ,  , 

KaufmannE.,  “  Die  SublimatintoxLatiom” ^Breslau  ' ifss  pbD  .* 

Klemperer  ™Ueb  dXv  i™*"’  l889’  CXVII>’  227,  1  plNeUere  eitraS 

CXVIII.,  445.  6ran  ’  ’  leren  bei  Sublimatintox.”  Virch.  Arch.,  1889, 

Lud^g“atcl PMfaer^^b^LokT-’V5^'7-’  1888’ H”  720‘ 

,r  n.:  857*;  1890  ^  Klin~  1889, 

ire  ow,  Weitere  Falle  von  Sublimatoolitis. ’ ’  Bed,  Klin.  Woch.,  1888,  XXV’.,  72. 

_  ..  CALOMEL, 

unting,  “Calomel  as  a  Poison.”  Lancet,  1904,  II  1494 

“S  Ueb‘  ^  Veriind-  d-  Niere  bei  Calorneldarreiehung.”  Freib.-i-Br.. 

Runeberg,  Fatal  case.  Deutsche  Med.  Woch.,  1889,  XV.,  4. 

,  ,  CYANIDE. 

10  H^:R“:oif8^e^.ff806ning  frora  the  use  of  cyanide  p°wd-  <*y’« 

Poisoning  by  Copper  and  its  Salts. 

Source  and  Methods  of  Occurrence  —  All  tLp  ?aiia 

“>■  ‘wo  m«t  Z 

sulphate,  or  blue  vitriol,  and  the  subacetate,  or  verdigris  The  former 
has  been  frequently  taken  and  administered  in  larle  doses  for  T 
purpose  of  suicide  and  in  attempts  at  murder.  ’  0 

tering  \o  herT^^Tctlr' 1°  murder  ^  by  -dminii. 

sulphate  of  copper  Lo  a  jug  of  beer  The  tS  of  the  ,T?®*  ^  bltroducing 
the  only  result  was  sevj  voting 

Copper  is  not  very  adaptable  to  secret  murder  owinp-  to  to 

rendl?  rtnetaI1iC  •mSt!i.P°SSeSSed  by  the  salt-  This  would  in  general 
hasd  ho*  lmp°Sllble  tbat  the  P°1S0n  should  be  taken  unknowingly  It 

Oborin  Tr’dbeen  JIeq,fntly  given  for  tho  Purpose  of  procuring 

irritant  on^dnf8  °f  d^  “  °TC6  and  upwards  it  acts  as  apowerfffi 
Ztr„  ■  ?  adults,  and  a  much  smaller  quantity  would  suffice  to 

(Scheele’s  Green!  and*3!!)11’  ^  ^  -tW0  copper  salts— the  arsenite 
chiefly  o  ti  •*  d  tb  a°eto-arsemte  (Brunswick  Green)— which 
nefly  owe  .their  poisonous  properties  to  arsenic  This  1  1 

risewhere  considered  ti„.  ui  • ,  0  arsemo-  dhis  has  been 

poisons  COnsidered'  The  chloride  and  carbonate  are  also  irritant 

^  ?xcep*ion  of  these  salts,  it  is  almost  entirely  in  connection 

-ays  lffrC0hrHthf  C°PPer  P0i801ling  n°w  occurs,  and  thtsfotwo 

y*ij-vol  n  ^  C°PPer  VeSSeI®’  and  {h)  from  the  coppering  or 

30 
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artificial  greening  of  vegetables  used  as  food.  Cases  of  the  former  ar< 
very  rare  but  of  the  latter  unknown  from  evidence,  only  alleged. 

As  regards  (a),  it  results  from  the  experiments  of  Falconer  am 
others,  that  metallic  copper  undergoes  no  change  by  contact  witl 
w%ter  unless  oxygen  is  present,  when  a  hydro-carbonate  is  formed 
If  the  water  contains  an  acid  such  as  vinegar,  or  common  salt,  or  i 
there  is  oily  or  fatty  matter  in  contact  with  the  metal,  then  the  coppei 
is  more  rapidly  oxidised,  and  the  liquor  or  fat  acquires  a  green  colour 
If  the  copper  vessel  is  kept  perfectly  clean,  and  the  food  prepared  in  r 
is  allowed  to  cool  in  other  vessels,  there  is  not  much  risk  of  its  acquiring 
a  poisonous  impregnation  ;  nevertheless,  no  acid,  saline,  fatty,  o: 
oily  liquid  should  be  prepared  as  an  article  of  food  in  a  copper  vessel 
Under  the  influence  of  heat  and  oxygen,  a  portion  of  copper  become? 
dissolved,  and  the  oily  or  other  liquid  acquires  a  green  colour.  The 
preparation  of  fruits,  such  as  preserves,  in  copper  vessels  is  necessaril} 
attended  with  some  risk,  for  on  cooling  a  green  crust  is  apt  to  form  or 
the  copper,  just  above  the  lines  where  the  air  and  acid  liquid  meet 
Some  liquids,  while  boiling,  appear  to  be  little  liable  to  this  impregna¬ 
tion  ;  thus,  coffee,  beer,  milk,  and  tea  have  been  separately  boiled  foi 
two  hours  together,  in  a  clean  copper  vessel,  without  any  portion  of  the 
metal  being  taken  up  by  either  of  the  liquids.  Accidents  of  this  kind 
are  usually  prevented  by  lining  the  copper  vessel  with  tin,  or  by  using 
vessels  of  silver  ;  but  in  very  large  boilers  this  plan  is  not  always 
adopted ;  cleanliness  alone  is  trusted  to,  and  this,  when  properly 
observed,  is  a  sufficient  preventive.  In  reference  to  tin-lined  culinary 
vessels  the  tin  is  often  worn  away,  and  the  corroded  copper  is  thus 
exposed  to  the  action  of  any  acids  contained  in  the  food. 

In  1866  some  rhubarb -stems  were  stewed  in  an  imperfectly  tinned  and  dirty 
copper  vessel,  and  were  supplied  to  a  family  for  dinner.  The  children  and  then- 
go  verness  partook  of  it — the  latter  very  freely.  All  were  taken  ill.  The  gover¬ 
ness  suffered  most ;  there  was  violent  sickness,  and  other  symptoms  of  irritation. 
She  partially  recovered  under  treatment,  but  had  a  relapse,  and  died  from  the 
effects  of  the  poisoned  food. 

The  oxalic  and  malic  acids  in  the  vegetables  probably  acted  strongly 
on  the  copper  in  the  presence  of  oxygen. 

Waldemann  published  a  paper  on  the  effects  of  copper  and  zinc, 
and  their  alloy  brass,  when  used  for  culinary  utensils  (Horn's  Viertel- 
jahrsschr.,  1870,  1,  247). 

The  tin  used  for  lining  copper  vessels  is  frequently^  alloyed  with  a 
large  proportion  of  lead,  and  thus  lead-poisoning  may  be  substituted 
for  poisoning  with  copper.  It  is  now  well  recognised  that  some  cases 
of  alleged  poisoning  by  copper  are  really  due  to  the  arsenic  which 
is  almost  universally  contained  in  commercial  copper. 

As  regards  (6),  in  the  making  of  preserved  fruits  and  vegetables, 
the  salts  of  copper  (blue  vitriol)  are  used  for  the  purpose  of  giving  a 
rich  green  colour.  Many  of  the  green  pickles  sold  in  shops  were  formerly 
thus  impregnated  with  the  vegetable  salts  of  this  metal,  to  which  they 
owed  their  bright  green-grass  colour.  Only  a  portion  of  the  copper 
is  in  a  soluble  form.  The  quantity  of  the  copper  contained  in  such 
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articles  may  not  be  sufficient  to  cause  fatal  effects  ;  but  serious  svmn- 
oms  of  gastric  irritation  are  sometimes  alleged  to  arise  from  the 
consumptmn  of  such  vegetables  and  pickles  :  no  evidence  of  the  truth 
of  the  allegation  has  been  produced  and  the  restrictions  on  the  exporta 

m  the  plant  tissue  of  phyllocyanate  of  copper,  a  compomd  contolL  7^ 
parable  to  that  of  eosme,  very  great,  and  the  colour  is  unaltered  by  light. 

compound6  coftS  ^  n  n0t  “  active  Poison>  and  *hat  this 
compound  contains  it  in  so  small  proportion  and  in  so  insoluble  a 

foim  Tschirch  expressed  the  opinion  that  this  treatment  of  preserved 
t TuelS  T  l?g  d  allfOWed'  K°bert’  °n  the  0ther  band,  ^ated  it  was 

*  "  ,  hat  a  !ar?e  d°se  of  a  copper  salt  might  be  taken  at  one  time  without 
ad  '  <-1?°  , 0X10  edects>  ^t  it  had  not  been  proved  that  a  continuous 
admimstratmn  would  not  produce  chronic  poisoning.  Moreover 

Jffhou^the^of10*  be  C01?,V6nien*  to  Produce  green  preserved  peas 
'hnnld  v,1  f  C°?per’  rt  Was  ^  no  meaM  necessary  that  peas 

^  N°V-  7'  im> 

o.i  pS^  and  dllute  hydrochloric  acid,  copper  was  dissolved  to  the  evfpnf  nf 

CASt  r°kTea  to  grai™’  ^  ?wenty?fomew,8 

when  it  was  Mted  00ntairung  10  ^ains’ continued  to  do  so  for  four  days,’ 

hJLhT  bTn  St?ted  that  a?  imPure  gold  alloy  used  by  some  dentists 
has  been  so  largely  composed  of  copper  as  to  affect  the  health  of  those 

and  sMte  inSth  7  f  7  *he  *uppQrt  of  artificial  teeth.  The  acid 
copper  h  facilitate  the  production  of  a  poisonous  salt  of 

ToWn-tft0r  j  771® «°  find  any  corr°boration  of  the  statement. 

the  suffiW  T11  Fat,al  Dose-~The  ordinary  pharmacopoeial  dose  of 
he  sulphate  for  emetic  purposes  is  five  to  ten  grains 
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There  are  but  few  instances  in  which  the  sulphate  has  proved  fatal 
in  the  human  subject,  so  that  but  little  is  known  of  the  fatal  dose. 
One  fatal  case  was  recorded  in  England  in  1891.  In  1836,  a  girl, 
sixteen  months  old,  put  some  pieces  of  Blue-stone  (sulphate  of  copper), 
which  was  given  to  her  to  play  with,  into  her  mouth.  In  a  quarter  of 
an  hour  the  child  vomited  a  bluish-green  coloured  matter,  with 
pieces  of  sulphate  of  copper  in  it ;  the  skin  was  alternately  cold  and 
hot,  but  there  was  no  purging.  The  child  died  in  four  hours,  without 
being  convulsed,  but  it  was  insensible  before  death  (Med.  Gaz.,  vol.  18, 
p.  742).  Unfortunately  no  inspection  of  the  body  was  made. 

A  woman  who  swallowed  two  ounces  of  verdigris  died  in  three  days  : 
in  addition  to  the  symptoms  described  below,  there  were  convulsions 
and  paralysis  before  death.  Niemann  relates  that  a  female,  aged 
twenty-four,  swallowed  half  an  ounce  of  verdigris,  and  died  under 
symptoms  of  severe  irritation  of  the  stomach  in  sixty  hours  (“  Ta- 
schenbuch,”  p.  458).  In  consequence  of  the  great  uncertainty  of  its 
operation,  subacetate  of  copper  is  not  employed  internally. 

Duration. — As  with  all  irritants,  the  symptoms  ensue  within  a 
quarter  of  an  hour,  or  less,  of  taking  the  poison ;  but  exceptionally 
from  the  condition  of  the  contents  of  stomach,  they  may  not  appear 
for  three  or  four  hours  longer.  It  may  be,  too,  that  the  insolubility 
of  the  copper  salt  in  tinned  vegetables  may  delay  the  symptoms,  for 
in  these  cases  the  symptoms  are  usually  some  time  in  appearing. 

If  a  fatal  result  ensue  it  is  commonly  some  hours  after  taking  the 
poison,  vide  above. 

Symptoms. — -The  sulphate  speedily  causes  violent  vomiting,  for 
which  purpose  it  is  sometimes  used.  If  the  dose  has  been  excessive, 
in  addition  to  the  vomiting,  there  is  headache,  pain  in  the  abdomen, 
with  purging  ;  the  pain  is  of  a  colicky  character  ;  and  in  aggravated 
cases,  there  are  spasms  of  the  extremities  and  convulsions.  Percival 
met  with  an  instance  in  which  violent  convulsions  were  produced  in 
a  young  woman  by  120  grains  of  sulphate  of  copper.  Paralysis, 
insensibility,  and  even  tetanus,  have  preceded  death,  when  the  poison 
was  administered  to  animals.  Among  the  symptoms  casually  met 
with  in  the  human  subject,  may  be  mentioned  jaundice.  This  has 
been  observed  to  attend  poisoning  by  the  sulphate,  as  well  as  by 
Scheele’s  Green. 

Verdigris  produces  symptoms  somewhat  similar  to  those  caused 
by  the  sulphate.  There  is  a  strong  styptic  metallic  taste,  with  a  sense  of 
constriction  in  the  throat,  followed  by  severe  colicky  pains,  vomiting 
of  a  green- coloured  liquid,  and  purging,  with  violent  straining 
(tenesmus) . 

Chronic  poisoning  by  copper  is  occasionally  seen  among  workers  in 
this  metal  and  its  salts.  The  poison  enters  the  system  partly  by  the 
lungs  in  the  form  of  dust,  and  partly  by  the  skin  in  handling  the  metal 
or  its  salts.  The  marked  symptoms  are  a  coppery  taste  in  the  mouth, 
giddiness,  pain  in  the  bowels,  vomiting,  occasional  diarrhoea,  and 
wasting  of  the  body.  Clapton  has  pointed  out  another  symptom, 
namely,  a  green  line  on  the  margin  of  the  gums.  He  met  with  this 
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in  a  sailor  and  in  some  working  coppersmiths  [Med.  Times  and  Gaz 
1868,  1,  p.  658).  The  green  line  was  well  marked,  and  this  was  shown 
by  tests  to  be  owing  to  copper.  The  perspiration  from  the  hands 
in  working  had  converted  the  copper  into  basic  chloride,  and  thus  led 
to  its  absorption  by  the  skin.  Several  cases  of  chronic  poisoning  by 
copper  among  coppersmiths  have  been  treated  by  Cameron,  but  this 
symptom  was  not  noticed  [Med.  Times  and  Gaz.,  1870,  1,  p.  581). 

The  existence  of  chronic  copper  poisoning  is  not  doubted  by  the 
majority  of  authorities  on  toxicology ;  but  it  must  be  admitted  that 
much  has  been  alleged  as  to  this  form  of  disease  which  is  open  to 
question.  The  fact  that  the  majority  of  workers  in  copper  and  its 
compounds  remain  perfectly  healthy  is  not  conclusive  as  to  the  innocu¬ 
ous  character  of  the  metal,  spite  of  the  assertions  of  Galippe  [Etude 
oxicol.  sur  le  Cuivre,  Paris,  1875).  Oppolzer  asserts  that  he  has  seen 
a  case  of  copper  paralysis  affecting  the  right  arm,  and  very  similar 

to  lead  paralysis  (Ziemssen’s  “Cyclop.  of  Med.,”  voh  xvii  p 
593).  r 

The  editor  leaves  these  remarks  without  comment,  except  that 
when  the  case  mentioned  on  p.  472  was  tried,  no  one  in  court  could 
produce  any  evidence  of  any  genuine  chronic  case  having  occurred, 
comparable,  let  us  say,  in  the  remotest  degree  with  lead  or  mercury 

At  the  same  time  it  must  be  admitted  that  the  disease  known  as 
brassfounders’  ague  has  a  very  definite  existence ;  brass  is  an  alloy  of 
zinc  and  copper,  and  it  is  doubtful  to  which  element  the  disease  must  be 
ascribed  [vide  1,  1900,  in  an  article  by  Dr.  Wm  Murray,  also 

2,  1901,  p.  405).  ^ 

Treatment. — This  can  be  on  general  principles  only,  vide  p.  343. 

Post-mortem  Appearances. — In  poisoning  with  the  salts  of  copper 
the  mucous  membrane  of  the  stomach  and  intestines  has  been  found 
more  or  less  thickened  and  inflamed,  in  the  few  fatal  cases  which 
have  been  hitherto  examined ;  the  membrane  has  been  also  found 
destroyed  and  softened  in  poisoning  with  verdigris.  The  gullet  has 
presented  an  inflamed  appearance.  In  a  case  of  poisoning  with 
verdigris  quoted  by  Orfila,  the  stomach  was  inflamed  and  thickened, 
especially  towards  the  intestinal  opening,  the  orifice  of  which,  owing  to 
the  general  thickening,  was  almost  obliterated.  The  small  intestines 
were  throughout  inflamed,  and  perforation  had  taken  place,  so  that 
part  of  the  green  liquid  was  effused  into  the  abdomen.  The  large 
intestines  were  distended  in  some  parts  and  contracted  in  others,  and 
the  rectum  was  ulcerated  on  its  inner  surface.  The  lining  membrane, 
of  the  intestines  has  been  found  throughout  of  a  deep  green  colour 
owing  to  small  particles  of  verdigris  adhering  to  it.  It  has  been  said 
hat  this  is  an  uncertain  character  of  poisoning  by  copper,  since  a 
morbid  state  of  the  bile  often  gives  a  similar  colour  to  the  mucous 
membrane  of  the  stomach  and  duodenum.  This  objection  cannot 
apply  when  the  green  colour  is  found  in  the  gullet  and  throughout  the 
intestines;  and,  under  any  circumstances,  the  evidence  from  the 
presence  of  a  green  colour  would  amount  to  nothing  in,  the  judgment 
of  a  prudent  witness  unless  copper  were  freely  detected  in  thtTparts 
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so  coloured.  The  green  stain,  if  due  to  copper,  will  be  turned  blue 
by  ammonia. 

Analysis. — Whatever  doubt  may  exist  with  regard  to  a  green  colour 
of  the  tissues,  the  colouring  of  the  vomit  is  certainly  a  point  of  value. 
The  vomited  matters  are  remarkable  for  being  generally  of  a  blue  bn 
green  colour  ;  and  broken  crystals  of  the  blue  vitriol  were  discovered 
in  them  in  a  case  in  which  the  poison  was  taken  in  a  loosely  pulverulent 
state.  If  the  green  colour  of  the  vomited  liquids  is  owing  to  altered 
bile,  it  will  not  acquire  a  blue  tint  on  adding  to  a  portion  of  the  green 
liquid  a  solution  of  ammonia  ;  but  if  it  be  caused  by  a  salt  of  copper, 
this  change  of  colour  will  serve  to  indicate  the  fact. 

The  salts  of  copper  are  generally  known  by  their  colour  ;  whether 
in  the  solid  state  or  in  solution,  they  are  either  blue  or  green.  The 
salts  of  one  other  metal  are  also  of  a  green  colour,  namely,  nickel ; 
but  there  are  striking  chemical  differences  between  the  salts  of  this 
metal  and  those  of  copper.  There  are  three  very  soluble  salts  of 
copper  ;  two  of  these  are  blue,  the  sulphate  and  nitrate,  and  one 
green,  the  chloride.  The  solutions  of  the  copper  salts  have  generally 
an  acid  reaction.  The  salt  should  be  dissolved  in  water,  diluted,  and 
the  following  tests  may  then  be  applied : — 

Tests. — (1)  Solution  of  ammonia  gives  a  bluish  white  precipitate, 
which  is  soluble  in  an  excess  of  the  test,  forming  a  deep  violet-blue 
liquid.  (2)  Ferrocyanide  of  potassium  gives  a  rich  claret-red  precipi¬ 
tate  ;  if  the  quantity  of  copper  is  small,  the  liquid  acquires  merely 
a  light  red  colour ;  if  large,  the  precipitate  is  of  a  deep  red-brown 
colour,  and  of  a  gelatinous  consistency.  Ferrocyanide  of  potas¬ 
sium  will  act  on  the  violet-blue  solution  produced  by  ammonia, 
provided  acetic  acid  is  added  to  neutralise  the  ammonia.  One 
portion  of  the  liquid  may  thus  be  tried  by  the  two  tests.  (3) 
Sulphuretted  hydrogen  gas,  or  sulphide  of  ammonium,  gives  an  almost 
black  precipitate,  even  in  an  acid  solution,  or,  if  the  copper  is  in  small 
proportion,  merely  a  reddish  brown  colour.  (4)  A  slip  of  polished 
iron  (a  common  needle),  suspended  by  a  thread  in  the  liquid,  slightly 
acidulated  with  sulphuric  acid,  is  speedily  coated  with  a  layer  of 
copper,  even  when  the  salt  is  present  in  a  very  small  proportion. 
If  the  needle  is  left  for  some  days  in  the  liquid,  the  iron  will  be  slowly 
removed,  and  a  hollow  cylinder  of  metallic  copper  will  remain.  This 
may  be  washed,  dissolved  in  dilute  nitric  acid,  and  tested  with  the 
foregoing  tests  ;  or  the  iron,  coated  with  copper,  may  be  at  once 
partially  immersed  in  ammonia  and  exposed  to  air.  The  liquid  then 
becomes  slowly  blue.  Half  a  grain  of  sulphate  of  copper,  dissolved 
in  sixteen  ounces  of  water,  may  thus  be  easily  detected.  The  blue 
solution,  acidified  with  acetic  acid,  gives  a  red  colour  or  precipitate 
with  ferrocyanide  of  potassium.  (5)  The  Electrolytic  Test. — If  a  few 
drops  of  the  copper  solution  are  placed  on  platinum  foil,  slightly 
acidulated  with  a  diluted  acid,  and  the  platinum  is  then  touched 
through  the  solution  with  a  slip  of  zinc,  metallic  copper,  of  its  well- 
known  red  colour,  is  immediately  deposited  on  the  platinum.  When 
the  quantity  of  copper  is  small,  there  is  merely  a  brown  stain  :  but 


POISONING  BY  COPPER  AND  ITS  SALTS  471 

a  blue  liquid  is  formed  by  pouring  on  it  ammonia,  and  exposing  it 
to  air.  The  blue  liquid  may  be  further  tested  with  ferrocyanide 
of  potassium  after  acidification  with  acetic  acid. 

Commercial  sulphate  of  copper  sometimes  contains  traces  of  arsenic. 
Ten  grains  of  the  crystallised  sulphate  will  occasionally  be  sufficient 
to  yield  evidence  of  the  presence  of  arsenic.  When  the  sulphate  has 
been  given  as  an  emetic,  traces  of  arsenic  may  sometimes  be  found  in 
the  contents  of  the  stomach  or  in  the  matters  vomited. 

Copper  in  Organic  Liquids.— The  copper  is  liable  to  be  precipitated 
by  certain  organic  substances,  e.g.,  albumen,  fibrin,  casein,  and  mucous 
membrane  ;  but  some  of  these  organic  compounds  are  easily  dissolved 
by  acids,  or  even  by  an  excess  of  the  solution  of  copper  salt.  A  portion 
at  least  of  the  salt  of  copper  is,  therefore,  commonly  held  dissolved. 
In  such  cases  there  is  one  peculiar  character  possessed  by  these 
liquids  ;  i.e.,  they  have  a  decidedly  green  colour ,  even  when  the  copper 
salt  is  in  a  far  less  than  poisonous  proportion. 

A  polished  needle,  or  a  fine  iron  wire,  may  be  used  in  these  liquids 
as  a  trial  test  for  the  presence  of  the  salts  of  copper.  This  test  is  a 
very  delicate  one  to  use  for  pickles  and  bottled  vegetables.  If  in  large 
quantity,  the  copper  may  be  precipitated  by  sulphuretted  hydrogen, 
the  sulphide  collected,  dried,  and  converted  into  the  soluble  sulphate 
by  the  action  of  strong  nitric  acid.  If  in  small  quantity,  the  following 
is  the  most  expeditious  method  of  obtaining  copper  from  any  organic 
liquid  which  contains  a  soluble  poisonous  salt  of  this  metal.  Having 
added  a  few  drops  of  diluted  sulphuric  acid,  and  filtered  the  liquid,  let 
a  portion  of  it  be  placed  in  a  platinum  capsule  or  crucible,  and  a  slip 
of  zinc  introduced.  Wherever  the  platinum  is  touched  by  the  zinc, 
metallic  copper  of  its  ordinary  red  colour  is  deposited ;  and,  after 
having  in  tliis  way  coated  the  platinum  capsule,  the  surplus  liquid 
may  be  poured  off,  and  the  capsule  well  washed  with  water.  The 
copper  is  then  dissolved  in  nitric  acid,  and  the  tests  may  be  applied 
to  the  solution  after  the  excess  of  acid  has  been  driven  off  by  heat. 
In  place  of  nitric  acid  and  heat,  a  strong  solution  of  ammonia  may  be 
used  in  the  cold.  Under  exposure  to  air  the  metal  is  oxidised  and 
dissolved  in  a  few  minutes,  forming  a  blue  solution.  The  ammoniacal 
solution  may  be  neutralised  with  diluted  acetic  acid,  and  ferrocyanide 
of  potassium  then  added.  The  red  colour  of  the  metal  deposited  on 
platinum  is  characteristic  of  copper  ;  but  should  any  doubt  exist,  this 
may  be  removed  by  placing  a  polished  needle  in  the  ammoniacal 
solution,  and  adding  diluted  acetic  acid  to  neutralise  it.  The  needle 
is  immediately  covered  with  a  red  layer  of  copper.  Not  much  im¬ 
portance  should  be  attached  to  the  discovery  of  mere  traces  of  this 
metal  either  in  the  body  or  in  articles  of  food.  Copper,  if  looked  for, 
may  be  found  in  many  cases  in  the  tissues  and  in  food  under  circum- 
stai^es  quite  unconnected  with  poisoning  (Guy’s  Hosp.  Rep.,  1858, 

In  the  Tissues  or  Urine. — -Dry  and  incinerate  the  organic  matter, 
using  an  iron  burner,  digest  the  residue  in  warm  nitric  acid,  and  then 
evaporate  to  dryness.  The  residue  may  be  dissolved  in  a  small 
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quantity  of  water,  and  a  polished  needle  immersed  in  it  for  some  hours. 
The  metallic  deposit,  if  any,  on  the  needle,  may  be  recognised  as  copper 
either  by  its  colour  or  by  the  action  of  ammonia. 

Copper  is  believed  by  some  observers  to  be  nearly  always  present 
in  the  liver  of  man.  Dupre  found  in  human  livers  about  one  part  of 
copper  in  500,000  ;  and  in  fourteen  bodies  examined  by  Bergeron  and 
Hote  copper  in  minute  quantities  was  found  in  every  case.  It  is  also 
believed  to  occur  normally  in  very  small  quantities  in  the  kidneys  and 
in  the  blood.  The  copper  is  probably  mainly  derived  from  the  grains 
of  cereals,  such  as  wheat  and  barley  ;  in  turnips,  and  most  other 
vegetables,  copper  in  very  minute  traces  may  generahy  be  detected. 
It  has  been  suggested  by  Johnstone  that  the  presence  of  copper  in 
cereals  may  be  due  to  the  practice  of  dressing  the  grain,  and  also  the 
ground,  with  sulphate  of  copper,  with  the  object  of  protecting  it  from  the 
ravages  of  vermin  after  the  grain  is  sown  (Luff). 

Cases. — The  following,  taken  from  the  Lancet ,  2,  1901,  p.  622, 
shows  a  new  danger  : — - 

“  Toxicologists  will  have  to  note  that  there  is 'another  risk  of  poisoning  by 
sulphate  of  copper  than  those  hitherto  commonly  recognised,  and  that  is  through 
the  spraying  of  potatoes  to  prevent  ‘  potato  blight.’  It  appears  from  the  evi¬ 
dence  given  at  an  inquest  held  in  Ballymena  on  August  23rd  that  a  farm  labourer 
was  working  on  a  farm  on  August  19th  and  20th.  He  had  a  spraying  machine 
strapped  on  his  back  and  was  spraying  potatoes.  On  the  19th  he  complained 
before  dinner  of  being  sick  ;  on  the  20th  he  went  home,  partook  of  some  supper 
(potatoes)  at  seven  o’clock,  and  retired  to  rest  between  nine  and  ten  o’clock. 
In  the  early  morning  he  was  taken  severely  ill,  and  Mr.  Alexander  Duncan, 
of  Ballymena,  who  saw  him  at  4.30  a.m.  on  the  morning  of  the  21st,  found  him 
suffering  from  severe  cramps  all  through  his  limbs  and  body,  his  heart  failing, 
and  his  body  covered  with  free  perspiration.  He  died  at  about  two  o’clock  in  the 
afternoon  of  the  21st.  He  had  a  fresh  wound  on  his  hand,  which  was  perfectly 
blue  with  ‘  bluestone,’  which  was  chiefly  sulphate  of  copper.  Mr.  Duncan 
said  that  if  there  were  scratches  on  the  hands  of  the  person  engaged  in  spraying 
potatoes,  or  if  the  person  inhaled  the  spray,  it  might  possibly  produce  the 
collapse.  His  evidence  was  that  deceased  had  died  from  collapse  following 
irritant  poisoning.  Dr.  A.  McN.  D ’Evelyn,  of  Ballymena,  who  also  saw  the 
deceased,  agreed  with  Mr.  Duncan  as  to  the  cause  of  death,  and  said  that  to 
take  food  without  washing  the  hands  after  being  engaged  with  a  spraying  machine 
was  extremely  dangerous,  and  he  believed,  as  it  was  a  hot  day,  that  in  breathing 
in  the  fine  vapour  of  the  spray  a  considerable  quantity  of  poison  might  have  been 
absorbed.  The  jury,  after  recording  that  the  deceased  died  ‘  from  collapse 
following  upon  irritant  poison,’  possibly  through  the  absorption  of  the  mixture 
sulphate  of  copper,  used  in  the  spraying  machine  which  he  carried  and  used  on 
August  19th  and  21st,  added  a  rider  that  the  evidence  brought  out  by  Mr. 
Duncan  and  Dr.  D ’Evelyn  ought  to  be  a  warning  to  farmers  and  farm- servants 
not  to  engage  in  spraying  potatoes  with  lacerated  hancj^,  or  to  blow  down  the 
pipe  of  a  sprayer,  or  to  take  food  without  washing  their  hands  thoroughly, 
as  any  of  these  practices  is  extremely  dangerous,  the  bluestone  used  being  an 
irritant  poison.  It  is  possible  that  the  wearing  of  gloves  or  long  gauntlets  and 
a  respirator  might  be  a  useful  preventive.’’ 

In  1866  a  remarkable  set  of  cases  occurred  in  a  family  at  Itchin  Abbas, 
Hants,  in  which  twelve  or  more  members  of  the  family  suffered  from  symptoms 
of  poisoning  similar  to  those  produced  by  copper.  A  badly  tinned  copper  vessel 
had  been  used  for  cooking  the  food,  with  much  salt.  One  patient,  an  old  man, 
«t.  90,  died  after  three  weeks,  the  others  recovered.  The  cook  was  charged 
with  wilful  poisoning,  but  was  subsequently  liberated.  She  brought  an  action 
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against  her  master  ( Tully  v.  Corrie,  Queen’s  Bench,  November,  1867),  but  this 
resulted  in  a  verdict  for  the  defendant  (Guy’s  Hosp.  Rep.,  1866,  p.  329).  A  set 
of  cases  is  reported  to  have  occurred  at  Geneva,  in  1870,  in  which  ten  persons 
were  taken  ill  with  symptoms  of  irritant  poisoning,  and  four  died.  It  was  found 
that  the  food  had  been  cooked  in  a  copper  utensil  containing  a  large  quantity 
of  verdigris  (Pharm.  Jour.,  August,  1870,  p.  158).  A  fatal  case  of  poisoning  bv 
copper  is  reported  in  the  same  journal  for  1870,  p.  874.  Copper  was  found  in 
small  quantity  m  the  body. 


Poisoning  by  Gold  Salts. 

Source.— -The  Ter  chloride  is  the  only  preparation  of  gold  which 
requires  notice.  It  is  a  powerful  irritant  poison,  acting  locally  like 
nitrate  of  silver.  Little  is  known  of  its  poisoning  effects  on  man  * 
but,  in  administering  it  to  animals,  Orffla  found  that  it  caused  extensive 
inflammation,  and  even  ulceration,  of  the  mucous  membrane  of  the 
stomach  (  Toxicologie  ).  The  metal  is  absorbed  and  carried  into 
the  tissues,  but  its  poisonous  action  appears  to  be  independent  of 
absorption. 

Case.— -In  October,  1893,  a  case  of  poisoning  by  chloride  of  gold 
was  admitted  to  Guy  s  Hospital,  of  which  the  following  is  an  abstract : — 

.  qqq  hev7iCtim  WaS  a  b°y  °f  six’  admitted  ^der  Dr.  Hale  White  on  October  22nd, 
1893,  about  11  p.m.  He  had  swallowed  the  contents  of  a  small  glass  tube  found 
on  a  dustheap.  He  was  sick  immediately  afterwards,  the  first  vomit  being  black 
m  colour.  The  vomiting  persisted,  and  he  was  admitted  to  the  hospital  at  2  a.m. , 
much  collapsed,  eyes  closed,  face  pallid  and  cold,  the  lips,  tongue,  teeth,  stained 
of  a  purplish  colour.  The  fauces  were  injected,  but  not  stained  ;  the  fingers  were 
stamed.  Pulse  extremely  feeble.  Within  ten  minutes  the  bowels  acted  twice. 
At  10  a.m.  the  vomiting  still  continued,  and  diarrhoea  was  present.  The  child 
did  not  seem  to  be  in  pain,  but  the  epigastrium  was  tender  on  pressure.  He  had 
by  this  tune  rallied  considerably  from  shock.  There  was  noticed  a  black  stain 
on  the  teeth.  About  5  p.m.  on  the  day  of  admission  the  vomiting  and  diarrhoea 
ceased,  and  he  was  discharged  well  about  twelve  days  after  admission.  Pupils 
natural  and  no  unconsciousness  throughout. 

Sir  Thomas  Stevenson  reported  that  the  tube  was  one  used  by  photographers 
-  t,0iyng1;  lt.was  ma,de  to  contain  15  grains.  Of  this  2*6  grains  were  found  in 
the  tube,  leaving  12*4  grains  either  swallowed  or  lost.  He  found  traces  of  gold 
m  the  faeces  and  vomit,  but  none  in  the  urine. 


Poisoning  by  Preparations  oe  Thallium. 

The  salts  of  this  metal  are,  according  to  Paulet,  highly  poisonous, 
although  this  does  not  appear  either  from  his  own  statement  of  their 
effects  or  from  the  experiments  of  Lamy.  Paulet  found  that  a  dose  of 
fifteen  grains  of  carbonate  of  thallium  killed  a  rabbit  in  a  few  hours. 
The  animal  suffered  from  disturbance  of  breathing,  loss  of  muscular 
power,  and  general  trembling  of  the  limbs ;  it  appeared  to  die 
asphyxiated.  The  salts  of  this  metal  have  been  found  to  operate 
through  the  skin  by  absorption. 

,La™y  dissolved  seventy-seven  grains  of  the  sulphate  in  milk,  and  he  found 
mat  tins  quantity  sufficed  to  destroy  two  hens,  six  ducks,  two  puppies,  and  a 
middle-sized  bitch.  The  prominent  symptoms  in  the  dogs  were  oppression  of 
Dreathmg,  salivation,  griping  pains  in  the  abdomen,  the  body  being  drawn  up, 
witn  trembling  and  convulsions  of  the  limbs,  followed  by  paralysis.  Vomiting 
ana  purging  are  not  described  among  the  symptoms.  The  two  puppies  did  not 
i©  un  i  our  days  after  they  had  taken  the  poison.  On  opening  the  bodies  of 


474 


POISONING  BY  TIN  SALTS 


the  animals  Lamy  states  that  there  was  no  mark  of  inflammation  or  other 
striking  post-mortem  appearance.  In  one  experiment  he  found  that  a  puppy 
died  in  forty  hours  from  a  dose  of  one  grain  and  a  half  of  sulphate  of  thallium 
(Chem.  News,  September  12th  and  19th,  1863). 

The  salts  are  soluble,  colourless,  and  nearly  tasteless  ;  and  therefore 
may  be  easily  administered. 

These  statements  of  Lamy  and  Paulet  are  not  in  accordance  with 
the  views  of  Crookes,  the  discoverer  of  the  metal.  Although  much 
exposed  to  the  action  of  the  fumes,  the  metallic  vapour  produced  no 
particular  effects  upon  him.  He  also  swallowed  a  grain  or  two  of  the 
salts  without  injury.  These  have  a  local  action  on  the  hair  and  skin, 
staining  the  former,  and  rendering  the  latter  yellow  and  horny  [Chem. 
News,  October  3rd,  1863,  p.  161). 

Maume  and  Rabuteau  state  that  thallium  is  at  once  both  a  cardiac 
and  a  muscular  poison,  in  its  action  resembling  mercury  in  one  respect 
and  potassium  in  another.  The  history  of  thallium  as  a  poison  is 
incomplete. 

Analysis. — The  best  and  most  certain  method  of  detecting  thallium 
is  to  try  and  burn  the  viscera,  when,  by  the  aid  of  the  spectroscope, 
the  green  band  indicative  of  thallium  will  manifest  itself  in  the  spec¬ 
trum  from  the  smallest  quantity  of  the  metal,  in  spite  of  admixture 
with  other  bodies. 

The  following  are  all  the  references  to  poisoning  by  this  rare  metal 
that  Dr.  Bulloch  could  find  : — 

Lamy,  Compt.  rend.  Acad.  d.  Sc.,  1863,  LVII.,  442. 

Paulet,  Compt.  rend.  Acad.  d.  Sc.,  Paris,  1863,  LVII.,  494. 

Olmer  and  Tian,  Compt.  rend.  Soc.  de  biol.,  1908,  LXV.,  742. 

Quidet,  Revue  de  med.  le.g,  Paris,  1911,  XVIII.,  245. 

Poisoning  by  thallium  acetate,  Lancet,  1911,  I.,  1461. 

Richet,  Compt.  rend.  Soc.  de  biol.,  1899,  VI.,  252. 

Poisoning  by  Salts  of  Tin. 

Source  and  Method  of  Occurrence. — The  only  preparations  of 
this  metal  which  require  to  be  noticed  as  poisons  are  the  chlorides, 
or  muriates,  a  mixture  of  which  is  extensively  used  in  the  arts, 
under  the  name  of  Dyers'  Spirit.  The  salts  may  exist  in  the  form 
of  whitish  yellow  crystals  ;  but  more  commonly  they  are  met  with  in 
a  strongly  acid  solution  in  water.  They  are  irritant  poisons,  but  so 
seldom  used  as  such,  that  only  one  death  occurred  from  them  in 
England  and  Wales  during  a  period  of  two  years. 

Small  quantities  of  tin  are  not  uncommonly  taken  in  articles  of 
tinned  food,  and  in  Demerara  sugar  prepared  by  what  is  known  as 
the  “Bloomer  process,”  in  which  a  solution  of  stannous  chloride  is 
employed.  Such  sugar  contains  about  half  or  one-third  of  a  grain  of 
tin  per  pound.  According  to  Sir  Thomas  Stevenson’s  experiments, 
neither  dogs  fed  on  such  sugar  nor  persons  who  habitually  consume 
such  sugar  as  an  article  of  daily  diet  suffer  in  health.  Others  consider 
the  tin  to  be  injurious  to  health.  Luff  has  described  four  cases  of 
tin  poisoning  caused  by  tinned  cherries.  The  syrup  of  the  cherries 
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3ontained  1*9  grain  of  the  higher  oxide  of  tin  in  each  fluid  ounce 
'  B.M.J.,  1890,  1,  p.  833). 

Toxicity  and  Fatal  Dose.  vThe  following  is  Dr.  Luff’s  own  account 

)f  the  cases  referred  to  above,  and  one  other  from  the  Med.  Press  and 
lire.,  1894 

In  foui  cases  of  tin  poisoning,  caused  by  tinned  cherries,  that 
veie  seen  and  described  by  the  author  and  Metcalfe,  an  estimation  of 
Le  amount  of  tin  present  in  the  cherry- juice  was  made,  as  the  tin 
rom  which  the  patients  had  taken  the  cherries  was  left  half  full  of 
sherries  and  juice,  and  therefore  was  available  for  purposes  of  analysis. 
Che  juice  was  strongly  acid,  and  the  analysis  showed  that  the  acidity 
vas  mainly  due  to  malic  acid ;  the  juice  contained  tin  in  solution  equal 
o  1>9  grain  of  the  higher  oxide  of  tin  in  each  fluid  ounce,  which  would 
)e  e(lual  to  3  '2  grains  of  the  malate  of  tin  in  the  same  quantity  of  juice. 
Che  symptoms  of  these  cases  were  very  severe,  there  being  a  consider¬ 
able  amount  of  collapse  and  cyanosis  and  in  one  case  unconsciousness  ; 
t  was  estimated  that  the  symptoms  were  produced  by  doses  of  the 
nalate  of  tin  varying  from  four  to  ten  grains.  All  the  cases  recovered. 

A  peculiar  case  is  recorded  in  which  a  chemist  died  from  tin 
)oisoning.  He  had  inadvertently  filled  his  pepper  caster  with  putty 
>owder,  which  is  the^higher  oxide  of  tin,  and  had  continued  to  use 
t  until  he  fell  ill  a  couple  of  months  afterwards  and  ultimately  died.” 

Symptoms.-— Nausea,  abdominal  pain,  vomiting,  and  diarrhoea 
vere  observed  in  the  above  cases.  There  was  much  depression,  with 
eeble  pulse  and  drowsiness,  and  in  one  case  at  least  extreme  collapse. 
)i.  Humphreys,  who  attended  one  of  the  cases,  says  that  cramps  in 
he  legs  were  most  marked,  and  that  he  vomited  a  little  blood. 

Analysis. — Hr.  Luff  gives  the  following  : — 

Tin  may  be  separated  from  organic  admixture  by  destroying 
rganic  matter  by  the  moist  method  (see  p.364).  The  clear  fluid,  which 
ontains  stannic  chloride,  may  be  submitted  to  the  following  tests  : — 

“l.  Sulphuretted  hydrogen  gives  with  a  solution  of  a  stannous 
alt  a  brown  precipitate  of  stannous  sulphide,  and  with  a  solution  of  a 
tannic  salt  a  yellow  precipitate  of  stannic  sulphide. 

“  2.  Stannous  chloride  added  to  a  solution  of  mercuric  chloride  first 
educes  it  to  the  mercurous  state,  throwing  down  a  white  precipitate  of 
alomel,  and  subsequently  reduces  this  to  the  metallic  state,  producing 
grey  precipitate,  due  to  the  formation  of  finely  divided  mercury. 

“3.  With  gold  chloride  stannous  chloride  gives  a  purple  precipi- 
ate  ”  ( vide  also  tests  for  zinc). 

From  the  solution  of  stannic  chloride  the  metal  is  deposited  on  zinc  by  zinc- 
latinum  couple,  and  on  dissolving  the  zinc  deposit  in  boiling  HC1  a  solution  of 
tannous  chloride  is  obtained  suitable  for  the  tests  quoted. 

The  rarity  of  poisoning  by  tin  is  shown  by  the  fact  that  the  following- 
re  the  only  records  in  addition  to  Luff’s  case  : — 

-ehmann,  Archiv.  /.  Hyg.,  1902,  XLV.,  88. 

Ingar  and  Bodlander,  Zeitschr.  f.  Hyg.,  1887,  II.,  241. 
chryver,  Journ.  of  Hygiene ,  1909,  IX.,  253. 
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Poisoning  by  Lead  and  its  Salts. 

i 

Source  and  Method  of  Occurrence— Next  to  iron  lead  is,  perhaps, 
the  most  useful  metal  known,  and  is  mined  in  the  form  of  galena 
in  enormous  quantities.  In  the  actual  mining  operations  there  would 
seem  to  be  but  little  danger  ;  it  is  in  the  manufacture  and  uses  of  lead 
salts  for  commercial  purposes  and  in  the  contamination  of  water 
supplies  that  cases  of  lead  poisoning  chiefly  occur.  (Local  Government 
Board  Med.  Dep.,  On  Lead  Poisoning  and  Water  Supplies,”  Lond., 
1903.) 

Chronic  lead  poisoning  is  by  far  the  most  important  of  the  industrial 
intoxications,  being  at  least  twenty  times  as  frequent  as  that  due  tc 
any  other  substance.  The  medical  literature  on  lead  poisoning  is  oi 
such  vast  dimensions  that  it  cannot  be  dealt  with  here  except  in  a 
very  cursory  manner. 

The  following  are  the  preparations  of  lead  deserving  of  individual 
notice  here,  though  it  must  be  stated  that  there  is  not  a  single  compound 
into  which  lead  enters  that  is  not  capable  of  doing  mischief  : — 

1.  The  metal  itself. 

2.  Sugar  of  lead  or  the  acetate. 

3.  White  lead,  carbonate  or  oxy carbonate. 

4.  Oxides  of  lead. 

5.  Other  salts. 

As  showing  the  improvement  in  our  national  health  and  care  in 
dangerous  occupations,  Sir  Thomas  Stevenson  stated  in  the  previous 
edition  of  this  work  in  1894  that  no  less  than  132  fatal  cases  of  lead 
poisoning  were  recorded  in  1891  in  England  and  Wales,  whereas  in 
1901  only  one  solitary  case  is  tabulated  by  the  Registrar- General. 

That  Sir  Thomas  ’  selected  year  was  an  exceptional  one  is  shown  by 
the  following  table,  which  shows  that  if  one  source  of  lead  poisoning 
be  eliminated  others  soon  find  themselves  : — 


Deaths  from  Lead  Poisoning  in  England  and  Wales,  1905-14. 


1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

Males  . 

76 

70 

89 

102 

88 

80 

106 

106 

80 

79 

Females 

2 

4 

3 

3 

3 

6 

4 

— 

1 

— 

Total 

78 

74 

92 

105 

91 

86 

110 

106 

81 

79 

With  regard  to  industrial  lead  poisoning  Dr.  Bulloch  has  made  the 
following  note  : — 

The  incidence  of  lead  poisoning  is  not  exactly  known,  as  no  doubt 
many  cases  escape  detection.  Since  1895  poisoning  by  lead  phos¬ 
phorus,  and  arsenic,  contracted  in  a  factory  or  workshop  has  been 
notifiable  in  Great  Britain,  where  between  1900-1909  there  were  6,762 
cases  with  245  deaths.  These  figures,  apparently  small,  only  apply 
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bo  cases  in  factories  and  workshops,  and  do  not  include  those  in  plum¬ 
bers  and  painters.  In  connection  with  these  two  occupations  there 
were  239  cases  with  44  deaths  in  1908,  and  241  cases  with  47  deaths 
in  1909  (quoted  by  Legge). 

1.  Lead  Itself. — Of  this  it  is  difficult  to  speak  positively,  because 
in  most  of  the  cases  to  be  mentioned  it  is  absorbed  as  an  oxide  or 
carbonate  or  some  other  salt ;  but  there  are  some  few  illustrations 
of  poisoning  by  the  metal  itself,  which  has  then  in  the  body  under¬ 
gone  a  change  into  a  salt  of  lead. 

N.B. — In  all  except  the  acute  irritant  cases,  however,  it  seems  to 
be  the  metal  itself  that  is  the  poisonous  element. 

A  tea-dealer  was  seized  with  symptoms  of  lead  poisoning,  and  the  cause  re¬ 
mained  long  unsuspected,  until  he  admitted  that,  in  course  of  his  trade,  he  had 
the  idle  habit  of  often  placing  pieces  of  tea-lead  in  his  mouth,  and  crushing  the 
metal  between  his  teeth. 

Sonnenkalb  considered  that  snuff  frequently  acquires  an  impregna¬ 
tion  of  lead  by  reason  of  the  coverings  of  lead  in  which  it  is  packed. 
He  collected  nineteen  cases  of  this  form  of  chronic  poisoning  ;  in 
fourteen  of  these  there  was  paralysis,  and  in  five  there  were  symptoms 
of  gastric  disturbance.  The  arms  were  most  commonly  affected  with 
paralysis  and  wasting  of  the  extensor  muscles.  In  twelve  cases  there 
was  a  blue  colour  of  the  gums.  All  suffered  from  colicky  pains  and 
constipation.  The  poisoned  snuff  had  been  used  for  a  period  of  from 
six  months  to  twenty  years  ;  and  on  leaving  it  off  the  patients  improved 
rapidly,  and  eventually  recovered.  Snuff  has  been  actually  adulterated 
with  red  lead  to  improve  its  colour. 

2.  Sugar  of  Lead  or  the  Acetate.- — This  is  more  frequently  taken  as  a 
poison  than  any  of  the  other  salts  of  the  metal,  although  cases  of  acute 
poisoning  by  lead  in  any  form  are  not  common.  The  substance  is 
met  with  in  solid  heavy  crystalline  masses,  white  or  of  a  brownish 
white  colour  ;  it  resembles  loaf  sugar  in  appearance,  and  has  often 
been  mistaken  for  it.  It  has  also  a  sweet,  followed  by  an  astringent 
or  metallic  taste.  It  is  very  soluble  in  water,  four  parts  of  distilled 
water  at  60°  Fahr.  dissolving  one  part ;  and  it  is  much  more  soluble 
at  a  boiling  temperature. 

A  remarkable  series  of  cases  of  poisoning  by  acetate  of  lead  has  been  reported 
( Lancet ,  1849,  1,  p.  478).  By  some  accident,  about  thirty  pounds  of  this  sub¬ 
stance  were  mixed  at  a  miller’s  with  eighty  sacks  of  flour,  and  the  whole  was 
made  into  bread  by  the  bakers  and  supplied  as  usual  to  their  customers.  It 
seems  that  no  fewer  than  500  persons  were  attacked  with  symptoms  of  poisoning 
after  partaking  of  this  bread. 

Liquids  used  for  culinary  or  dietetic  purposes,  especially  if  they 
contain  a  free  acid,  are  liable  to  become  impregnated  with  lead,  derived 
from  the  glaze  of  the  vessel  in  which  they  are  kept,  and  thus  form 
poisonous  salts.  If  vinegar  is  used,  acetate  of  lead  may  result.  Lith- 
arge-glazeis  also  easily  dissolved  by  alkaline  or  fatty  substances.  The 
eating  of  dripping,  or  the  fat  of  meat  baked  in  a  newly  glazed  vessel, 
has  been  known  to  give  rise  to  a  slight  attack  of  colic  ;  while  the 
symptoms  were  referred  by  the  person  to  some  substance  mixed 
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with  the  food.  (For  cases  see  Med .  Gaz.,  vol.  47,  p.  659  ;  also  Lancet , 
1860,  1,  p.  962.)  In  1852,  four  men  partook  of  rhubarb-pie  and  milk 
for  supper.  Shortly  afterwards  they  were  all  seized  with  violent 
vomiting  and  intense  colic.  Lead  was  detected  in  a  portion  of  the 
vomited  matters  and  food.  The  only  source  to  which  the  lead  could 
be  traced  was  the  glaze  of  the  pans  in  which  the  milk  was  kept. 

The  acetate  in  solution  as  liquor  plumbi  subacetatis  is  largely  used 
in  medicine  as  a  lotion,  and  from  this  solution  as  a  basis  many  pro¬ 
prietary  remedies  are  made  of  the  class  of  hair- dyes,  washes,  etc. 
Of  such  Goulard  extract  or  water  is  an  example,  which  has  caused  death 
in  at  least  four  instances,  one  in  France  and  three  in  England. 

In  the  1,  1898,  p.  491,  is  reported  a  case  of  severe  plumbism  from 

washing  out  the  nose  with  a  lotion  containing  4  4  a  pennyworth  of  sugar  of  lead 
to  the  half -pint  of  water.”  This  washing  had  been  done  two  or  three  times  a 
day  for  some  months. 

3.  White  Lead. — It  is  this  salt  that  is  responsible  for  the  majority 
of  cases  of  lead  poisoning  occurring  amongst  workmen,  inasmuch 
as  it  is  the  basis  from  which  practically  all  lead  pigments  and  glazes 
are  obtained. 

The  method  by  which  white  lead  is  made  is  as  follows  : — ■ 

Sheets  of  the  metal  are  hung  up  in  chambers  into  which  are  led  the  vapours 
of  acetic  acid  and  carbon  dioxide.  The  chamber  is  sealed  and  kept  so  for  a 
considerable  time.  When  the  chamber  is  44  ripe  ”  the  white  lead  produced  is 
freed  from  the  uncorroded  metal  by  spraying.  It  is  then  dried,  ground  and 
packed.  All  of  these  processes  lead  frequently  to  poisoning  in  spite  of 
precautions.  The  dust  enters  the  mouth,  nose  and  lungs,  and  can  apparently 
even  pass  through  the  skin  by  absorption. 

One  cause  of  lead-palsy  among  infants  may  be  the  use  of  farinaceous 
food  wrapped  in  lead-foil  having  a  thinly  tinned  surface,  sold  as  patent 
tin-foil.  Such  infants’  food  is  sometimes  strongly  impregnated  on  the 
outside  with  carbonate  of  lead.  Snuff  and  tobacco,  chocolate,  and 
other  substances  in  ordinary  use  are  frequently  wrapped  in  this  spuri¬ 
ous  tin-foil.  If  the  articles  are  kept  in  a  damp  place,  they  may  thus 
become  impregnated  with  carbonate  of  lead. 

White  lead  is  sometimes  contained  in  small  proportions  in  loaf 
sugar,  owing  to  the  moulds  in  which  the  sugar  is  set  being  painted 
with  white  lead,  and  a  portion  being  thus  mechanically  taken  up. 

Lacy  has  pointed  out  the  injury  to  health  which  is  likely  to  follow 
the  use  of  white  lead  as  a  cosmetic  by  actors.  The  glazed  white 
leather  lining  of  hats  is  strongly  impregnated  with  carbonate  of  lead, 
which  may  penetrate  the  body  by  the  perspiring  skin. 

4.  Oxides  of  Lead. — The  yellow  oxide  (massicot)  and  the  puce- 
coloured  oxide  (peroxide)  are  but  little  known,  except  to  chemists. 
Litharge  and  minium  or  red  lead  are,  however,  much  employed  in  the 
arts,  and  have  sometimes  given  rise  to  accidental  poisoning. 

A  woman  who  had  swallowed  two  and  a  quarter  ounces  of  red  lead  was  ad¬ 
mitted  into  hospital.  No  symptoms  appeared  for  nine  hours.  There  was  then 
colicky  pain,  with  urgent  vomiting,  followed  by  headache  and  general  tenderness 
of  the  abdomen.  She  entirely  recovered  in  about  twelve  days  (Guy’s  Hosp.  Rep., 
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1850,  p.  209).  In  March,  1870,  owing  to  an  accident,  some  red  lead  became 
mixed  with  a  quantity  of  beer  at  a  brewery  at  Guildford.  Several  persons 
who  drank  this  beer  suffered  from  lead  poisoning.  One  man  died,  but  it  was 
probable  that  disease  of  the  lungs  was  the  immediate  cause  of  death.  Colicky 
pains,  a  blue  line  on  the  gums,  and  constipation,  were  well-marked  symptoms. 
A  fatal  case  of  poisoning  by  red  lead  has  been  recorded  (“Report  of  Calcutta 
Med.  Soc.,”  July  13th,  1881).  The  woman  died  within  five  hours.  The  symp¬ 
toms  were  pains  and  convulsions.  The  only  noticeable  appearance  met  with 
in  the  body  was,  it  is  said,  corrosion  of  the  stomach. 

For  cases  of  lead  being  used  as  an  abortifacient,  vide  under 
Abortion,  pp.  167,  168. 

9.  Other  Salts. — This  group  is  meant  to  include  all  those  cases 
in  which  the  lead  gains  access  to  the  body  by  what  may  be  called 
domestic  or  trade  routes.  It  includes  some  of  the  above  salts,  un¬ 
doubtedly  ;  but  often,  and  especially  in  water  and  beer,  it  may  be 
doubtful  what  special  salt  is  present. 

Cosmetics  and  hair-dyes  containing  preparations  of  lead,  commonly 
called  hair-restorers,  may  also  produce  dangerous  effects.  The  author 
met  with  an  instance  in  which  paralysis  of  the  muscles  on  one  side  of 
the  neck  arose  from  the  imprudent  use  of  hair-dye  containing  litharge. 
These  hair-dyes  or  “  hair-restorers  ”  are  sometimes  solutions  of  acetate 
of  lead  of  variable  strength  in  perfumed  and  coloured  water.  In  other 
cases  they  consist  of  hyposulphite  of  lead  dissolved  in  an  excess  of 
hyposulphite  of  sodium.  In  one  instance  the  continued  use  of  such  a 
dye  is  reported  to  have  proved  fatal,  and  lead  was  found  in  the  liver 
and  one  of  the  kidneys  ( Pharm .  Jour.,  1869,  1,  p.  304  ;  also  January, 
1869,  p.  440). 

The  workers  in  lead  factories,  plumbers,  painters,  workers  on  gas 
and  water  pipes,  printers  (types),  potters  (glazing  any  material  with 
lead  glaze),  weavers  (lead  weights  on  looms),  fde-makers  (striking 
files  on  leaden  cushions),  enamel  workers,  makers  of  electric  accumu¬ 
lators,  and  others  are  liable  to  suffer  from  chronic  lead  poisoning. 
In  one  remarkable  case  a  proof-reader  was  poisoned  by  reading  printed 
proofs  for  many  years.  Type-metal  is  an  alloy  of  which  lead  is  a 
preponderating  constituent,  67-75  per  cent. 

The  drinking  of  beverages  and  water  which  have  been  allowed 
to  stand  in  contact  with  lead  is  another  well-known  source  of  lead 
poisoning. 

Cider  is  sometimes  poisoned  with  lead  owing  to  the  use  of  leaden 
vessels  or  pipes  in  its  manufacture. 

An  instance  of  the  fatal  effects  of  cider  so  poisoned  is  reported  to  have 
occurred  in  Worcestershire  in  1864,  and  another  fatal  case  occurred  in  Here¬ 
fordshire  in  1867.  Eight  men  were  seized  with  symptoms  of  lead  poisoning, 
and  one  died.  Herapath  found  one  grain  of  lead  in  a  gallon  of  cider.  The 
leaden  pipe  was  found  corroded  by  the  acid  in  the  cider. 

Lead  pipes  are  largely  used  by  publicans  for  the  supply  of  beer. 
It  is  possible,  therefore,  if  the  beer  is  acid,  and  is  allowed  to  remain 
some  time  in  the  pipe,  the  first  portions  drawn  may  acquire  an  impreg¬ 
nation  of  lead,  which  may  give  rise  to  colic  and  other  unpleasant 
symptoms.  This  is  a  not  infrequent  though  unsuspected  cause  of 
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lead  poisoning  in  potmen,  though  by  them  sometimes  attributed  to 
handling  and  cleaning  pewter  vessels  (vide Lancet,  1860, 1,  60).  Common 
acetic  acid  has  been  known  to  contain,  as  impurity,  2  per  cent,  of 
acetate  of  lead.  Lead  is  also  found  in  citric  and  tartaric  acids,  aerated 
beverages,  Seidlitz  powders,  and  in  salts  which  have  been  crystallised 
in  leaden  pans. 

Litharge  was  formerly  much  used  to  remove  the  acidity  of  sour 
wine,  and  to  convey  a  sweet  taste.  Acetate  of  lead,  or  some  other 
vegetable  salt  of  the  metal,  is  in  these  cases  formed ;  and  the  use  of 
such  wine  may  be  productive  of  alarming  symptoms.  Many  years 
since  a  fatal  epidemic  colic  prevailed  in  Paris  owing  to  this  cause  ; 
the  adulteration  was  discovered  by  Fourcroy,  and  it  was  immediately 
suppressed.  Wine  thus  poisoned  is  known  by  its  being  blackened 
by  sulphuretted  hydrogen. 

With  regard  to  water,  Dr.  Taylor  wrote  in  previous  editions  as 
follows  : — “  Water  which  contains  more  than  one-twentieth  of  a  grain 
of  lead  per  gallon  should  be  rejected  as  unsafe.  Such  a  water  gives  a 
sensible  darkening  of  colour  when  a  wineglassful  of  it  is  placed  in  a 
white  porcelain  dish,  acidulated  with  a  few  drops  of  hydrochloric  acid, 
and  then  a  drop  of  sulphide  of  ammonium  added.  Soft  waters,  more 
especially  those  moorland  and  ferruginous  which  are  acid,  and  those 
contaminated  with  the  products  of  decomposing  sewage,  are  especially 
prone  to  act  upon  metallic  lead,  and  where  delivered  at  house  taps 
often  contain  half  a  grain  or  more  of  lead  per  gallon. ” 

The  editor  has  no  hesitation  in  stating  that  such  a  limit  is  far  too 
high,  and  he  agrees  with  Penny,  who  says  : — “  All  lead  contamination 
is  objectionable,  and  no  degree  of  it  can  be  considered  safe.  Lead  is 
an  accumulative  poison,  and  affects  some  persons  powerfully  in  the 
smallest  quantities.  It  is  not  so  much  the  quantity  of  lead  taken  in 
any  case  which  determines  the  symptoms  of  lead  poisoning  as  its 
continued  introduction.” 

An  infant  was  paralysed  by  reason  of  its  having  been  washed 
every  morning  with  water  containing  a  finety  diffused  oxycarbonate 
of  lead  (A.  S.  Taylor). 

Sleeping  or  working  in  newly  painted  rooms  is  another  source  of 
plumbism. 

Alderson  mentions  several  instances  of  this  kind  (Lancet,  1852, 
2,  p.  391). 

The  author  suffered  from  a  severe  attack  of  colic  as  a  result  of  sitting  in  a 
room  for  a  few  hours  a  day  in  which  a  large  surface  of  canvas  for  an  oil-painting 
had  been  covered  with  white  lead  and  drying  oil.  An  officer,  aet.  50,  fond  of 
painting  in  oil-colours,  worked  for  some  time  in  a  room  eight  feet  square  which 
had  a  large  stove  in  it.  He  was  attacked  with  wristdrop  (paralysis)  in  December, 
1855,  and  soon  afterwards  with  paralysis  in  both  legs.  It  appears  that  his 
servant  always  ground  his  colours,  mixed  them,  and  cleaned  his  brushes.  The 
officer  had  experienced  an  attack  some  years  before  ;  but  from  this,  by  laying 
aside  oil-painting,  he  completely  recovered.  In  these  instances,  the  emanations 
of  lead  appeared  to  have  been  received  through  the  lungs.  The  symptoms 
were  of  the  character  peculiar  to  lead  poisoning,  and  as  they  disappeared  on 
the  removal  of  the  patient  to  another  atmosphere,  there  could  be  no  doubt 
about  the  cause. 
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These  insidious  effects  of  lead  should  be  borne  in  mind  by  those  who 
deny  that  any  noxious  emanations  can  escape  from  papers  in  inhabited 
rooms  merely  because  the  greater  number  of  persons  who  live  in  them 
do  not  suffer. 

A  case  of  lead  poisoning  was  traced  to  the  handling  of  vulcanised 
rubber  impregnated  with' lead.  The  man  was  a  trunk-maker,  and  used 
this  material  in  his  trade  ( Pharm .  Jour.,  1870,  p.  426).  The  mere 
handling  of  lead  or  its  compounds  is  therefore  sufficient  to  produce  ail 
the  effects  of  chronic  poisoning. 

The  above  brief  sketch  of  the  modes  of  occurrence  leads  practically 
to  the  conclusion  that  lead  can  enter  the  body  by  any  route  and  in  as 
many  disguises  as  we  can  imagine ;  even  the  domestic  cake  has  been  a 
vehicle  (vide  Stewart,  “A  Clinical  Analysis  of  Sixty-four  Cases  of  Poison¬ 
ing  by  Chromate  of  Lead  used  to  Colour  Cakes,”  Med,  News,  Philad., 
1887,  II.,  753). 

The  occurrence  and  prevention  of  lead  poisoning  from  water  and 
from  all  sorts  of  trade  processes  is  too  strictly  a  province  of  hygiene 
to  be  discussed  here.  Plumbism  is  now  a  trade  disease  under  the 
W.C.A.,  vide  Vol.  I.  Those  who  desire  further  information  are  re¬ 
ferred  to  a  report  by  Thorpe  and  Oliver  to  the  Home  Secretary  in 
February,  1899,  to  orders  etc.  issued  by  the  Secretary  of  State  in 
1900,  1901,  and  to  Parkes  and  Kenwood,  Hygiene,  1917,  p.  191. 

Toxicity  and  Fatal  Dose. — Lead  poisoning  occurs  in  two  definite 
forms,  viz.,  the  acute  irritative  and  the  chronic,  and  the  cases  below 
would  show  that  the  toxicity  of  lead  in  the  first  form  is  very  slight, 
but  there  can  be  no  room  for  doubt  that  in  the  chronic  form  lead  is  a 
very  dangerous,  poisonous  substance,  both  to  life  and  to  health. 
This  arises  from  the  fact  that  it  is  a  very  typical  example  of  what  is 
known  as  a  cumulative  poison,  i.e.,  once  it  has  obtained  access  to  the 
tissues,  it  is  removed  from  them  with  exceeding  slowness  ( vide  Oliver, 

“  Lead  Poisoning,”  1892). 

There  are  also  the  cases  to  be  considered  of  subacute  poisoning 
such  as  occur  when  lead  is  taken  for  abortifacient  purposes  (vide 
%nte  under  Abortion). 

Nothing  certain  is  known  concerning  the  fatal  dose  of  acetate  of 
lead.  The  facts  already  detailed  show  that  it  may  be  taken  in  com¬ 
paratively  large  quantities  without  producing  fatal  effects.  Thirty 
3r  forty  grains  have  been  given  daily,  in  divided  doses,  without  injury. 
The  following  additional  cases,  in  some  of  which  recovery  took  place 
under  disadvantageous  circumstances,  prove  that  the  acetate  of  lead  is 
far  from  being  a  virulent  poison. 

Iliff  met  with  an  instance  in  -which  an  ounce  was  swallowed  in  solution  ;  the 
\ymptoms  were  pain  in  the  abdomen  resembling  colic,  with  vomiting,  muscular 
igidity,  and  numbness.  It  was  three  hours  before  any  remedies  were  used,  and 
we  hours  before  the  stomach-pump  was  employed  ;  but  the  person  recovered, 
n  the  second  case  also,  an  ounce  was  swallowed  ;  sulphate  of  magnesium  was 
reely  exhibited,  and  the  stomach-pump  was  used.  On  the  following  morning 
here  was  slight  excoriation  of  the  gums,  which  were  white,  with  a  sensation  of 
leat  in  the  throat  ;  the  bowels  were  relaxed,  probably  from  the  effect  of  the  medi- 
me.  The  day  following  there  were  pains  in  the  legs  and  thighs,  with  restlessness 
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and  thirst.  In  a  week  the  woman  perfectly  recovered.  In  a  case  which  occurred 
to  Alderson,  a  man  swallowed  an  ounce  of  the  acetate  of  lead  in  a  drunken  fit. 
There  was  violent  vomiting,  and  the  man  recovered.  A  case  of  poisoning  by 
carbonate  of  lead  was  reported  by  Snow  in  October,  1844,  to  the  Westminster 
Medical  Society.  A  child,  aged  five  years,  ate  a  portion  not  so  large  as  a  marble, 
ground  up  with  oil.  For  three  days  he  merely  suffered  from  pain  in  the  abdomen 
and  costiveness.  On  the  third  night  the  child  became  rapidly  worse,  and  there 
was  vomiting.  He  died  ninety  hours  after  taking  the  poison,  having  passed 
some  offensive  motions  of  a  greenish  black  colour  (probably  from  admixture 
with  sulphide  of  lead)  before  he  died. 

It  is  utterly  impossible  to  estimate  how  much  has  caused  the  fata] 
event  in  the  chronic  cases. 

Duration.  Of  the  acute  irritant  cases  there  is  little  to  be  said.  The 
symptoms  are  frequently  delayed  because  the  salts  have  but  a  feeble 
actively  irritating  power,  easily  influenced  by  any  contents  of  the 
stomach,  and  they  rapidly  subside  on  treatment,  so  far  that  is  as 
gastro-enteritis  is  concerned,  but  in  a  few  hours  (occasionally),  in  a 
few  days  (commonly),  these  symptoms  are  followed  by  some  of  the 
symptoms  of  chronic  lead  poisoning. 

In  the  chronic  form  it  is  impossible  to  estimate  the  duration  either 
of  what  may  be  called  the  latent  period — i.e.,  the  period  during  which 
minute  doses  are  entering  the  body,  but  have  not  yet  produced  symp¬ 
toms — or  of  the  symptoms  themselves  when  they  have  occurred.  In 
some  cases,  under  treatment  and  the  avoidance  of  the  poison,  recovery 
may  ensue  in  a  few  days  from  colic,  or  in  a  few  weeks  or  months 
from  wristdrop,  or  it  may  never  come  on,  the  paralysis  remaining 
permanently,  or  death  may  intervene  at  any  time  from  the  effects  on 
the  brain,  or  from  kidney  complications. 

This  marked  insidiousness  of  the  symptoms  often  puts  great 
difficulties  in  a  way  of  discovering  the  cause,  for  though  the  symptoms 
and  diagnosis  may  be  unmistakable,  the  habits  of  the  victim  may 
afford  no  clue,  owing  to  their  regularity  for  long  periods. 

From  a  civil  point  of  view  it  is  impossible  to  put  a  limit  to  the 
possible  action  of  lead,  for  it  can  start  a  condition  of  kidney  trouble, 
which  may  persist  and  progress  after  lead*  has  ceased  to  enter  the 
system,  and  may  ultimately  cause  death  years  later.  Vide  remarks 
on  the  Workmen’s  Compensation  Act,  Yol.  I. 

Symptoms. — None  of  the  salts  of  lead  are  very  active  poisons  as 
irritants. 

Christison  states  that  he  has  given  the  acetate  in  divided  doses  to 
the  amount  of  eighteen  grains  daily  for  eight  or  ten  days  without  re¬ 
marking  any  unpleasant  symptom,  except  once  or  twice  slight  colic. 
When,  however,  the  quantity  taken  has  been  from  one  to  two  ounces, 
the  following  symptoms  have  been  observed  :  a  burning,  pricking 
sensation  in  the  throat,  with  dryness  and  thirst ;  vomiting  and  un¬ 
easiness  at  the  pit  of  the  stomach,  sometimes  followed  by  severe  colic. 
The  abdomen  is  tense,  and  the  walls  have  been  occasionally  drawn  in. 
The  pain  is  relieved  by  pressure,  and  has  intermissions.  There  is 
generally  constipation  of  the  bowels.  If  any  fseces  are  passed,  they  are 
commonly  of  a  dark  colour,  indicative  of  the  conversion  of  a  portion  of 
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the  lead  into  sulphide.  The  skin  is  cold,  and  there  is  great  prostration 
of  strength.  When  the  case  is  protracted,  the  patient  has  been 
observed  to  suffer  from  cramp  in  the  calves  of  the  legs,  pain  in  the' 
inside  of  the  thighs,  numbness,  and  sometimes  paralysis  of  the  ex- 
remities.  I  he  affection  of  the  nervous  system  is  otherwise  indicated 
by  giddiness,  torpor,  and  even  coma.  A  well-marked  blue  line  is 
noticed  after  a  few  days  round  the  margin  of  the  gums,  where  they 
join  the  teeth.  y 


A  woman,  set.  21,  swallowed  about  three-quarters  of  a  pint  of 
Goulard  s  extract  of  lead  (usually  containing  24  per  cent,  of  the  subace¬ 
tate),  having  begun  with  small  doses.  When  first  seen  she  was  in 
great  agony  There  was  severe  colicky  pain  in  the  abdomen,  which 
she  rubbed  frequently,  and  the  muscles  of  the  belly  were  drawn 
inwards.  The  pulse  was  feeble,  there  was  trembling  of  the  hands  and 
her  body  was  in  constant  motion  from  severe  suffering.  There  was 
heat  m  the  throat  and  abdomen,  with  intense  thirst,  and  a  desire  to 
vomit ;  but  there  was  no  actual  vomiting  or  purging.  A  dose  of  sul¬ 
phate  of  magnesium  produced  vomiting,  and  she  recovered  ;  but  there 
remained  obstinate  constipation  of  the  bowels  [Lancet,  1860, 1,  p.  33). 

what  may  be  called  subacute  symptoms  the  persons  who  ate 
bread  made  with  poisoned  flour  [vide  above)  presented  rather  typical 

eX+inPltS'  P1  aife1W  dayS  they  comPlaine(*  of  a  sense  of  constriction 
m  the  throat  and  the  pit  of  the  stomach,  violent  cramping  pains  round 

the  navel  rigidity  of  the  abdominal  muscles,  a  dragging  pain  in  the 
loins,  and  cramp  with  paralysis  of  the  lower  extremities.  There  was 
obstinate  constipation,  and  the  urine  was  scanty  and  of  a  deep  red 
colour.  Generally  the  pulse  was  slow  and  feeble  ;  the  countenance 
anxious  and  sunken,  frequently  of  a  peculiar  livid  hue  ;  the  tongue 
flabby ;  the  gums  marked  by  a  deep  blue  line  due  to  the  formation 
ol  a  sulphide  of  lead  in  the  gum.  The  surface  was  cool,  and  there  was 
a  general  arrest  of  the  secretions.  Sickness  was  not  a  uniform  symp¬ 
tom  and  even  when  it  existed  at  first  it  speedily  subsided.  The  mental 
iaculties  were  undisturbed.  Not  one  of  the  cases  proved  fatal,  but 
among  the  more  aggravated  there  was  great  prostration,  with  collapse, 
livid  countenance,  universal  cramps,  numbness,  and  other  alarming 
symptoms.  After  apparent  convalescence  some  of  the  symptoms 
returned  in  a  more  aggravated  form  without  obvious  cause,  and  for 
a  long  time  the  patients  were  out  of  health.  Purgative  medicines 
were  ound  most  effectual  in  the  treatment.  The  quantity  of  acetate 
ot  lead  taken  by  each  person  could  not  be  determined,  as,  on  analysis, 

tbe  samples  of  bread  were  found  to  be  unequally  impregnated  with 
the  substance. 


The  symptoms  of  chronic  lead  poisoning,  usually  divided  into 
lour  groups,  are  too  fully  described  in  text-books  of  medicine  to  warrant 
detailed  notice  here,  but  a  few  points  must  be  considered. 

The  recognised  groups  are — 

1.  Colic  and  constipation. 

2.  Wristdrop. 

3.  Cerebral  affections  (lead  encephalopathy ) . 
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In  making  a  diagnosis  of  lead  as  the  cause  of  any  of  these  symptom 
groups,  the  lead  line  on  the  gums  is  invariably  looked  for.  In  its 
absence,  or  in  the  absence  of  a  clear  history  of  exposure  to  lead,  the 
cause  of  the  symptoms  is  often  overlooked.  Of  this  lead  line  it  must 
be  noticed  (a)  that  it  consists  in  small  bluish-coloured  dots  when 
examined  with  a  lens  ;  ( b )  that  it  occurs  on  the  edge  of  the  gums, 
not  on  the  teeth  ;  (c)  that  it  only  occurs  on  the  gums  of  those  teeth 
which  have  caries  or  dirt  at  the  junction  of  gum  and  tooth  ;  it  is  absent, 
with  good  teeth  kept  cleansed  ;  it  must  be  looked  for  near  to  stumps 
or  decayed  teeth ;  ( d )  it  appears  within  a  week  under  circumstances 
of  dirt  and  decay  favourable  to  its  production,  and  (e)  the  shortest 
time  in  which  it  disappears  is  three  weeks.  A  somewhat  similar  line 
may  be  seen  in  cases  of  mercury  and  copper,  iron  and  silver  poisoning 
[so  it  is  alleged. — Ed.]  In  unhealthy  mouths  utterly  innocent  of  the 
tooth-brush  a  dark  line  often  mistaken  for  a  lead  line  by  careless 
observers  is  sometimes  seen,  but  the  editor  has  never  seen  a  line 
that  on  careful  examination  as  to  dotted  appearance,  colour,  and 
position  on  the  gum  could  possibly  be  mistaken  for  lead. 

Of  the  colic  nothing  need  be  said  except  that  it  requires  to  be 
differentiated  by  clinical  rules  from  other  sources  of  acute  abdominal 
pain  {vide  editor’s  work  on  “  Differential  Diagnosis,”  Macmillan). 

Next  to  pain  there  are  obstinate  constipation,  retraction  of  the 
abdominal  parietes,  loss  of  appetite,  thirst,  foetid  breath,  and  general 
emaciation,  with  paralysis  of  a  peculiar  kind  affecting  the  extensor 
muscles,  and  causing  a  dropping  of  the  wrist,  or  showing  itself  in  a 
general  paralysis  of  the  limbs.  The  paralysis  is  peculiar,  and  affects 
at  first  almost  exclusively  the  extensor  muscles  at  the  back  of  the 
forearm,  so  that  the  patient  loses  the  power  of  raising  the  hand  from 
the  wrist,  hence  the  name  “  wristdrop  ”  applied  to  this  form  of 
paralysis.  Squinting  and  amaurosis  are  occasional  symptoms. 

The  cerebral  symptoms  are  commonly  intense  headache,  accom¬ 
panied  by  fits  of  many  varieties  closely  resembling  those  of  ursemia, 
and  inasmuch  as  cirrhotic  kidney  is  often  associated  with  (?  caused  by) 
chronic  lead  poisoning,  it  is  certainly  possible  that  these  fits  may  be 
really  uraemic  in  some  cases.  Optic  neuritis  may  be  present ;  if  acute, 
it  points  more  directly  to  lead ;  if  associated  with  much  haemorrhage 
and  of  a  chronic  type  (albuminuric  retinitis),  it  points  more  to  cirrhotic 
kidney  which,  however,  may  have  been  started  by  lead.  In  1910 
the  editor  met  with  a  case  of  acute  glosso-labio-paralysis  occurring 
in  a  man  after  only  three  weeks’  work  among  lead. 

Works  on  medicine  must  be  consulted  for  further  details. 

Treatment. — In  an  acute  case  the  stomach  must  be  washed  out, 
and  if  the  patient  is  not  already  vomiting,  a  simple  emetic  must  be 
given,  stimulants  to  combat  shock  and  depression,  if  present  (though 
they  are  rarely  seen).  A  brisk  purge  should  then  be  administered 
preferably  of  the  sulphate  and  carbonate  of  magnesia.  The  sulphate 
and  carbonate  of  lead  are  both  insoluble  salts,  and  may  thus  be 
expelled. 

For  the  chronic  cases  removal  of  the  source  of  the  poison  is  the 
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first  essential.  It  has  been  customary  to  give  iodide  of  potassium  to 
such  cases  in  the  hope  of  removing  the  lead  from  the  tissues  as  a 
soluble  double  iodide  or  albuminate,  but  Dixon  Mann  ( B.M.J. ,  1,  1893, 
p.  401)  has  shown  the  futility  of  the  proceeding,  and  he  now  relies  on 
magnesium  sulphate  alone  or  with  other  purges.  The  article  contains 
many  other  points,  and  should  be  consulted. 

Morphia  and  atropine  or  Tinct.  Bellad.  (B.P.)  are  the  best  drugs 
for  lead  colic. 

Post-mortem  Appearances. — Except  for  the  gums  and  stomach, 
there  is  absolutely  nothing  characteristic  without  careful  chemical 
analysis.  In  one  case  the  mucous  membrane  of  the  stomach  was 
much  inflamed  and  of  a  dark  red  colour  throughout.  Lead  could 
not  be  detected  in  the  contents  or  tissues  of  the  stomach,  nor  in  the 
matter  vomited.  It  is  remarkable  that  in  this  case  so  small  a  quantity 
should  have  proved  fatal  without  exciting  any  marked  symptoms  of 
irritation  in  the  first  instance. 

In  one  acute  case  of  poisoning  by  the  acetate  related  by  Kerchhoff s, 
the  mucous  membrane  of  the  stomach  was  removed  in  several  places, 
especially  near  the  intestinal  opening  ;  and  most  of  the  intestines 
were  in  a  highly  inflamed  state.  In  a  trial  for  murder  by  this  substance 
(R.  v.  Edwards,  C.  C.  C.,  November,  1843),  the  stomach  and  intestines 
are  stated  to  have  been  found  inflamed,  and  there  were  dark  spots 
on  the  former.  In  animals,  according  to  Mitscherlich,  when  the  dose 
is  large,  the  mucous  coat  of  the  stomach  is  attacked  and  corroded  ; 
this  change  appears  to  be  purely  chemical,  and  takes  place  in  all  parts 
of  the  body  with  which  the  salt  of  lead  comes  in  contact.  If  given  in 
a  smaU  dose,  it  is  decomposed  by  the  gastric  secretions,  and  exerts  no 
corrosive  power  on  the  mucous  membrane.  When  acetate  of  lead 
was  given  mixed  with  albumen  and  dissolved  in  acetic  acid,  death  took 
place  with  great  rapidity ;  but  on  inspection  the  stomach  was  found 
uncorroded.  This  corrosive  action  is  a  property  of  the  neutral  salt, 
and  is  not  manifested  when  the  dose  is  small,  or  when  the  poison  is 
mixed  with  the  acid. 

The  editor  has  only  once  seen  an  autopsy  on  a  case  of  undoubted 
lead  encephalopathy.  In  this  case  there  were  no  changes  in  the 
brain  apparent  to  the  naked  eye,  but  he  once  saw  in  a  doubtful  case 
of  the  same  trouble  many  streaks  of  yellow  softening  of  the  brain 
quite  superficial  and  almost  confined  to  the  frontal  lobes.  His  opinion 
was  at  the  time  that  these  were  not  due  to  lead,  but  subsequent 
consideration  has  suggested  that  they  might  have  been  so  due, 

though  he  has  been  unable  to  get  definite  corroboration  that  they 
were  so. 

Analysis.  Acetate  of  Lead  as  a  Solid. — (1)  If  a  portion  of  the  powder 
is  heated  in  a  small  glass  tube,  it  melts,  then  again  becomes  solid  ; 
again  melts,  acquiring  a  dark  colour,  and  gives  off  vapours  of  acetic 
acid  and  acetone  :  a  black  mass  is  left  in  the  tube,  consisting  of  carbon 
and  reduced  metallic  lead.  No  sublimate  is  formed.  If  heated  alone 
yellow  lead  oxide  with  reduced  metal  remains.  (2)  It  is  very  soluble 
m  water,  even  when  cold  ;  spring  water  is  turned  milky  by  it,  from  the 
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presence  of  carbonates  and  sulphates.  (3)  A  small  portion  of  the 
powder  dropped  into  a  saucer  containing  a  solution  of  iodide  of  potas¬ 
sium  acquires  a  yellow  colour.  (4)  When  dropped  into  solution  of 
potash  it  remains  white.  (5)  In  sulphuretted  hydrogen  water  or 
sulphide  of  ammonium,  it  is  turned  black,  in  which  respect  it  resembles 
the  white  salts  of  some  other  metals.  (6)  When  the  powder  is  boiled 
in  a  tube  with  diluted  sulphuric  acid,  acetic  acid  known  by  its  odour  and 
volatility,  escapes.  All  these  properties  taken  together  prove  that 
the  salt  is  acetate  of  lead. 

Acetate  of  Lead  in  Solution. — If  acetate  of  lead  is  dissolved  in  water 
for  the  purpose  of  making  further  examination,  we  should  note  the 
following  points  : — (1)  A  small  quantity,  slowly  evaporated  on  a  glass 
slide,  will  give  slender  white  prismatic  crystals,  which  are  turned 
yellow  by  iodide  of  potassium,  and  black  by  sulphide  of  ammonium. 
This  solution  is  said  to  be  neutral ;  but  the  common  acetate  of  lead  has 
an  acid  reaction.  (2)  Dilute  sulphuric  acid  produces  an  abundant 
white  precipitate,  insoluble  in  nitric  acid,  but  soluble  in  strong  hydro¬ 
chloric  acid,  also  in  a  large  excess  of  potash.  (3)  It  is  precipitated  of 
a  bright  yellow  colour  by  iodide  of  potassium  ;  the  yellow  iodide  of 
lead  is  soluble  in  potash,  forming  a  colourless  solution.  It  is  also 
dissolved  by  concentrated  hydrochloric  acid.  (4)  Sulphide  of  ammo¬ 
nium,  or  sulphuretted  hydrogen  gas,  produces  a  deep  black  precipitate, 
even  when  less  than  the  100,000th  part  of  the  salt  is  dissolved.  (5) 
Place  a  few  drops  of  the  solution  on  clean  platinum-foil  in  a  platinum 
capsule ;  acidulate  with  acetic  acid  ;  then  touch  the  surface  of  the 
platinum  through  the  solution  with  a  slip  of  zinc.  Crystals  of  metallic 
lead  are  instantly  deposited  on  the  zinc.  By  this  method  a  small 
quantity  of  the  metal  may  be  detected  and  collected.  (6)  Zinc  alone 
placed  in  acid  solution  slowly  displaces  the  lead.  The  metal  is  thus 
obtained  as  a  dark  blue  spongy  mass. 

Lead  in  Organic  Mixtures  in  the  Tissues,  etc. — Acetate  of  lead  is 
precipitated  by  many  organic  substances,  especially  by  casein,  albumen, 
and  tannic  acid.  Thus  we  may  have  to  analyse  either  an  organic  liquid 
containing  lead,  or  a  precipitate  containing  lead.  Sulphuretted 
hydrogen  will  not  separate  lead  from  its  compounds  with  albuminous 
substances.  The  fluid,  tissue,  or  organ,  such  as  a  part  of  the  liver, 
should  be  dried  and  incinerated  in  a  porcelain  vessel.  The  ash  should, 
be  heated  with  a  small  quantity  of  nitric  acid  diluted  with  four  parts  of 
water,  and  then  evaporated  nearly  to  dryness.  The  residue  should  be 
digested  in  a  small  quantity  of  distilled  water  (free  from  lead),  filtered, 
and  a  current  of  washed  sulphuretted  hydrogen  gas  should  be  passed 
into  it.  The  production  of  a  brown  colour  or  a  brown  or  black  preci¬ 
pitate  not  readily  dissolved  by  acids  indicates  the  probable  presence 
of  lead.  The  residue  insoluble  in  nitric  acid  may  still  contain  some 
lead  in  the  form  of  sulphate.  This  may  be  extracted  by  boiling  with 
ammoniacal  solution  of  acetate  of  ammonium.  A  more  accurate 
method  consists  in  destroying  the  organic  matter  by  means  of  chlorate 
of  potassium  and  hydrochloric  acid  (p.  364),  as  volatile  compounds  of 
lead  may  be  present.  In  all  cases  the  brown  or  black  precipitate  pro- 
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duced  by  sulphuretted  hydrogen  must  be  redissolved  in  nitric  acid,  and 
other  tests  confirmatory  of  lead,  such  as  iodide  of  potassium  and  the 
sulphuric  acid  test,  applied. 

White  lead  is  a  solid  white  powder,  insoluble  in  water,  and  imme¬ 
diately  blackened  by  sulphuretted  hydrogen  or  sulphide  of  ammonium. 
( 1 )  When  heated  on  platinum,  it  leaves  a  residue  of  yellow  or  orange- 
coloured  oxide  of  lead,  soluble  in  nitric  acid.  (2)  The  carbonate  is 
easily  dissolved  with  effervescence  by  diluted  nitric  acid.  Lead  may 
be  readily  detected  in  the  filtered  solution  by  the  tests  already  mentioned. 
Lead  is  detected  in  the  tissues  by  incineration,  dissolving  the  ash  in 
dilute  nitric  acid,  and  passing  sulphuretted  hydrogen  gas,  when  a 
black  precipitate  of  sulphide  of  lead  falls.  This  may  be  again  dissolved 
in  dilute  nitric  acid,  and  other  tests  applied  to  the  solution. 

In  snuff  it  is  readily  detected  by  incinerating  a  small  quantity  of 
the  snuff  in  a  porcelain  capsule,  and  digesting  the  ash  in  warm  dilute 
nitric  acid.  This  may  be  afterwards  diluted  with  water  and  filtered 
before  the  application  of  the  tests  for  lead. 

When  liquids  of  a  comparatively  colourless  nature,  used  for  drinking 
or  culinary  purposes,  are  impregnated  with  lead,  the  fact  is  immediately 
known  by  their  being  turned  of  a  brown  colour  by  sulphuretted  hydro¬ 
gen.  Newly  glazed  vessels  yield  traces  of  lead,  more  or  less,  on  boiling 
in  them  vinegar,  pure  acetic  acid,  or  a  solution  of  potash.  In  this 
manner  the  poisonous  nature  of  the  glaze  may  be  tested,  the  lead  being 
dissolved  either  by  the  acid  or  the  alkali. 

Caution  in  Employing  the  Dry  Method  for  obtaining  Lead  Residues.— 

In  using  the  dry  process  (p.  364),  if  lead  is  suspected  and  organic  matter  is  present, 
it  is  as  well  to  remember  that  the  lead  compound  may  be  reduced  by  the  carbon 
to  the  metal  and  then  alloy  with  the  platinum  and  possibly  fuse  a  hole  in  the 
dish.  The  carbon  should  therefore  be  burnt  away  with  nitric  acid  as  soon  as 
may  be,  the  metals  remaining  fixed  as  nitrates  or  oxides. 

Cases. — In  1881,  a  little  girl,  aged  two  years  and  a  half,  was  noticed  to  be 
feverish  and  restless,  and  was  reported  to  have  had  a  bad  night.  The  following 
day  she  vomited  constantly,  was  unable  to  take  any  food,  and  suffered  greatly 
from  thirst.  It  was  considered  that  she  was  suffering  from  severe  gastric 
catarrh,  induced  probably  by  sucking  cheap  coloured  crayons,  the  pink  mark 
of  one  of  which  was  noticed  on  the  child’s  mouth.  In  a  few  days  the  child 
rallied,  and  it  was  thought  that  all  danger  was  over  ;  but  on  the  twenty- third 
day  of  the  illness  she  was  seized  with  convulsions,  and  the  next  day  she  died. 
All  the  organs  were  healthy,  with  the  exception  of  the  brain  and  stomach.  The 
left  side  of  the  brain  is  reported  to  have  been  distended  with  fluid,  whilst  the 
stomach  presented  signs  of  acute  inflammation,  and  in  two  places  perforation 
had  occurred.  Either  the  effusion  into  the  ventricles  or  the  condition  of  the 
stomach  might,  it  was  considered,  have  accounted  for  the  fatal  issue.  An 
analysis  of  the  crayons  showed  that  they  all  contained  poison.  The  most 
poisonous  was  a  pink  one,  which  contained  more  than  half  its  weight  of  white 
lead,  coloured  with  an  innocuous  vegetable  substance.  The  weight  of  this 
crayon  was  fifty  grains.  Another  crayon  contained  Prussian  blue,  mixed  with 
Dutch  pink  (. B.M.J. ,  1882,  1,  p.  669). 

For  abortion  cases,  vide  p.  168. 

Poisoning  by  Arsenic. 

Source  and  Method  of  Occurrence. — More  interest  attaches  to 
arsenical  poisoning,  perhaps,  than  to  any  other  form  of  this  kind  of 
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violent  death,  owing  to  the  fact  that  it  is  the  form  most  commonly 
chosen  by  murderers. 

Arsenic  in  some  form  or  other  is  very  largely  indeed  used  in  arts 
and  manufactures,  and  is  consequently  prepared  in  enormous  quan¬ 
tities.  The  following  is  a  list  of  arsenical  compounds  which  have  been 
known  to  give  rise  to  symptoms  of  poisoning,  but  there  is  no  substance, 
which  on  analysis  shows  the  presence  of  arsenic,  which  may  not  cause 
them  : — 

1.  (Probably  the  most  common  form),  arsenious  acid,  also  known 
as  white  arsenic,  or,  more  commonly  but  erroneously,  simply  arsenic. 

2.  Arsenites  of  potash  and  soda. 

3.  Copper  compounds  or  arsenical  pigments. 

4.  Arsenic  acid  and  arseniates. 

9.  Sulphides  of  arsenic. 

6.  Chlorides  of  arsenic. 

7.  Arseniuretted  hydrogen. 

8.  Organic  compounds  of  arsenic,  cacodylates,  atoxyl,  soamin, 
salvarsan  (€06),  etc. 

1.  White  Arsenic,  Arsenious  Acid. — The  term  white  arsenic  is 
commonly  applied  to  the  arsenious  oxide  or  acid  of  chemists.  It  is 
seen  under  the  form  of  a  white  powder,  visibly  crystalline  in  a  strong 
light,  or  when  viewed  with  a  lens.  It  is  also  met  with  in  opaque, 
brittle  white  masses,  resembling  enamel.  It  is  called  an  acid  from  its 
power  of  combining  with  alkalies,  but  it  possesses  only  a  feeble  acid 
reaction  when  dissolved  in  water.  It  is  often  described  as  having  an 
acrid  taste,  but  this  does  not  appear  to  be  correct ;  a  small  quantity 
of  it  has  certainly  no  appreciable  taste,  a  fact  which  may  be  estab¬ 
lished  by  direct  experiment.  It  would  appear,  from  numerous  cases  on 
record,  that  it  has  been  unconsciously  taken  in  fatal  quantities,  in  all 
descriptions  of  food,  without  exciting  any  perceptible  sensation  on  the 
tongue. 

In  1880  a  baker’s  boy  of  Saint  Denis,  wishing  to  avenge  himself  on  his  em¬ 
ployer,  mixed  arsenic  with  the  bread  and  poisoned  270  people  (Brouardel,  “  Les 
Intoxications”).  In  1867  at  Wurzburg  373  persons  were  poisoned  in  a  similar 
manner  (cited  by  Vibert). 

At  Bradford,  in  1858,  seventy  persons  suffered,  and  seventeen  died,  from  the 
effects  of  eating  peppermint  lozenges,  adulterated  with  white  arsenic,  in  mistake 
for  “  daft  ”  (sulphate  of  lime),  which  was  at  one  time  commonly  used  for  the 
adulteration  of  cheap  lozenges. 

Most  of  those  persons  who  have  been  criminally  or  accidentally 
destroyed  by  arsenic  have  not  been  aware  of  any  taste  in  taking  the 
poisoned  substance.  In  cases  in  which  the  powder  has  been  taken  in 
large  quantity,  it  is  described  as  having  had  a  roughish  taste. 

Arsenic,  as  it  is  sold  to  the  public  in  small  quantities,  is  required  to 
be  mixed  either  with  the  sixteenth  part  of  its  weight  of  soot,  which 
gives  to  it  a  greyish  colour,  or  the  thirty-second  part  of  its  weight  of 
indigo,  and  then  it  is  blue.  Both  of  these  colours  are  rendered  much 
deeper  when  the  powder  is  wetted,  so  that  the  sooty  compound  is  then 
nearly  black.  Sometimes,  in  place  of  indigo,  artificial  ultramarine  is 
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employed  as  a  colouring.  The  Act  regarding  the  colouring  of  arsenic 
(14  Viet.  c.  13,  s.  3)  is  frequently  evaded.  It  is  sometimes  sold  un¬ 
coloured  under  the  name  of  mercury. 

Mixtures  of  white  arsenic,  soft  soap,  and  either  sulphur  or  tar- 
water,  are  largely  used  in  agricultural  districts  for  killing  the  fly  in 
sheep.  These  have  caused  death,  under  the  usual  symptoms  of 
arsenical  poisoning,  in  several  instances. 

In  1874,  the  Coombs  family,  consisting  of  eight  persons — the  father,  mother, 
and  six  children — were  all  poisoned,  four  of  them  totally  by  drinking  water 
from  a  bucket  which  had  contained  an  arsenical  sheep -dipping  composition. 

In  1878,  some  remarkable  cases  of  poisoning  by  the  external  use  of  violet 
powder  mixed  with  white  arsenic  occurred  at  Loughton,  in  Essex,  and  in  other 
places.  Though  a  number  of  children  died  suddenly  with  somewhat  similar 
symptoms,  in  two  cases  only  were  post-mortem  examinations  and  analyses  of 
the  viscera  conducted.  One  child,  a  female,  was  at  birth  described  by  the  nurse 
as  a  healthy  child.  It  was  washed,  as  usual,  shortly  after  birth,  and  was  then 
dusted  all  over  with  the  violet-powder,  a  sample  of  which  was  subsequently 
ascertained  to  contain  38|  per  cent,  of  white  arsenic.  Later  on  in  the  day 
the  powder  was  again  applied  to  the  private  parts  of  the  body.  On  the  second 
day  the  powder  was  applied  four  times.  On  this  day  there  was  very  marked 
redness  and  inflammation  of  the  skin,  and  this  led  the  nurse  to  apply  the  powder 
unusually  freely,  especially  over  the  stomach,  where  the  redness  was  most  notice¬ 
able.  On  the  third  day  the  skin  was  intensely  red,  and  appeared  in  parts — - 
especially  about  the  navel,  the  vagina,  and  the  anus — of  a  yellow  and  unhealthy 
hue.  In  consequence  of  it  being  suspected  that  the  violet-powder  contained 
some  irritant  substance,  its  use  was  discontinued,  and  common  starch-powder  was 
used  instead.  On  the  succeeding  day  the  eruption  became  very  much  worse, 
and  in  some  parts  of  the  skin  commenced  sloughing.  On  the  tenth  day  of  the 
child’s  life,  and  on  the  sixth  day  from  the  last  application  of  the  violet-powder, 
the  child  died  from  exhaustion.  A  post-mortem  examination,  made  five  days  after 
death,  revealed  nothing  marked  in  the  condition  of  the  viscera.  From  the 
exhumed  body  six  and  a  half  grains  of  arsenic  were  obtained  by  Tidy. 

It  has  also  caused  death  by  being  inhaled  in  the  form  of  vapour. 

In  a  case  which  was  the  subject  of  a  trial  at  the  York  Lent  Assizes,  1864, 
the  prisoner  placed  some  burning  pyrites,  containing  arsenic,  at  the  entrance  of 
the  door  of  a  small  room  in  which  there  was  eight  children,  including  an  infant 
in  a  cradle.  The  prisoner  was  found  guilty  of  manslaughter, 

2.  Arsenites  of  Potash  and  Soda,  Liquor  Arsenicalis  (Fowler’s 
Solution). — There  is,  perhaps,  only  one  case  recorded  in  which  Fowler’s 
solution  has  destroyed  life.  A  woman  took  half  an  ounce  (=  two 
grains  of  white  arsenic)  in  divided  doses  during  a  period  of  five  days, 
and  died  from  the  effects.  There  was  no  vomiting  or  purging,  but 
after  death  the  stomach  and  intestines  were  found  inflamed. 

Arsenite  of  Sodium  is  as  poisonous  as  arsenite  of  potassium. 

In  December,  1857,  340  children  belonging  to  an  industrial  school  near 
London  were  poisoned  by  this  compound.  It  had  been  incautiously  used  for 
cleansing  a  steam  boiler,  and  had  thus  become  mixed  with  the  hot  water  which 
was  drawn  for  the  breakfasts  of  the  children.  The  dose  of  arsenic  taken  by  each 
child  was  about  one  grain.  All  recovered,  although  some  suffered  severely. 
In  the  winter  of  1863,  a  man  died  under  symptoms  of  acute  poisoning  by  arsenic 
owing  to  his  having  drunk  beer  out  of  a  pot  which  had  contained  this  patent 
cleansing  liquid. 

“  Weed- killers  ”  are  solutions  of  arsenite  of  sodium. 
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In  1891,  a  man  named  Wesley  died,  and  four  members  of  his  family  were 
made  seriously  ill,  by  drinking  gooseberry  wine  stored  in  a  cask  in  which  a 
weed-killer  had  been  sent  out.  Each  fluid  ounce  of  the  wine  was  found  by  Sir  T. 
Stevenson  to  contain  nearly  six  grains  of  arsenious  acid.  Several  other  deaths 
occurred  about  the  same  time  from  these  weed-killers  ;  and  in  1891  an  extensive 
series  of  cases  of  poisoning  by  sugar  into  which  a  weed-killer  had  leaked  during 
transit  was  recorded  by  Thom  ( Lancet ,  1891,  1,  p.  900). 

Fly-water  is  a  name  applied  to  solutions  of  various  arsenical  com¬ 
pounds  in  water.  Mixtures  of  this  kind  are  formed  by  dissolving  one 
part  of  the  arsenite  of  sodium  and  two  parts  of  sugar  in  twenty  parts 
of  water.  Paper  soaked  in  this  solution,  and  dried,  is  used  for  poisoning 
flies  ;  and  perhaps  this  is  the  safest  form  in  which  arsenic  can  be  used 
for  such  a  purpose. 

According  to  Sir  T.  Stevenson’s  analysis,  an  ordinary  fly-paper  of 
about  the  area  of  a  page  of  this  book  contains  five  grains  of  arsenic. 
Fly-powder  is  a  dark-coloured  mixture  of  metallic  arsenic  and  arsenious 
acid.  Wilcox  has  obtained  very  nearly  the  same  quantities.  Fly¬ 
papers  formed  a  very  prominent  feature  in  the  Maybrick  and  Seddon 
cases. 

3.  Copper  Arsenite,  Scheele’s  Green,  Emerald  Green,  etc. — This 

is  the  only  metallic  arsenite  which  is  met  with  in  commerce  and  the 
arts,  and  it  constitutes,  wholly  or  in  part,  a  great  variety  of  green 
pigments,  known  as  emerald  green  (aceto-arsenite  of  copper),  employed 
for  paper-hangings,  mineral  green,  Brunswick,  Schweinfurt,  or  Vienna 
green.  It  is  thus  found  in  the  form  of  oil-paint,  in  cakes  of  water¬ 
colours,  wafers,  adhesive  envelopes,  or,  rarely,  spread  over  confec¬ 
tionery,  and  lastly,  and  most  abundantly,  in  various  kinds  of  green 
decorative  papers  used  for  covering  the  walls  of  rooms. 

It  was  used  to  colour  blancmange  for  a  public  dinner.  It  led  to  death  under 
the  usual  symptoms,  and  the  parties  were  convicted  of  manslaughter  and  sen¬ 
tenced  to  imprisonment  (B.  v.  Franklin  and  Randall,  Northampton  Sum.  Ass., 
1848). 

Dr.  Taylor  also  found  it  on  some  loaves  of  bread  which  had  been  placed 
on  shelves  painted  with  arsenical  paint.  Painters  using  arsenical  colours  have 
also  suffered. 

Wall-papers  covered  with  the  loosely  adhering  aceto-arsenite  of  copper  were 
formerly,  from  their  cheapness  as  well  as  their  brightness  of  colour,  extensively 
used  in  dwellings.  This  pigment  contains  59  per  cent,  of  arsenic,  and  from  some 
of  these  papers  in  the  unglazed  state  the  noxious  material  may  be  easily  scraped 
or  removed  by  friction.  A  square  foot  may  yield  from  twenty-eight  to  seventy 
grains  of  the  arsenical  compound,  and  in  rooms  exposing  five  or  six  hundred 
square  feet  arsenic  is  thus  liable  to  be  distributed  in  the  state  of  a  fine  dust  or 
powder  through  the  air  of  a  room.  This  poisonous  dust  has  been  detected  on 
books,  picture-frames,  furniture,  and  cornices  of  rooms  thus  papered. 

Similar  symptoms  of  poisoning  have  arisen  from  a  person  occupying  a  room 
filled  with  stuffed  birds  and  animals  in  the  preservation  of  which  an  arsenical 
compound  had  been  used.  Arsenic  was  found  in  the  dust  of  the  room  and  on 
the  furniture  (“Ann.  d’Hyg.,”  1870,  1,  314). 

The  arsenical  compound  has  also  been  much  used  for  colouring  artificial 
flowers,  wreaths,  and  tarlatan  dresses.  Dressmakers  occasionally  suffer  seriously 
from  this  form  of  poisoning. 

Two  women  were  employed  to  make  some  green  tarlatan  into  ball-dresses. 
They  noticed  an  unpleasant  smell  and  taste,  and  their  eyes  were  affected  during 
the  performance  of  the  work.  The  symptoms  from  which  they  suffered  were 
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swelling  of  the  eyelids,  congestion  of  the  conjunctivas,  and  copious  secretion  of 
tears.  The  one  most  affected  experienced  on  the  second  day  salivation,  with  an 
unpleasant  taste  in  the  mouth,  cramps  in  the  limbs,  great  thirst,  restlessness, 
and  difficulty  of  breathing.  These  symptoms  lasted  in  one  patient  eight,  and 
in  the  other  fourteen  days. 

Riedel,  who  describes  these  cases,  suffered  severely  from  a  similar  train  of 
symptoms  for  several  days,  as  a  result  of  handling  the  poisoned  dresses  for  the 
purpose  of  analysis.  He  found  that  the  stuff  contained  13  per  cent,  of  its  weight 
of  arsenic  (Husemann,  “  Jahresber.  der  Toxicol.,”  1871,  p.  525  ;  1872,  p.  480). 
To  this  list  may  be  added  the  case  of  a  lady  (July,  1872)  who  suffered  severely 
from  symptoms  of  arsenical  poisoning  by  reason  of  her  having  worn,  on  one 
occasion  only,  a  dress  of  this  description.  Paper  used  for  adhesive  envelopes, 
for  wrapping  confectionery,  children’s  food,  isinglass,  chocolate,  etc.,  is  also 
occasionally  coloured  with  arsenical  pigments. 

These  pigments  are  not  now  used  for  these  purposes,  and  cases 
of  poisoning  from  such  sources  are  almost  mere  matters  of  history,  but 
they  require  to  be  kept  on  record  as  possibly  explaining  some  mysteri¬ 
ous  cases  of  illness. 

4.  Arsenic  Acid  and  Arseniates  of  Sodium  and  Potassium. — Arsenic 
acid  was  formerly  employed  in  the  manufacture  of  magenta,  rosaniline, 
and  other  colours  from  aniline.  There  is  reason  to  believe  that  the 
colour  is  sometimes  sent  into  the  market  contaminated  with  arsenic. 
Rieckher  found  from  1  to  7  per  cent,  of  arsenic  acid  in  the  red  colours 
supplied  by  good  manufacturers,  and  frequently  arsenious  acid  was 
also  present  [Med.  Times  and  Gaz.,  1870,  1,  617).  As  these  red  com¬ 
pounds  are  used  for  giving  a  beautiful  red  polour  to  liqueurs,  syrups, 
raspberry  vinegar,  and  sugar  sweetmeats,  there  is  a  possibility  that 
accidents  may  occur  from  their  use.  They  are  rich  in  tint  and  of  great 
cheapness  [Med.  Times  and  Gaz.,  1870,  1,  pp.  46,  84).  The  injurious 
effect  of  several  of  these  coal-tar  pigments  when  used  for  dyeing  socks 
and  gloves  has  been  ascribed  to  the  arsenic  contaminating  the  dyes, 
but  perhaps  in  most  instances  incorrectly.  But  few  cases  of  fatal 
poisoning  by  the  arseniates  are  recorded. 

5.  Sulphides  of  Arsenic  :  Orpiment  and  Realgar. — Orpiment,  or 
yellow  arsenic,  owes  its  poisonous  properties  to  the  presence  of  a  varia¬ 
ble  proportion  of  arsenious  acid.  Sir  T.  Stevenson  met  with  a  fatal 
case  in  1865.  Orpiment  is  much  employed  in  the  arts,  in  painting, 
dyeing,  paper  staining,  and  even  in  the  colouring  of  toys,  but  is  not  often 
used  as  a  poison.  In  December,  1859,  six  persons  suffered  from  the 
usual  symptoms  of  poisoning  by  arsenic  owing  to  their  having  eaten 
Bath  buns.  It  was  found  that  a  confectioner  at  Clifton  had  used,  as 
he  supposed,  chrome  yellow  (chromate  of  lead)  to  give  the  buns  a 
rich  yellow  colour  [vide  also  ante  p.  476  Lead  Poisoning)  and  make  them 
saleable  ;  but  the  chemist  to  whom  he  applied  had  ignorantly  supplied 
him  with  orpiment.  This  wholesale  system  of  poisoning  is  one  of 
the  attendant  evils  of  adulterating  articles  of  food.  Orpiment  mixed 
with  lime  is  extensively  used  in  the  processes  of  fellmongering  and  tan¬ 
ning  for  the  purpose  of  removing  the  wool  of  the  sheep  from  the  hide. 
Sir  T.  Stevenson  has  seen  severe  injuries  result  from  the  mixture  coming 
accidentally  into  contact  with  the  skin  of  those  engaged  in  the  trade. 
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In  one  case,  two  persons  partook  of  some  porridge  in  which  orpiment  had 
been  put  by  mistake  for  turmeric.  One,  an  old  man,  died  in  twenty- two  hours  ; 
the  other,  a  boy,  recovered.  On  inspection  there  was  violent  inflammation  of 
the  gullet  and  stomach,  the  mucous  coat  of  the  latter  being  softened  and  thick¬ 
ened.  There  was  a  gangrenous  spot,  one  inch  in  diameter,  in  the  gullet,  and 
another  in  the  stomach,  three  inches  in  extent  (Wharton  and  Stifle,  “Med. 
Jur.,”  p.  434). 

According  to  Che  vers  (“  Med.  Jur.  for  India,”  p.  74),  orpiment 
is  much  used  in  India,  both  as  a  medicine  and  as  a  poison.  He  refers 
to  eight  instances  in  which  this  poison  was  found,  either  in  food  or 
in  the  stomachs  of  persons  who  had  died  under  symptoms  of  irritant 
poisoning.  Orpiment  and  realgar  (another  sulphide  of  arsenic)  are  sold 
openly  in  India,  and  are  used  as  depilatories.  Orpiment  has  been 
known  to  cause  death  by  external  application  as  a  depilatory. 

In  B.  v.  Stuart  (Lewes  Lent.  Ass.,  1863)  a  novel  question  arose 
respecting  this  compound.  There  was  some  reason  to  believe  that  the 
deceased  woman  had  died  from  the  effects  of  arsenic  administered  in 
confectionery.  White  arsenic  was  found  in  the  stomach,  and  a  question 
was  put  by  the  judge,  as  well  as  by  the  counsel  for  the  prisoner,  whether 
the  confectioner  might  not  have  used  yellow  arsenic  by  mistake  in 
order  to  give  a  colour,  and  this  yellow  arsenic  have  been  converted 
in  the  deceased’s  body  in  twenty-four  hours  into  white.  It  need  hardly 
be  remarked  that  the  yellow  colour  is  an  essential  character  of  orpi¬ 
ment.  White  may  be  converted  into  yellow  arsenic  in  the  dead  body, 
but  yellow  cannot  be  thus  changed  into  white  arsenic. 

6.  Chloride  of  Arsenic.— This  is  an  official  solution  of  arsenic  in 
diluted  hydrochloric  acid.  It  contains  1  per  cent,  of  arsenious  acid. 
It  is  a  highly  poisonous  preparation,  and  by  a  case  in  Guy’s  Hospital 
in  May,  1857,  this  statement  is  confirmed.  A  woman  took  three 
doses  in  a  period  of  twenty-four  hours.  The  quantity  of  arsenic  thus 
taken  was  not  more  than  the  tenth  part  of  a  grain,  and  yet  the  symptoms 
which  followed  were  of  a  severe  kind,  resembling  those  of  chronic 
poisoning.  The  medicine  (a  poison)  was  withdrawn,  and  Jhe  patient 
slowly  recovered.  It  seems  that  she  had  not  taken  arsenic  previously  ; 
and  there  was  obviously  a  peculiar  susceptibility  to  the  effects  of  arsenic. 
The  quantity  taken  was  very  small  to  produce  such  alarming  effects. 
The  official  dose  is  from  three  to  ten  minims. 

7.  Arseniuretted  or  Arsenetted  Hydrogen. — This  is  a  gaseous  poison 
of  arsenic,  producing,  when  respired  in  small  quantity,  very  serious 
effects  upon  the  system.  It  has  already  occasioned  death  in  several 
instances  (see  “  On  Poisons  ”  ;  Chem.  News,  December  26th,  1863, 
p.  307  ;  “  Jahresber.  der  Toxicol.,”  1871,  p.  522). 

In  1892,  two  deaths  occurred  at  Llanelly -from  the  inhalation  of  an  impure 
form  of  this  gas.  Two  men  dissolved  in  hydrochloric  acid,  in  an  open  tube, 
a  mixture  of  metals  containing  o' 8  per  cent,  of  arsenic  and  some  antimony. 
The  gases  liberated  would  contain  both  arseniuretted  and  antimoniuretted 
hydrogen  gases.  One  of  the  three  men  engaged  in  the  operation  was  exposed 
to  the  fumes  for  ten  or  fifteen  minutes.  About  six  hours  after  he  was  seized 
with  diarrhoea  and  severe  abdominal  pains  ;  on  the  following  day  he  was  jaun¬ 
diced  ;  on  the  sixth  day  he  seemed  better  ;  and  on  the  seventh  day  paralysis 
of  the  arms  and  legs  supervened,  and  he  died  suddenly.  One  of  the  assistants 
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suffered  from  similar  symptoms,  and  died  on  the  tenth  day  ( Public  Health , 
vol.  4,  1892,  p.  317). 

It  would  seem  probable  from  the  following  experiments  that  it  is 
by  means  of  this5  gas  that  some  of  the  fabric  and  wall-paper  cases 
may  occur.  Thus  two  theories  hold  the  field  : 

(1)  That  of  Forster,  who  believes  that  the  poisoning  is  due  to  detachment 
of  solid  particles  from  the  stuffs  which  float  in  the  air  and  enter  the  body  by 
means  of  the  respiratory  passages  ;  and  (2)  that  proposed  by  Selmi,  who  con¬ 
siders  that  toxic  gases  may  be  formed  from  the  pigments  by  the  action  of  mierobes- 
Some  experiments  undertaken  by  Gosio  (“Laboratory  Reports  of  the  Public 
Health  Department,”  Rome,  September,  1891)  lend  a  good  deal  of  support  to 
this  latter  view.  This  observer  made  nutrient  media  of  potato  paste,  impregnat¬ 
ing  them  in  some  cases  with  arsenious  acid,  and  in  others  with  various  arsenical 
pigments  ;  the  nutrient  media  thus  prepared  were  exposed  for  some  days  to  a 
constant  current  of  air,  which  was  drawn  over  them  by  means  of  an  aspirator. 
The  air,  after  it  had  passed  over  the  paste,  was  made  to  bubble  through  a  solu¬ 
tion  of  nitrate  of  silver,  which  would  detain  all  volatile  arsenical  compounds 
which  might  have  been  formed.  As  a  result  of  this  first  rough  experiment  the 
author  found  that  many  moulds  and  some  fission  fungi  developed  on  the  arsenical 
media,  and  that  very  appreciable  quantities  of  volatile  arsenic  compounds  were 
given  off.  Proceeding  then  to  isolate  the  different  species  which  developed, 
and  testing  the  action  of  each  on  fresh  sterile  prepared  media,  he  found  that  only- 
two  species — Mucor  mucedo  and  in  a  less  degree  Penicillium  glaucum — were  able 
to  split  up  the  solid  arsenical  compounds  as  above  described.  From  a  great 
number  of  experiments  he  came  to  the  following  conclusions  :  — (1)  Mucor 
mucedo  will  grow  well  in  presence  of  a  notable  quantity  of  arsenic  ;  it  seems  to 
grow  more  luxuriantly  tinder  these  than  under  normal  conditions.  (2)  Many 
fixed  compounds  of  arsenic,  and  among  them  the  green  pigments  ordinarily 
used,  are  changed  by  the  growth  of  these  moulds  into  gaseous  bodies,  among 
which  is  certainly  arseniuretted  hydrogen.  (3)  The  sulphides  are  not  decom¬ 
posed  like  the  oxygenated  compounds,  but  their  presence  in  the  culture  media 
seems  in  no  way  detrimental  to  the  growth  of  the  moulds.  (4)  Under  certain 
conditions  of  light,  moisture,  and  temperature,  it  is  possible  to  obtain  arsenical 
gas  by  the  growth  of  Mucor  mucedo  (and  perhaps  other  mucorinas)  on  tapestry 
coloured  by  either  Scheele’s  or  Schweinfurt’s  green.  Thus,  without  denying  the 
possibility  of  occasional  poisoning  by  detached  particles,  Gosio  considers  he 
has  made  out  a  strong  case  in  favour  of  the  gaseous  theory  of  arsenical  poisoning. 

These  fungi  may  be  utilised  for  toxicological  purposes  in  the  detection 
of  arsenic  ( Lancet ,  2,  1903,  p.  1728). 

8.  Organic  Arsenical  Compounds— The  following  is  from  the  pen  of 
Dr.  Bulloch.  It  gives  a  complete  though  necessarily  very  concentrated 
account  of  the  history,  tests,  composition,  and  fatalities,  from  the  use 
of  these  bodies,  and  also  references  to  fuller  accounts. 

During  the  last  fifteen  years  organic  arsenical  combinations  have 
been  extensively  used  for  therapeutic  purposes.  Among  such  com¬ 
pounds  may  be  mentioned  cacodylic  acid  and  its  salts,  atoxyl,  soamin 
arsacetin,  arsenophenylglycin,  galyl  and  hecthie.  The  principal 
substances,  however,  have  been  those  elaborated  by  Ehrlich  under  the 
names  salvarsan  and  neo-salvarsan,  and  known  even  by  the  laity  as 
“  606  ”  and  “  914.” 

These  compounds  first  attained  notoriety  in  190  5  when  Thomas  and 
Breinl  of  Liverpool  experimenting  with  trypanosomes  showed  that 
atoxyl — a  substance  prepared  many  years  before  by  Bechamp — possess¬ 
ed  definite  or  even  marked  therapeutic  properties.  Atoxyl  was  then 
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applied  especially  by  Koch  to  cases  of  sleeping  sickness  in  Uganda, 
but  was  found  to  be  toxic,  injury  to  vision,  optic  atrophy  and  even 
death  being  repeatedly  observed.  It  was  therefore  given  up.  Less 
toxic  substances  such  as  soamin  (sodium-para-amino-phenylarsenate) 
have  also  been  used  but  are  not  free  from  danger. 

A  notable  advance  was  made  by  Bertheim,  who  showed  that 
atoxyl  was  really  sodium-para-amidophenylarsenate  and  not  sodium 
metarsenate  as  had  long  been  believed,  in  other  words  that  the  amido 
radical  is  not  bound  with  the  arsenic  directly.  According  to  this 
the  structure  of  the  atoxyl  molecule  as  contrasted  with  the  older  con¬ 
ception  would  be 

As0<ONa  NH-As0<ONa 


NH2 

Atoxyl — new  view.  Atoxyl — old  view. 


Working  on  this  basis  Bertheim  and  Ehrlich  constructed  and  tested 
many  new  compounds  culminating  in  salvarsan  and  neo-salvarsan 
which  have  been  used  on  a  gigantic  scale  for  the  treatment  of  syphilis 
and  other  maladies  during  the  last  eight  years. 

Salvarsan  (dioxydiamido-arseno-benzol-dihydrochloride)  has  a 
formula  C12H1202N2  As2  (HC1)2  and  is  graphically  represented 
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Salvarsan  is  a  pale  yellow  powder  containing  arsenic  in  amount 
equal  to  34  per  cent,  expressed  as  metallic  arsenic  or  44*9  per  cent, 
expressed  as  arsenious  oxide  As203. 

It  is  soluble  in  water  (1:5)  forming  an  acid  solution.  If  dis¬ 
solved  in  water  and  caustic  soda  added  a  precipitate  forms  which 
redissolves  on  slight  excess  of  the  alkali.  It  is  a  very  unstable  sub¬ 
stance  and  rapidly  decomposes  on  exposure  to  the  atmosphere.  In 
consequence  of  this  it  is  sold  in  hermetically  sealed  tubes  containing  an 
inert  gas. 

Chemical  tests. 

1.  H2S  gas  gives  no  precipitate  of  arsenic  sulphide  when  passed 
into  a  solution  of  Salvarsan  showing  the  absence  of  inorganic  arsenic. 

2.  Ferric  chloride  produces  a  brown  colour  rapidly  passing  into 
a  deep  crimson. 

3.  Reinsch’s  test  gives  a  definite  arsenic  reaction. 
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4.  Marsh’s  test  can  only  be  satisfactorily  used  if  the  organic  matter 
is  destroyed  and  the  arsenic  converted  into  arsenious  acid. 

For  quantitative  estimations  of  small  quantities  of  salvarsan 
the  mirror  yielded  by  a  given  quantity  may  be  compared  with  a  series 
of  standard  mirrors  obtained  from  known  quantities  of  arsenious 
oxide. 

Toxicity.  For  mice,  weighing  20  grms.,  the  maximum  quantity  which 
can  be  tolerated  without  a  fatal  result  is  about  0*004  grm.  (0*2  grm.  per 
kilo).  For  rats  and  rabbits  the  maximum  non-lethal  dose  is  about  0*3 
grm.  per  kilo  and  0*2  grm.  per  kilo  respectively. 

Neo-salvarsan  is  stated  to  be  salvarsan  acid  sodium  formaldehyde 
sulphoxylate  and  has  a  formula 


HC'X/CNHCH2OSONa 
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It  is  of  a  somewhat  deeper  yellow  colour  than  salvarsan  and  is 
more  unstable  and  is  likewise  more  soluble.  It  contains  a  lower 
percentage  of  arsenic,  a  dose  of  salvarsan  requiring  to  be  multiplied 
by  f  to  get  the  corresponding  dose  of  neo-salvarsan.  Thus  0*6  grm. 
of  salvarsan  corresponds  to  0*9  grm.  of  “  neo.”  These  substances  have 
been  administered  to  man  either  intramuscular  or  intravenous. 

“Normal  ”  effects  following  salvarsan  and  neo-salvarsan.  Usually 
there  is  a  certain  amount  of  malaise,  a  feeling  of  sickness  and  a  rise 
of  temperature  lasting  a  few  hours,  although  many  persons  may  escape 
symptoms  altogether.  At  times  there  may  be  a  severe  rigor,  headache, 
vomiting,  diarrhoea  and  albuminuria. 

Within  a  short  time  of  the  introduction  of  salvarsan  into  practice 
fatal  cases  were  recorded.  Already  in  1913  Mentberger  had  published 
the  record  of  274  deaths,  and  since  then  there  have  been  a  good  many 
more.  A  study  of  the  literature  shows,  however,  that  a  great  many 
of  these  fatalities  have  not  been  caused  necessarily  by  salvarsan. 
All  that  one  can  say  is  that  they  occurred  in  persons  who  had  been 
injected  with  salvarsan.  In  some  cases  there  have  been  errors  of 
technique  or  the  existence  of  severe  organic  disease  which  may  have 
proved  fatal  by  itself.  On  the  other  hand  a  number  of  cases  appar¬ 
ently  healthy,  syphilitic  or  otherwise,  have  succumbed  to  arsenical 
poisoning  from  doses  of  as  little  as  *3  grm.  administered  subcutaneously 
or  intravenously  either  on  one  occasion  or  after  several  doses.  In 
general  it  must  appear  to  be  a  matter  for  surprise  that  salvarsan  is  so 
slightly  toxic.  Weehselmann  gave  45,000  injections  without  mishap 
and  others  have  had  similar  experiences. 

Symptoms  of  profound  toxaemia  and  death  from  salvarsan.  In 
addition  to  the  symptoms  given  above  severe  phenomena  may  be 
witnessed  especially  on  the  side  of  the  nervous  system.  These  con- 
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sist  of  great  restlessness  and  anxiety,  pain  in  the  back  of  the  neck, 
twitchings  of  muscles  and  convulsions,  cyanosis  of  the  face  and 
extremities,  asphyxia,  anuria,  coma,  collapse  and  death  complete  the 
picture.  In  a  number  of  cases  jaundice  progressing  to  a  fatal  issue 
has  been  seen  even  weeks  after  the  last  administration  of  salvarsan 
and  other  arsenical  compounds  of  allied  nature. 

The  exact  nature  of  the  intoxication  is  not  completely  understood, 
nor  do  the  post  mortem  findings  invariably  explain  the  cause  of  death. 
In  a  large  number  of  cases  the  principal  change  found  after  death 
has  been  “  hsemorrhagic  encephalitis  ”  although  the  condition  is  much 
more  a  thrombosis  with  consequent  oedema  or  actual  hsemorrhage 
rather  than  a  genuine  inflammation  (Marschalko  and  Veszpremi). 
Changes  in  the  liver,  and  especially  the  kidney  would  indicate  that 
in  certain  cases  a  profound  intoxication  of  a  uraemic  type  has  occurred. 
That  many  of  the  fatal  cases  are  very  acute  instances  of  arsenical 
poisoning  is  borne  out  by  experiments  on  animals.  Heinz  showed 
(1905)  that  in  contradistinction  to  the  usual  “  gastro-intestinal  ” 
form  of  arsenical  poisoning,  hyperacute  intoxication  follows  the  intro¬ 
duction  of  arsenic  directly  into  the  circulation,  the  dominant  symptoms 
being  a  paralysis  of  the  nervous  system,  heart  and  vasomotor  nerves. 
This  “  paralytic  form,”  which  has  been  seen  although  rarely  in  man 
(Kunkel),  shows  itself  in  profound  asthenia,  fall  of  temperature, 
delirium,  vomiting  and  death  in  a  few  hours.  A  number  of  investi¬ 
gations  have  been  made  on  the  excretion  of  arsenic  in  the  urine  after 
injection  of  salvarsan  and  neo-sal varsan  as  also  the  dissemination  of 
arsenic  in  the  body  of  persons  dead  from  injection. 
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Arsenic  in  Beer. — Towards  the  end  of  November,  1900,  Dr.  Rev- 
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nolds,  of  Manchester,  by  keen  clinical  observation,  was  led  to  suspect 
the  presence  of  arsenic  in  beer.  His  suspicions  were  verified,  and  led 
to  some  very  startling  revelations  in  regard  to  the  presence  of  arsenic 
in  various  foods.  In  his  particular  cases,  however,  the  arsenic  was 
traced  to  glucose  used  in  brewing,  and  then  in  turn  to  sulphuric  acid 
used  for  making  glucose.  The  matter  was  so  important  from  a  national 
health  point  of  view  that  a  powerful  Royal  Commission  sat  upon  it. 
The  report  of  this  commission  was  issued  late  in  1903  (Eyre  &  Spottis- 
woode,  5 id.).  In  the  Lancet,  2,  1903,  pp.  1674  and  1746,  will  be  found 
an  instructive  summary  of  this  report,  and  from  that  summary  the 
following  notes  are  made  : — 

“  The  final  report  is  divided  into  the  following  parts  ”  : — 

1.  Further  observations  regarding  the  epidemic  of  arsenical 
poisoning  in  1900  and  as  to  the  medical  and  public  health  aspects  of 
the  evidence  received  regarding  arsenic  in  beer  and  food. 

2.  The  suggested  relation  between  the  disease  “beri-beri”  and 
arsenical  poisoning. 

3.  Tests  for  arsenic  in  foods  and  substances  used  in  the  preparation 
or  manufacture  of  food. 

4.  Ways  in  which  foods  are  liable  to  become  contaminated  by 
arsenic. 

5.  Precautions  which  should  be  taken  by  manufacturers  to  exclude 
arsenic  from  foods. 

6.  Present  means  of  official  control  over  purity  of  food  in  relation 
to  arsenic. 

7.  Recommendations  as  to  improvements  in  official  control  over 
the  purity  of  food. 

8.  Recommendations  as  to  the  proportions  of  arsenic  in  food  which 
should  now  be  held  to  constitute  an  offence  under  the  Sale  of  Food 
and  Drugs  Act. 

The  Commission  was  satisfied  that  certainly  6,000,  and  probably 
more,  people  were  affected. 

The  symptoms  are  fully  discussed,  and  the  Commission  reports  on 
them  thus  : — 

“  There  were  great  differences  in  individual  cases  as  regards  the  quantity  of 
irsenic  in  the  beer  consumed,  the  amount  of  beer  taken,  and  the  duration  of 
;he  period  over  which  arsenical  beer  was  drunk  ;  and  there  were  also  further 
inferences  between  individual  beer-drinkers — e.g.  as  to  age,  sex,  health,  condi¬ 
tions  of  nutrition,  and  habits  as  regards  alcohol — which  determined  the  extent 
)f  their  susceptibility  to  arsenical  poisoning  at  the  time  when  they  began  to 
take  beer  containing  arsenic.  .  .  .  Corresponding  to  these  and  other  differences, 
the  disease  produced  by  the  arsenical  beer  during  the  epidemic  varied  greatly  in 
ts  manifestations.  On  the  one  hand,  there  occurred  throughout  the  epidemic 
and  particularly,  it  would  seem,  towards  its  termination,  when  people  had  been 
irinking  arsenical  beer  for  many  weeks  or  months,  and  so  had  taken  considerable 
piantities  of  the  poison)  an  abundance  of  cases  in  which,  once  the  possibility 
3f  arsenic  was  entertained,  there  was  comparatively  little  difficulty  in  deciding 
3n  clinical  grounds  that  the  illness  was  consistent  with  arsenical  poisoning. 
5uch  cases  presented  symptoms  corresponding  to  those  described  as  character - 
stic  of  subacute  poisoning  by  arsenic,  or  which  are  met  with  in  the  poisoning 
vhich  occasionally  results  from  long-continued  doses  of  arsenic  taken  medicin- 
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ally.  They  showed,  for  example*,  inflammation  of  various  mucous  surface; 
leading  to  coryza,  huskiness,  lachrymation,  and  the  like ;  gastro-intestim 
disturbance  and  diarrhoea  ;  peripheral  neuritis  affecting  sensory  and  mote 
nerves,  and  in  some  cases  associated  with  herpes  or  with  well-marked  erythre 
melalgia,  keratosis,  or  recent  pigmentation  corresponding  to  that  which  nc 
infrequently  occurs  in  persons  taking  arsenic  for  long  periods. 

“  On  the  other  hand,  symptoms  of  the  above  kind  were  often  slight  or  absen 
altogether,  and  one  of  the  most  instructive  points  in  connexion  with  the  outbrea 
is  the  occurrence  of  cases  in  which  the  symptoms,  if  taken  by  themselves  an 
apart  from  the  epidemic,  would  not  have  appeared  to  be  readily  or  sufficient! 
explained  by  the  suggestion  that  arsenic  was  the  cause  of  illness.  Thus  in  severs 
comparatively  mild  cases  the  sufferers  complained  merely  of  binning  hand 
and  feet,  or  they  showed  a  variety  of  skin  eruptions  which  are  observed  in  man; 
conditions  which  have  nothing  to  do  with  arsenical  poisoning.  In  other  cases 
again,  the  main  symptoms  were  those  resulting  from  dilated  heart ;  and  specia 
difficulty  arose  in  cases  showing  evidence  of  well-marked  peripheral  neuriti 
not  associated  with  symptoms  pointing  clearly  to  arsenic,  and  which  appeare* 
practically  identical  with  ‘  alcoholic  neuritis,’  a  disease  previously  considere< 
to  be  the  result,  alike  in  drinkers  of  beer  and  spirits,  of  the  toxic  action  of  alcoho 
on  nerve  tissue.” 

The  Commission  then  deals  exhaustively  with  various  articles  o 
diet  in  which  arsenic  has  been  found  :  glycerine,  caramel,  baking 
powders,  malt,  treacle,  jams  with  glucose,  vinegar,  Demerara  sugar 
malted  foods.  (Cp.  Bostock  v.  Nicholson  [1904],  I.K.B.  725.) 

In  Hyeres  (1887)  an  accident  with  the  preparation  of  wine  led  to  the  poisoning 
of  400  people  (Vidal,  Marquet  et  Dubrandy,  “  Les  vins  empoisonnei 
d’Hyeres.”  Bull.  Acad,  de  Med.,  1888. 

Couget,  Ann.  d'hyg.  publ.  1888,  XX.,  348. 

As  this  report  will  doubtless  for  many  years  to  come  be  the  official 
standard  to  which  every  question  on  arsenical  poisoning  will,  in  Eng¬ 
land  at  least,  be  referred,  it  is  absolutely  essential  that  it  should  be  in  the 
hands  of  every  analytical  chemist  who  may  be  concerned  in  a  case, 
As  we  have  already  stated,  it  may  be  obtained  from  Eyre  &  Spottis- 
woode,  Parliamentary  Printers,  London,  England,  price  5JJ.,  and  is 
therefore  within  every  one’s  reach. 

Toxicity  and  Fatal  Dose.- — The  various  compounds  just  discussed 
would  certainly  seem  not  to  have  the  same  degree  of  toxicity,  but  they 
all  agree  in  this,  that  their  effects  are  always  due  to  arsenic,  nor  do  they 
differ  as  widely  in  fatal  dosage  as  the  per-  and  sub-  salts  of  meremy, 
though  the  organic  ones  are  certainly  two  or  three  times  less  poisonous 
than  the  others.  But  vide  ante,  p.  493. 

The  smallest  fatal  dose  hitherto  recorded  was  observed  in  a  case 
communicated  by  Castle  ( Prov .  Jour.,  June  28th,  1848,  p.  347).  A 
woman  took  half  an  ounce  of  Fowler’s  solution  (arsenite  of  potassium) 
in  unknown  doses,  during  a  period  of  five  days.  She  then  died,  and 
on  examination  the  stomach  and  intestines  were  found  inflamed. 
Death  took  place  by  syncope,  and  there  was  an  absence  of  vomiting 
and  purging.  The  quantity  of  arsenic  whiclThere  destroyed  life  could 
not  have  been  more  than  two  grains.  In  another  case,  two  grains  and 
a  half  of  arsenic,  contained  in  two  ounces  of  fly- water,  killed  a  robust 
healthy  girl,  aged  nineteen,  in  thirty-six  hours  [Med.  Gaz,,  vol,  39, 
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p.  116).  Hen.ce,  under  circumstances  favourable  to  the  operation  of 
the  poison,  the  fatal  dose  in  an  adult  may  be  assigned  at  from  two  to 

three  grains. 

Although  arsenite  of  copper  is  insoluble  in  water,  it  is  sufficiently 
soluble  in  the  acid  fluids  of  the  stomach  to  be  taken  up  by  the  absor¬ 
bents,  and  carried  as  a  poison  into  the  blood,  and  apparently  two 
or  three  grains  must  be  accepted  as  a  fatal  dose. 

.  two  cases  in  1853,  a  small  quantity  of  a  confectionery  ornament,  coloured 
with  arsemte  of  copper,  proved  fatal  to  two  children.  The  symptoms  and  appear¬ 
ances  were  those  of  poisoning  by  arsenious  acid.  The  quantity  taken  could 
not  have  been  above  two  or  three  grains.  The  children  picked  up  the  ornament 
in  the  street  and  shared  it  between  them.  The  poison  was  spread  over  a  laver  of 
sugar. 

Orpiment  produces  symptoms  and  appearances  similar  to  those 
caused  by  arsenious  acid  ;  but  the  dose  required  to  destroy  life  varies 
according  to  the  proportion  of  arsenious  acid  with  which  it  happens  to 
be  mixed,  the  acid  being  more  toxic  than  the  orpiment. 

Duration. — Arsenic  being  an  irritant  to  the  stomach,  even  in 
essentially  small  quantities,  the  symptoms  in  acute  cases  usually  come 
on  within  a  quarter  to  half  an  hour  after  the  dose,  and  sometimes  even 
earlier.  On  the  other  hand,  in  an  instance  where  one  drachm  had  been 
taken  on  an  empty  stomach,  no  symptoms  appeared  for  two  hours. 
In  a  case  reported  by  Orfila,  the  symptoms  did  not  show  themselves  for 
five  hours  ;  and  in  another,  in  which  a  large  dose  was  taken,  the  symp¬ 
toms  did  not  come  on  for  seven  hours.  There  may  be  every  variety 
between  these  extremes.  In  one  case  their  appearance  was  protracted 
for  ten  hours,  the  maximum  period  yet  known.  A  remarkable  instance 
occurred  in  which  the  poison  was  taken  by  a  young  female  at  eleven 
o  clock  in  the  morning,  and  no  welLmarked  symptoms  occurred  for 
eight  hours  :  there  was  then  violent  vomiting.  After  death,  a  cyst, 
formed  of  mucous  membrane  containing  arsenic,  was  found  in  the 
stomach  :  the  poison  having  thus  become  sheathed  over  (Flandin, 
vol.  1,  p.  535).  In  another  case  (Med.  Times ,  October  21st,  1848),  symp¬ 
toms  of  violent  irritation  did  not  show  themselves  until  twenty-three 
hours  after  the  poison  had  been  taken,  and  within  about  half  an  hour 
of  the  death  of  the  patient.  The  girl  was  sick  once  shortly  after  having 
taken  the  poison,  but  the  first  symptoms  were  those  of  narcotism. 
The  girl  was  a  confirmed  opium-eater,  and  this  habit  may  have  had  some 
influence  in  delaying  the  operation  of  the  poison.  In  other  instances 
there  have  been  great  intermissions.  In  all  cases  in  which  arsenic 
enters  the  system  from  without,  as  by  its  application  to  the  skin, 
or  to  ulcerated  or  diseased  surfaces,  the  symptoms  are  rarely  mani¬ 
fested  until  after  the  lapse  of  some  hours  or  even  days.  Large  doses 
of  arsenic  commonly  prove  fatal  in  from  eighteen  hours  to  three  days. 
The  average  time  at  which  death  takes  place  is  twenty-four  hours  ; 
but  the  poison  may  destroy  life  within  a  much  shorter  period.  There 
are  many  authentic  cases  reported  in  which  death  has  occurred  in 
from  three  to  six  hours.  In  1845  the  author  met  with  a  well-marked 
case  of  death  from  arsenic  in  five  hours  ;  and  in  another,  which  occurred 
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in  1849,  death  took  place  in  two  and  a  half  hours  (Guy’s  Hosp.  Rep., 
1850,  p.  183  ;  see  also  “  Ann.  d’Hyg.,”  1837,  1,  339).  In  1891  a  woman, 
set.  77,  died  in  five  hours.  Foster,  of  Huntingdon,  met  with  the  case 
of  a  child  under  three  years  of  age  which  died  within  two  hours  from 
the  effects  of  arsenic.  The  quantity  taken  could  not  be  determined. 
The  most,  rapidly  fatal  case  which  the  author  met  with  was  that  of  a 
youth,  set.  17,  who  died  in  April,  1860,  from  the  effects  of  a  large  dose 
of  arsenic,  the  symptoms  from  which  he  suffered  being  of  a  tetanic 
character.  The  poisoning  was  the  result  of  an  accident  at  Ramsey, 
in  the  Isle  of  Man.  The  medical  evidence  at  the  inquest  was  to  the 
effect  that  not  more  than  twenty  minutes  had  elapsed  between  the 
time  at  which  deceased  sat  down  to  eat  his  supper,  containing  the  poison, 
and  his  death.  [This  was  a  very  doubtful  case  of  death  from  arsenic.] 
In  some  instances  death  does  not  occur  until  long  after  the  average 
period.  In  one  case  in  which  an  adult  swallowed  about  half  an  ounce, 
death  did  not  take  place  for  fifty  hours,  and  it  is  remarkable  that  there 
was  an  entire  absence  of  pain  [Med.  Gaz.,  vol.  48,.  p.  446).  In  1847, 
a  man  who  had  swallowed  half  an  ounce  of  arsenic  was  admitted  into 
Guy’s  Hospital.  He  died  on  the  seventh  day.  It  is  obvious  that 
a  patient  who  recovers  from  the  first  effects  of  this  poison  may  still 
die  from  exhaustion  or  other  secondary  causes  many  days  or  weeks 
after  having  taken  it,  even  although  the  whole  of  the  poison  has  been 
eliminated  from  the  body.  Thus  in  the  case  of  Dr.  Alexander,  death 
took  place  on  the  sixteenth  day,  and  although  a  large  quantity 
had  been  taken,  no  arsenic  was  found  in  the  body  [Med.  Times  and 
Gaz.,  1857,  1,  p.  389).  In  one  instance  in  which  arsenic  was  applied 
externally  to  the  head  the  person  did  not  die  until  the  twentieth  day. 

On  this  part  of  the  subject  it  is  well  to  draw  the  reader’s  attention 
to  the  fact  that  arsenic  and  some  of  its  compounds  are  well  known  to 
exist  in  two  or  three  forms,  some  more,  some  less,  soluble,  and  pos¬ 
sibly,  therefore,  more  or  less  irritating  to  the  stomach.  Again,  it  is 
known  that  arsenic  has  a  tendency  to  produce  fatty  degeneration  of 
tissues  (muscles  and  other),  and  some  of  the  delayed  deaths  may  have 
been  due  to  this  effect  persisting  after  the  cause  had  ceased  to  act. 

In  the  chronic  cases  taking  the  form  of  neuritis  and  changes  in 
muscles  the  duration  is  quite  indeterminate,  weeks  or  months  may 
elapse  before  death,  with  symptoms  all  the  time. 

Symptoms— In  an  acute  case  of  arsenical  poisoning  by  the  mouth 
the  individual  usually  first  experiences  faintness,  depression,  nausea, 
and  sickness,  with  an  intense  burning  pain  in  the  region  of  the  stomach, 
increased  by  pressure.  The  pain  in  the  abdomen  becomes  more  and 
more  severe  ;  and  there  is  violent  vomiting  of  brown  turbid  matter, 
mixed  with  mucus,  and  sometimes  streaked  with  blood.  These 
symptoms  are  followed  by  purging,  which  is  more  or  less  violent, 
and  this  may  be  accompanied  by  severe  cramps  in  the  calves  of  the 
legs ;  these  are,  however,  often  absent.  The  matters  discharged 
from  the  stomach  and  bowels  have  had  in  some  instances  a  yellow¬ 
ish  colour,  as  it  was  supposed,  from  a  partial  conversion  of  the  poison 
into  sulphide,  but  more  probably  from  an  admixture  of  bile.  The 
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vomited  matters  are  in  some  cases  coloured  with  blood,  and  the  mix¬ 
ture  of  blood  with  bile  has  often  given  to  them  a  green  or  brown  colour. 
In  other  cases,  they  may  consist  of  a  large  quantity  of  mucus  ejected 
in  a  flaky  state  and  having  a  milky- white  appearance,  as  if  from  ad¬ 
mixture  with  the  poison.  The  colour  of  the  vomited  matters  may  be 
blue  or  black  when  coloured  arsenic  has  been  taken,  or  the  admixture 
of  bile  may  render  them  of  a  deep  green.  The  vomiting  is  in  general 
violent  and  incessant,  and  is  excited  by  any  liquid  or  solid  taken  into 
the  stomach.  There  is  tenesmus  (straining  at  stool),  and  the  dis¬ 
charges  by  the  bowels  are  frequently  tinged  with  blood.  There  is 
a  sense  of  constriction,  with  a  feeling  of  burning  heat  in  the  throat, 
commonly  accompanied  by  the  most  intense  thirst.  The  pulse  is 
small,  frequent,  and  irregular ;  sometimes  wholly  imperceptible. 
The  skin  is  cold  and  clammy  in  the  stage  of  collapse  ;  at  other  times  it 
is  hot.  The  respiration  is  painful  from  the  tender  state  of  the  stomach. 
There  is  great  restlessness,  but  before  death  stupor  may  supervene, 
with  paralysis,  tetanic  convulsions,  or  spasms  in  the  muscles  of  the 
extremities.  In  one  instance  trismus  (lockjaw)  appeared  in  three- 
quarters  of  an  hour  (Orfila,  vol.  1,  p.  449).  Although  pain  is  in  general 
among  the  early  and  well-marked  symptoms,  arsenic  appears  in  some 
cases  to  destroy  sensibility.  Thus  it  has  been  observed  that,  even 
when  the  stomach  has  been  found  intensely  inflamed  after  death, 
the  patient  had  not  complained  of  pain  during  the  time  which  she 
survived.  [Simple  gastritis  is  not  necessarily  painful. — Ed.] 

It  is  not,  however,  in  every  case  that  all  these  symptoms  are  ob¬ 
served.  Cramps  in  the  calves  may  be  absent ;  and  there  may  be  no 
vomiting  or  purging.  In  one  case,  where  a  woman  died  in  three  hours 
after  taking  arsenic  in  a  pudding  served  at  dinner,  there  was  no 
vomiting  nor  purging.  In  two  hours  she  was  in  a  state  of  complete 
collapse,  and  at  the  time  it  was  noticed  that  the  conjunctive  were 
red  (Med.  Times,  1851,  2,  p.  229).  Vomiting  and  purging  are  never¬ 
theless  seldom  both  absent.  The  condition  of  the  urine  has  been  laid 
stress  upon ;  but  as  it  has  been  found  normal,  retained,  suppressed, 
or  abundant,  no  clinical  importance  can  be  attached  to  the  increase 
or  diminution  of  this  secretion.  The  condition  of  the  urine  was  much 
discussed  in  B.  v.  Maybrick  (Liverpool  Sum.  Ass.,  1889). 

In  October,  1891,  a  gamekeeper  drank  an  unknown  quantity  of  wine,  acci¬ 
dentally  contaminated  with  from  five  to  six  grains  of  arsenious  acid  per  fluid 
ounce  ;  and  subsequently  four  other  members  of  the  family  partook  of  the  wine, 
in  quantities  varying  from  a  mere  taste  in  the  case  of  a  young  child  to  half  a 
tumblerful  or  more  in  the  cases  of  the  adults. 

The  man  suffered  from  severe  abdominal  pains,  persistent  vomiting, 
and  diarrhoea,  and  cramps  in  the  calves  of  the  legs,  the  feet  and  the 
hands.  He  died  in  two  days  of  acute  gastro -enteritis.  The  child 
suffered  somewhat  from  the  effects  of  the  irritant.  The  other  three 
adults  (young  women),  in  about  ten  minutes,  all  had  a  burning  sensa¬ 
tion  in  the  throat  and  gullet,  vomiting,  diarrhoea,  abdominal  pains,  but 
no  cramps  in  the  limbs.  On  post-mortem  examination  of  the  deceased 
man,  the  signs  of  acute  gastro-enteritis  were  visible,  but  none  of  the 
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petechial  ecchymosis  of  the  mucous  membrane  of  the  stomach,  which 
has  by  some  observers  been  regarded  as  characteristic  of  arsenical 
gastro-enteritis.  The  above  may  be  regarded  as  typical  cases  of  acute 
arsenical  poisoning. 

Chronic  Poisoning. — In  the  majority  of  accidental  cases,  and  even 
in  many  of  the  homicidal  ones  (by  the  intent  of  the  poisoner),  however, 
the  symptoms  are  not  commonly  of  this  severe  and  definitely  gastro¬ 
intestinal  character.  In  these  cases,  which  may  be  termed  chronic 
to  distinguish  them,  the  symptoms  may  be  put  into  four  groups. 

(1)  Gastro-intestinal  symptoms  of  modified  severity. 

(2)  Catarrhal  symptoms  about  eyes,  nose  and  mouth, 

(3)  Cutaneous  rashes,  with  discolorations. 

(4)  Symptoms  of  peripheral  neuritis. 

Dr.  Taylor  thus  described  them  in  former  editions.  Should  the 
person  recover  from  the  first  effects,  and  the  case  be  protracted,  or 
should  the  dose  have  been  small  and  administered  at  intervals,  there 
will  be  inflammation  of  the  conjunctive,  with  suffusion  of  the  eyes, 
and  intolerance  of  light,  conditions  which  are,  however,  often  present 
among  the  early  symptoms  above  described.  There  is  also  irritation 
of  the  skin,  accompanied  by  a  vesicular  eruption,  which  has  been  called 
eczema  arsenicale.  Sometimes  this  has  assumed  the  form  of  nettle- 
rash  or  of  the  eruption  attending  scarlet  fever,  for  which  disease 
arsenical  poisoning  has  been  mistaken.  Local  paralysis,  preceded 
by  numbness  or  tingling  in  the  fingers  and  toes,  and  other  symptoms 
of  nervous  disorder,  are  also  common  consequences.  Sir  Thos. 
Stevenson  noted  a  case  of  arsenical  poisoning  in  which  repeated  three- 
quarter  grain  doses  of  white  arsenic  were  given  with  homicidal  intent 
followed  by  general  paralysis  beginning  in  the  lower  extremities, 
and  gradually  creeping  upwards  till  the  lower  intercostal  and  other 
respiratory  muscles  were  affected.  The  patient  recovered  under 
treatment.  Exfoliation  of  the  cuticle  and  skin  of  the  tongue,  and 
falling  off  of  the  hair,  have  likewise  been  witnessed.  Salivation  has 
been  observed  to  follow,  especially  when  small  doses  of  the  poison 
have  been  given  for  a  length  of  time.  Strangury  and  jaundice  have 
been  also  noticed  among  the  secondary  symptoms.  Melanosis  is  rarely 
observed. 

There  are  many  anomalous  cases  on  record,  in  which  the  symptoms 
have  diverged  so  much  from  the  ordinary  course  as  to  embarrass 
medical  practitioners.  For  some  of  these,  the  reader  is  referred  to 
a  paper  by  Ogston,  Med.  Gaz .,  vol.  47,  p.  181  ;  also  to  the  author’s 
work  “  On  Poisons,”  2nd  ed.  p.  363 ;  and  Husemann’s  “  Jahresbericht,” 
1872,  p.  481. 

At  Hyeres,  in  1887,  an  alarming  outbreak  of  arsenical  poisoning 
occurred,  the  poison  having  been  accidentally  introduced  into  wine, 
which  was  drunk  by  many  persons  for  a  considerable  time.  The 
symptoms  at  the  outset  were  those  of  dyspepsia,  with  nausea,  vomiting, 
and  purging  ;  but  nausea  and  vomiting  were  not  invariable.  The 
gastro-intestinal  symptoms  generally  disappeared  in  a  few  days. 
There  was  dryness  of  the  mouth,  loss  of  appetite,  a  sense  of  constriction 
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at  the  pit  of  the  stomach,  and  wasting.  Bronchial  irritation  was 
marked,  with  scanty  secretion  of  mucus.  There  were  pains  in  the 
limbs  and  oedema  of  the  joints.  The  patellar  reflexes  were  weakened 
or  abolished.  Wandering  pains  were  felt  in  various  regions,  and  head¬ 
ache,  and  the  sense  of  touch  was  diminished.  A  garlicky  taste  was 
perceived  in  the  mouth,  but  the  sense  of  taste  was  not  diminished. 
The  vision  was  disturbed,  and  the  conjunctiva  of  the  eye  was  inflamed. 
There  were  scaly  eruptions  on  both  surfaces  of  the  hands  and  feet. 
Of  sixty-three  reported  cases,  thirty  were  slight,  eighteen  serious, 
and  fifteen  fatal. 

In  any  one  group  of  these  accidental  cases  the  symptoms  produced 
are  of  a  more  or  less  uniform  character,  showing  their  origin  from  a 
common  cause.  In  the  cases  derived  from  wall-papers  they  were  as 
follows  : — dryness  and  irritation  of  the  throat,  dry  cough,  irritation 
of  the  mucous  membrane  of  the  eyes  and  nostrils,  languor,  headache, 
loss  of  appetite,  nausea,  colicky  pains,  numbness,  cramp,  irritability 
of  the  bowels  attended  with  mucous  discharges,  great  prostration 
of  strength,  sleeplessness,  a  feverish  condition,  and  wasting  of  the 
body.  These  symptoms  may  not  have  all  presented  themselves 
in  any  one  case.  The  connexion  of  the  symptoms  with  this  cause 
appears  to  have  been  in  some  instances  clearly  established  by  the  fact 
that  after  the  removal  of  the  paper,  especially  from  bedrooms,  the 
symptoms  have  disappeared  {Med.  Times  and  Gaz.,  1871,  1,  p.  67). 

As  regards  the  diagnosis  of  such  cases  the  following  remarks  are 
taken  from  the  Epit.,  p.  9,  July  18th,  1903. 

“  Ferrannini  {Rif.  Med.,  June  3rd,  1900),  after  discussing  the  ordin¬ 
ary  symptoms  of  poisoning  by  arsenic,  refers  briefly  to  some  of  the 
rarer  forms. 

“  In  addition  to  paralysis  one  may  get  ataxia,  which  may  be  associated  with 
other  tabetic  symptoms- — for  example,  absence  of  knee-jerks,  Romberg  s  sign, 
lightning  pains,  anaesthesia,  and  ocular  disorders  (diplopia,  amaurosis,  absence 
of  pupillary  reflex).  This  ataxic  form  is  due  to  a  polyneuritis,  and  not  a  myelitis, 
Tremor  may  also  be  due  to  arsenical  poisoning.  In  differentiating  between 
alcoholic  and  arsenical  poisoning,  the  following  data  should  be  borne  in  mind. 
In  the  first  place  alcoholic  neuritis  is  rarely  due  to  acute  alcohol  poisoning,  but 
usually  occurs  in  the  chronic  drinker,  and  the  delirium  which  opens  the  scene 
is  the  equivalent  of  the  acute  gastro -enteritis  of  arsenical  poisoning.  In  alco¬ 
holic  dyspepsia  chronic  gastritis  with  morning  catarrh  and  pyrosis  are  the  com¬ 
mon  type.  In  arsenicism  you  get  insomnia,  in  alcoholism  terrifying  dreams. 
The  sensorjr  disturbances  in  alcoholic  paralysis  are  usually  less  severe  than  in 
arsenical  poisoning.  Desquamation  is  peculiar  to  arsenical  poisoning,  whilst 
psychical  disorders  prevail  in  alcoholism.  In  arsenical  poisoning  the  motor 
disorders,  the  atrophy  and  deformities  chiefly  affect  the  fingers  and  toes;  in 
alcoholic  poisoning  the  forearm  and  calf  are  more  prominently  affected,  and  it  is 
the  wrist  and  ankle  articulations  rather  than  the  phalangeal  which  share  in  the 
deformity.  The  author  then  relates  three  cases  of  arsenical  paralysis  occurring 
in  the  same  family  (mother  and  two  sons),  and  presenting  identical  symptoms, 
due  to  eating  flour  made  from  lathyrus  beans  (vetch)  into  which  arsenic  had 
been  put.  In  each  case  it  was  the  lower  extremities  that  were  paralysed. 
Sensory  disturbances  (itching,  numbness)  were  present  in  the  palms  of  the  hands 
and  soles  of  the  feet.  Some  static  ataxia  was  present.  The  tendon  reflexes 
were  abolished.  Sensation  normal.  There  was  considerable  wasting  of  the 
forearm  and  leg.” 
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Treatment. — In  the  chronic  cases  the  only  effectual  treatment  is 
to  stop  the  ingress  of  the  poison  and  then  treat  symptoms  on  general 
medicinal  lines,  tonics,  electricity,  etc.  In  the  acute  cases  evacuate 
the  stomach  with  tube,  or  emetic,  and  then  give  freshly  precipitated 
ferric  oxide.  This  can  be  prepared  by  adding  ammonia  water,  or  a 
solution  of  potassium  carbonate,  to  the  tincture  of  iron  perchloride ; 
the  precipitate  is  strained  off  and  administered  suspended  in  water, 
Calcined  magnesia  may  be  substituted  if  ferric  oxide  cannot  be  ob¬ 
tained.  Demulcents  and  subsequently  morphine  should  be  given. 
External  warmth  will  be  required  (Mann). 

Post-mortem  Appearances. — The  striking  changes  produced  by 
arsenic  are  generally  confined  in  the  acute  cases  to  the  stomach  and 
bowels.  They  are  commonly  well  marked  in  proportion  to  the 
largeness  of  the  dose,  and  the  length  of  time  which  the  person  has 
survived  after  taking  the  poison.  Our  attention  must  be  first  directed 
to  the  stomach.  Arsenic  seems  to  have  a  specific  effect  on  this  organ, 
and  the  mucous  membranes  generally  :  for,  however  the  poison  may 
have  entered  into  the  system,  whether  through  a  wounded,  diseased,  or 
ulcerated  surface,  or  by  the  act  of  swallowing,  the  stomach  has  been 
found  inflamed.  The  mucous  membrane  of  the  stomach,  which  is 
often  covered  with  a  layer  of  mucus,  mixed  with  blood  or  bile,  and 
with  a  thick,  white,  pasty-looking  substance  containing  arsenic,  is 
commonly  found  red  and  inflamed  in  dotted  or  striated  patches ;  the 
colour,  which  is  of  a  dull  or  brownish  red,  becomes  brighter  on  exposure 
to  the  air  :  at  other  times  it  is  of  a  deep  crimson  hue,  interspersed 
with  black-looking  fines  or  patches  of  altered  blood.  The  redness  is 
usually  marked  most  strongly  at  the  greater  end  ;  in  one  case  it  may  be 
found  spread  over  the  whole  mucous  surface,  giving  to  it  the  appearance 
of  red  velvet ;  in  another  it  will  be  chiefly  seen  on  the  prominences  or 
folds  of  the  membrane.  Often  there  is  punctated  ecchymosis,  though 
this  is  not  invariable.  In  one  instance  the  author  found  the  coats 
thickened  and  of  a  gelatinous  consistency,  without  any  marked  in¬ 
flammatory  redness.  (Hoffmann,  Atlas,  plates  49  &  50.) 

The  stomach  has  been  found  highly  inflamed  in  a  case  which  proved 
fatal,  in  1863,  in  two  hours.  Thus  it  would  appear  that  inflammation 
of  the  mucous  membrane  may  be  well  marked  within  a  very  short 
period. 

A  woman,  set.  24,  retired  to  her  bedroom  after  dinner,  at  two  o’clock.  At 
three  o’clock  she  was  not  suffering  from  any  apparent  illness.  At  half-past 
four  she  called  her  sister,  and  then  it  was  found  that  she  had  swallowed  a  quantity 
of  arsenic.  There  was  then  no  sickness.  After  this,  she  was  sick  once,  and 
purged  once,  but  complained  of  no  pain.  She  drank  some  tea,  but  almost 
immediately  became  collapsed,  and  seemed  to  those  who  were  with  her  to  be 
falling  into  a  fainting  fit.  She  died  before  six  o’clock,  and  was  sensible  to  the 
last.  She  could  not  have  taken  the  poison  more  than  two  hours  before  she  died. 

On  inspection  the  day  following,  the  whole  mucous  membrane  of 
the  stomach  was  intensely  inflamed,  presenting  a  dark  scarlet  colour, 
with  broad  livid  patches.  Upwards  of  one  ounce  of  solid  arsenic  was 
found  in  a  pasty  state  on  the  mucous  membrane  of  the  stomach,  which 
was  raised,  thickened,  and  velvety.  This  case  shows  not  only  that 
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there  may  be  extensive  morbid  changes  in  the  dead  body  within  a 
short  period  after  the  taking  of  the  poison,  but  that,  with  an  unusually 
large  dose,  the  symptoms  of  vomiting,  purging,  and  pain  may  be  slight 
and  bear  no  proportion  to  the  quantity  of  poison  taken.  Blood  of  a 
dark  colour  may  be  effused  in  various  parts  within  the  folds,  or 
beneath  the  lining  membrane.  A  raised  circular  or  oval  patch  of 
false  membrane  with  an  intensely  red  border,  and  with  arsenic  upon  its 
surface,  may  be  sometimes  seen  upon  the  inner  coat. 

The  stomach  often  contains  a  mucous  liquid  of  a  dark  colour  tinged 
with  blood.  The  coats  are  sometimes  thickened  in  patches,  being 
raised  up  into  a  sort  of  fungus-like  tumour,  with  arsenic  embedded  in 
them :  at  other  times  they  have  been  found  thinned.  The  mucous 
membrane  may  be  found  ulcerated,  and  still  more  rarely  gangrenous. 
Ulceration  of  the  mucous  membrane,  as  the  result  of  the  action  of 
arsenic,  has  been  found  as  early  as  ten  hours  after  the  poison  had  been 
taken.  Perforation  of  the  coats  is  so  uncommon  a  result  of  arsenical 
poisoning,  that  there  are  but  few  instances  on  record.  Murray 
Thompson  met  with  a  case  in  which  there  was  on  the  mucous  coat  of 
the  stomach  a  black  hardened  patch  the  size  of  the  palm  of  the  hand. 

In  a  few  instances  the  mouth,  throat,  and  gullet  have  been  found 
inflamed,  but  in  general  there  are  no  changes  in  these  parts  to  attract 
particular  attention.  The  mucous  membrane  of  the  small  intestines- 
may  be  inflamed  throughout,  but  commonly  the  inflammatory  redness 
is  confined  to  the  upper  part  or  to  the  duodenum,  especially  to  that 
portion  which  joins  the  stomach.  Of  the  large  intestines,  the  rectum 
appears  to  be  the  most  prone  to  inflammation. 

It  is  worthy  of  observation  in  relation  to  the  known  antiseptic 
properties  of  arsenic,  that  the  parts  especially  affected  by  the  poison 
(the  stomach  and  bowels)  occasionally  retain  the  well-marked  charac¬ 
ters  of  irritant  poisoning  for  a  long  time  after  death.  Absorbed  arsenic 
does  not,  however,  appear  markedly  to  prevent  the  decomposition  of 
the  soft  organs  in  which  it  is  deposited. 

So  long  as  the  case  is  acute  the  exact  method,  or  rather  portal,  of 
entrance  of  the  poison  seems  to  have  very  little  influence  in  preventing 
the  stomach  from  being  attacked.  Thus  in  some  cases  of  external 
application  of  baby’s  powder  contaminated  with  arsenic  the  re¬ 
markable  features  were  these  : 

Arsenic  was  found  in  the  stomach  and  contents,  and  its  presence 
there  might  have  led  to  an  erroneous  inference  of  its  having  being 
criminally  administered  by  the  mouth.  It  was,  however,  present 
merely  in  traces,  and  obviously  the  result  of  elimination.  The  nature 
and  mode  of  occurrence  of  the  symptoms  were  also  opposed  to  any 
other  presumption.  That  absorbed  arsenic  may  be  thus  transferred 
from  the  blood  to  the  stomach  and  intestines,  has  been  distinctly 
proved  by  the  experiments  of  Pavy  and  the  author  (Guy’s  Hosp.  Rep., 
I860,  p.  397). 

Another  female  infant  died  fourteen  days  after  birth.  In  this  case 
a  similar  violet-powder  was  applied  as  usual.  Within  a  short  time  of 
the  application  the  skin  became  red,  and  vomiting  and  purging  set  in, 
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and  continued  till  death.  On  section  the  abdominal  parietes  showed 
much  inflammatory  action  ;  they  were  thickened  and  adherent  to  the 
viscera.  The  rectum  was  highly  inflamed ;  the  kidneys  and  spleen 
were  much  congested ;  and  the  liver  was  very  slightly  congested. 
Upwards  of  three  grains  of  arsenic  were  extracted  from  the  viscera. 

Of  course,  if  some  of  the  coloured  arsenical  compounds  have  been 
administered,  it  is  possible  that  there  may  be  coloured  particles  visible 
in  the  alimentary  canal  (vide  above,  p.  356). 

The  changes  (if  any)  met  with  in  lungs,  heart,  brain,  kidneys, 
liver,  etc.,  as  the  result  of  absorption  of  arsenic  are  not,  with  one 
exception,  visible  to  the  naked  eye,  this  exception  is  fatty  degeneration, 
a  state  of  affairs  that  arsenic  ( vide  also  Phosphorus  and  Antimony)  is 
capable  of  producing,  but  as  this  may  arise  from  other  causes  it  is  not 
at  all  characteristic.  The  post-mortem  findings  may  be  in  fact  summed 
up  as  follows : — The  alimentary  organs  ftlone  show  characteristic 
changes,  and  if  these  be  absent  then  the  effects  of  arsenic  can  only  be 
proved  by  analysis  and  not  even  by  that  alone  in  all  cases  without 
the  clinical  symptoms,  for  arsenic  is  rapidly  eliminated  and  may  not 
be  found  even  when  we  are  sure  death  was  due  to  it. 

Vide  also 

Grote,  “Die  pathologische  Anatomie  d.  Arsenvergiftung.”  Berl.,  1912. 
Schumburg,  “  Arsenikvergift.  ingerichtl.  Beziehung.”  Vierteljahrs.  f.  ger.  Med., 

1894. 

Analysis.  General  Considerations.- — Owing  to  the  fact  that  arsenic 
is  one  of  the  few  poisons  which  not  only  can  but  have  been  used  in 
historical  cases  of  chronic  poisoning,  a  halo  of  romance  and  mystery 
has  sprung  up  round  this  substance  which  led  Dr.  Taylor  to  record 
everything  reported  on  known  cases.  We  are  now  in  a  much  better 
position,  since  the  report  of  the  Manchester  Commission,  to  collate  and 
explain  much  that  was  to  Dr.  Taylor  mysterious  and  almost  super¬ 
natural,  and  even  to  reconcile  many  points  in  apparent  conflict  in 
his  estimation. 

Thus  Dr.  Taylor  thought  it  peculiar  that  a  person  might  die  of 
arsenic  and  yet  none  be  found  in  the  body.  We  now  know  that  arsenic 
is  not  an  accumulative  poison  ;  it  is  temporarily  deposited  in  the  organs 
after  absorption,  but  is  rapidly  eliminated  by  the  urine  and  other 
secretions  ;  and  in  two  to  three  weeks,  if  the  person  survives,  the  whole 
of  it  may  be  removed  from  the  body.  In  1891,  Sir  T.  Stevenson 
found  it  in  the  urine  for  four  days  only  after  the  taking  of  a  poisonous 
dose  of  arsenic,  and  consequently  the  amount  found  on  analysis  need 
not  by  any  means  correspond  in  any  degree  with  the  amount  which 
was  administered. 

The  same  report  (above)  also  shows  that  though  it  is  true  that 
arsenic  is  not  a  natural  constituent  of  the  body  at  birth,  nevertheless 
there  are  so  many  unsuspected  sources  of  arsenic,  and  means  by  which 
it  may  enter  the  body  in  minute  quantities  (and  analysis  can  detect 
such  a  minute  fraction  of  a  grain),  that  caution  is  necessary  in  swearing 
in  a  given  case  that  arsenic  was  the  cause  of  death.  So  strongly  is 
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this  now  felt,  that  in  1904  a  man  was  set  free  in  France  who  had  been 
condemned  some  years  ago  on  evidence  of  this  sort  to  a  long  term  of 
imprisonment.  The  case  is  thus  reported  in  the  Daily  Telegraph, 
February  29th,  1904. 

The  Judicial  Committee  of  Revision  of  Trials  has  allowed  the  chemist  Danval, 
who  received  a  free  pardon  eighteen  months  ago,  to  bring  on  a  new  trial  to  clear 
himself  completely.  He  was  found  guilty  twenty-five  years  ago  of  the  murder 
of  his  wife  by  having  poisoned  her  with  arsenic,  and  was  sentenced  to  trans¬ 
portation  for  life.  The  evidence  on  which  Danval  was  found  guilty  was  purely 
scientific,  and  consisted  in  the  fact  that  1  millegram  ('015  of  a  grain)  was  found 
in  her  body. 

We  may  sum  this  aspect  of  the  matter  up  briefly  by  saying  that  to 
prove  death  by  and  from  arsenic  some  symptoms  known  to  be  possibly 
caused  by  arsenic  must  have  been  observed  before  death,  and  leading 
up  to  death,  and  then  there  must  be  unequivocal  proof  that  some 
rational  quantity,  i.e.  at  least  a  grain  or  a  large  fraction  of  a  grain  of  the 
metal,  was  found  in  the  viscera,  or  good  evidence  of  such  a  lapse  of 
time  after  the  administration  of  the  last  dose  as  to  give  a  satisfactory 
explanation  of  its  possible  absence.  Finally  it  must  be  remembered 
that  a  person  may  die  of  a  disease  for  which  arsenic  is  quite  legitimately 
being  administered.  Again,  in  Dr  Taylor’s  time  it  was  a  sort  of 
mystery  that  large  quantities  of  arsenic  could  be  administered  homi- 
cidally.  We  now  know  that  such  is  quite  possible,  in  gruel  or  thick 
liquid  or  even  in  cake  or  bread,  for  arsenic  in  some  forms  is  practically 
tasteless  ;  suicides  have  been  known  to  swallow  as  much  as  40  ounces 
(Pharm.  Jour.,  1872,  p.  75). 

Sir  T.  Stevenson  has  known  an  ounce  of  arsenic  homieidally  put  into  a  pint  of 
rice  pudding.  The  pudding  was  eaten  without  suspicion  (JR.  v.  Leffiey ,  Lincoln 
Ass.,  November,  1884). 

Dr.  Taylor  thought  it  worth  his  while  to  lay  stress  on  the  fact  that 
arsenic  had  been  found  in  bodies  that  had  been  buried  for  eight  and 
even  fourteen  years,  but  considering  that  arsenic  is  a  metallic  element 
there  seems  to  us  nothing  wonderful  in  such  a  fact ;  on  the  contrary, 
it  would  seem  more  miraculous  if  no  arsenic  were  found  even  after  a 
thousand  years  if  the  remains  had  not  been  disturbed  in  any  way. 

The  condition  of  the  arsenic  found  in  a  dead  stomach  should,  if 
possible,  be  noticed.  A  witness  should  be  prepared  to  say  whether  it 
is  in  fine  powder  or  coarse  fragments ;  whether  it  is  mixed  with  soot  or 
indigo,  or  whether  it  is  in  the  ordinary  state  of  white  arsenic.  These 
points  may  be  material  as  evidence  in  reference  to  proof  of  possession, 
of  purchase,  or  administration. 

Chemical  Analysis  (Arsenic  as  a  solid). — In  the  simple  state,  white 
arsenic  may  be  identified  by  the  following  properties  : — 1.  A  small 
quantity  of  the  powder,  placed  on  platinum-foil,  is  entirely  volatilised 
at  a  moderate  temperature  (400°  F.)  as  a  white  vapour.  Should 
there  be  any  residue,  it  is  impurity ;  sometimes  plaster  of  Paris  or 
chalk  is  found  mixed  with  it.  If  a  small  portion  of  the  white  powder  is 
very  slowly  heated  in  a  glass  tube  of  a  narrow  bore,  it  will  be  sublimed 
without  melting,  and  form  a  ring  of  minute  octahedral  and  tetrahedral 
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crystals,  remarkable  for  their  lustre  and  brilliancy.  Under  a  micro¬ 
scope  magnifying  250  diameters,  the  appearance  of  these  crystals 
is  remarkably  beautiful  and  characteristic  ;  one  not  exceeding  the 
four-thousandth  of  an  inch  in  diameter  may  be  easily  recognized  by 
the  aid  of  this  instrument.  They  may  be  measured  even  to  the  six¬ 
teen-thousandth]  ofj  an  inch  in  diameter.  It  will  be  observed  in 
these  experiments  that  white  arsenic  in  vapour  possesses  no  odour. 
2.  On  boiling  a  small  quantity  of  the  powder  in  distilled  water,  it  is  not 
readily  dissolved,  but  it  partly  floats  in  a  sort  of  white  scum,  while  a 
part  becomes  aggregated  in  lumps  at  the  bottom  of  the  vessel.  It 
requires  long  boiling  in  order  that  it  may  be  dissolved  and  equally 
diffused  through  water.  This  property  of  arsenic  has  given  rise  to 
some  important  questions  on  criminal  trials.  The  floating  of  arsenic 
takes  place  whether  the  water  is  hot  or  cold,  and  whether  the  water 
is  added  to  the  poison  or  the  poison  to  the  water  (see  the  case  of  B. 
v.  Smith,  Wells  Lent  Ass.,  1869).  This  property  has  attracted  atten¬ 
tion,  and  in  one  instance  was  the  means  of  saving  life.  3.  When  the 
powder  is  treated  with  a  weak  solution  of  sulphide  of  ammonium  in 
a  watch-glass,  there  is  no  change  of  colour,  as  there  is  with  most 
metallic  poisons  ;  on  warming  the  mixture  the  white  powder  is  dis¬ 
solved  ;  and  on  continuing  the  heat  until  the  ammonium  salt  is  ex¬ 
pelled  a  rich  yellow  or  orange-red  film  is  left  (arsenious  sulphide),  which 
is  soluble  in  alkalies,  and  insoluble  in  hydrochloric  acid.  4.  Heated  on 
platinum- wire  in  a  smokeless  flame,  the  powder  imparts  to  it  a  pale 
blue  colour,  while  it  is  volatilised  in  white  fumes.  5.  Another  test  is 
stannous  chloride  in  hydrochloric  acid.  The  mixture  is  brought  to 
the  boiling  point,  and  it  should  remain  colourless.  If  the  hydrochloric 
acid  contains  a  trace  of  arsenic,  the  liquid  will  acquire  a  light  brown 
colour.  On  adding  a  minute  quantity  of  solid  arsenious  acid,  this 
is  dissolved,  and  metaflic  arsenic  is  deposited  in  the  form  of  a  brown 
or  brownish- black  precipitate.  A  salt  of  antimony  is  not  thus  affected. 

Beduction  process. — When  a  small  portion  of  the  powder,  i.e.  from 
one-fourtli  to  one-twentieth  part  of  a  grain,  is  heated  with  some 
reducing  agent  containing  carbon,  such  as  soda-flux  (obtained  by  in¬ 
cinerating  acetate  or  tartrate  of  sodium  in  a  close  vessel),  in  a  glass 
tube  about  three  inches  long  and  from  one-eighth  to  a  quarter  of  an 
inch  in  diameter,  it  is  decomposed  :  a  ring  of  metallic  arsenic  of  an 
iron-grey  colour  is  sublimed  and  deposited  in  a  cool  part  of  the  tube. 
A  mixture  of  one  part  of  cyanide  of  potassium  with  three  parts  of  dry 
(anhydrous)  carbonate  of  sodium  forms  an  excellent  flux  for  the 
reduction  of  arsenic.  The  materials  and  tube  should  be  well  dried. 
About  two  or  three  parts  of  either  flux  to  one  part  of  arsenic  will  be 
found  sufficient.  In  the  absence  of  these  fluxes  powdered  ferrocyanide 
of  potassium  may  be  used  in  a  similar  proportion.  After  heating,  a 
minute  trace  of  arsenic  remains  in  the  flux. 

The  metallic  sublimate,  or  the  crystals  produced  from  it,  may  be 
subjected  to  the  following  process  Break  the  glass  on  which  the 
sublimate  is  deposited,  into  fragments,  and  digest  these  in  a  few  drops 
of  fuming  nitric  acid,  previously  proved  to  be  free  from  arsenic.  The 
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sublimate  is  thereby  converted  into  arsenic  acid.  The  acid  solution 
should  be  evaporated  to  dryness  :  the  white  non-crystalline  residue 
obtained  should  be  dissolved  in  a  few  drops  of  distilled  water,  and  a 
strong  solution  of  nitrate  of  silver,  or  of  the  ammonio-nitrate,  added 
in  small  quantity  to  the  residue.  A  brick-red  coloration  indicates 
arsenic  acid,  and  thus  proves  incontestably  that  the  sublimate  was 
of  an  arsenical  nature. 

The  upper  or  brownish-looking  sublimate  may  be  readily  converted 
into  one  of  the  pure  metal,  by  gently  heating  it  in  the  flame  of  a  spirit 
lamp.  Arsenious  acid  is  then  volatilised,  and  an  iron-grey  deposit 
of  metallic  arsenic  appears.  If  the  heat  is  continued,  the  whole  of  the 
metallic  sublimate  is  volatilised  and  deposited  in  a  cool  part  of  the 
tube,  in  transparent  and  colourless  octahedra,  or  modified  octahedra, 
of  arsenious  acid.  This  is  the  special  character  of  an  arsenical  sub¬ 
limate  :  it  may  be  thus  distinguished  from  sublimates  of  all  metals  or 
non-metals.  The  lower  metallic  sublimate  procured  by  reduction  may 
appear  not  in  an  annular  form,  but  in  detached  isolated  particles  of 
a  somewhat  globular  shape.  These  are  of  an  iron-grey  colour,  quite 
unlike  sublimed  mercury,  and  when  examined  by  the  microscope  it  may 
be  seen  that  they  consist  of  crystalline  masses,  that  thay  are  angular, 
and  not  strictly  spherical.  This  sublimate  is  sometimes  produced  in  the 
last  stage,  when  the  residue  in  the  tube  is  strongly  heated. 

The  process  of  reduction ,  with  the  corroborative  results  above 
mentioned,  is,  when  thus  applied,  conclusive  of  the  arsenical  nature  of 
the  substance  under  examination. 

Arsenic  in  solution  in  water.  Liquid  tests. — The  solution  of  arseni¬ 
ous  acid  is  clear,  colourless,  possesses  scarcely  any  perceptible  taste, 
and  has  but  a  feebly  acid  reaction.  In  this  state,  we  should  first 
evaporate  slowly  a  few  drops  on  a  glass  slide,  when  a  crystalline  residue 
will  be  obtained.  On  examining  this  with  a  microscope,  it  will  be 
found  to  consist  of  numerous  minute  octahedral  crystals,  presenting 
triangular  surfaces  by  reflected  light. 

1.  Silver  test. — On  adding  to  the  solution  ammonio-nitrate  of 
silver,  a  pale  yellow  precipitate  of  arsenite  of  silver  falls — changing, 
under  exposure  to  daylight,  to  a  greenish -yellow  colour.  The  test  is 
made  by  adding  to  a  strong  solution  of  nitrate  of  silver  a  weak  solution 
of  ammonia,  and  continuing  to  add  the  latter  until  the  brown  oxide  of 
silver,  at  first  thrown  down,  is  almost  re-dissolved.  The  yellow  preci¬ 
pitate  is  soluble  in  nitric,  tartaric,  citric,  and  acetic  acids,  as  well  as  in 
ammonia.  It  is  not  dissolved  by  potash  nor  by  soda. 

2.  Copper  test. — On  adding  to  a  solution  of  arsenic,  ammonia - 
sulphate  of  copper ,  a  light  green  precipitate  of  arsenite  of  copper  is 
formed,  the  tint  of  which  varies  according  to  the  proportion  of  arsenic 
present,  and  the  quantity  of  the  test  added  :  hence  if  the  arsenic  is 
in  small  proportion,  no  green  precipitate  at  first  appears  ;  the  liquid 
simply  acquires  a  blue  colour  from  the  test.  In  less  than  an  hour, 
if  arsenic  is  present,  a  bright  green  deposit  is  formed,  which  may  be 
easily  separated  from  the  blue  liquid  by  decantation.  This  test  is 
made  by  adding  ammonia  to  a  weak  solution  of  sulphide  of  copper 
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until  the  bluish-white  precipitate,  at  first  produced,  is  nearly  re- 
dissolved  :  it  should  not  be  used  in  large  quantity  if  concentrated, 
as  the  deep  blue  colour  tends  to  obscure  or  conceal  the  green  precipi¬ 
tate  formed.  The  precipitated  arsenite  of  copper  is  soluble  in  all  acids, 
mineral  and  vegetable,  and  in  ammonia,  but  not  in  potash  or  soda. 
If  a  small  quantity  of  the  blue  ammoniacal  solution  of  this  precipitate 
is  poured  over  a  crystal  of  nitrate  of  silver,  a  film  of  yellow  arsenite 
of  silver  will  appear  around  the  crystal.  If  a  strong  solution  of  nitrate 
is  added  to  the  blue  liquid,  nearly  neutralised  by  diluted  sulphuric 
acid,  a  yellow  precipitate  of  arsenite  of  silver  is  also  produced.  Thus 
the  silver  and  copper  tests  may  be  employed  with  the  same  quantity 
of  liquid.  The  dried  precipitate  of  arsenite  of  copper,  when  slowly  and 
moderately  heated  in  a  well-dried  reduction-tube,  yields  a  ring  of 
octahedral  crystals  of  arsenious  acid — black  cupric  oxide  being  left  as 
a  residue. 

3.  Sulphuretted  hydrogen  test. — Sulphide  of  ammonia  gives  no 
precipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added,  by 
which  property  arsenic  is  known  from  the  most  metallic  poisons.  On 
adding  dilute  hydrochloric  acid,  a  bright  lemon-yellow  coloured  pre¬ 
cipitate  is  thrown  down  (orpiment  or  arsenious  sulphide).  It  is  better, 
however,  to  employ,  in  medico-legal  analysis,  a  current  of  washed 
sulphuretted  hydrogen  gas,  which  is  easily  procured  by  adding  to 
ferrous  sulphide,  in  a  proper  apparatus,  a  mixture  of  one  part  by  volume 
of  strong  hydrochloric  acid  and  one  part  of  water.  The  arsenical 
liquid  should  be  slightly  acidulated  with  pure  diluted  hydrochloric 
acid,  before  the  gas  is  passed  into  it  :  and  care  should  be  taken  that  it 
is  not  alkaline.  The  yellow  compound  is  immediately  produced 
if  arsenic  is  present,  and  it  may  be  collected  after  boiling  the  liquid 
sufficiently  to  drive  off  any  surplus  gas.  The  precipitation  is  likewise 
facilitated  by  adding  to  the  liquid  a  solution  of  chloride  of  ammonium. 
The  yellow  precipitate  is  known  to  be  arsenious  sulphide  by  the  follow¬ 
ing  properties  : — 1 .  It  is  insoluble  in  water,  alcohol,  and  ether,  as  well  as 
in  diluted  hydrochloric  acid,  and  vegetable  acids  :  but  it  is  decomposed 
by  strong  nitric  and  nitro-hydrochloric  acids.  2.  It  is  dissolved  by 
potash,  or  ammonia  :  forming,  if  no  organic  matter  is  present,  a  colour¬ 
less  solution.  3.  When  dried  and  heated  with  two  or  three  parts  of  a 
mixture  of  carbonate  of  sodium  and  cyanide  of  potassium,  it  gives  a 
sublimate  of  metallic  arsenic.  Unless  these  properties  are  possessed 
by  the  yellow  precipitate  formed  by  sulphuretted  hydrogen  in  an  un¬ 
known  liquid,  it  cannot  be  a  compound  of  arsenic.  On  the  other 
hand,  when  these  properties  are  possessed  by  the  precipitate,  it  must 
be  arsenic,  and  can  be  no  other  substance. 

4.  Marsh's  process.— The  action  of  this  test  depends  on  the  decom¬ 
position  of  the  soluble  compounds  of  arsenic  by  nascent  hydrogen, 
evolved  from  the  action  of  dilute  sulphuric  or  hydrochloric  acid  on  zinc. 
The  materials  should  be  first  proved  to  be  free  from  arsenic.  The 
apparatus  is  of  the  most  simple  kind,  and  is  so  well  known  as  to  need  no 
description.  The  arsenic  to  be  introduced  is  best  dissolved  in  water, 
by  boiling  it  either  with  or  without  the  addition  of  a  few  drops  of  potash 
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or  hydrochloric  acid.  The  metallic  arsenic  combines  with  the  hydro¬ 
gen,  forming  arseniuretted  hydrogen  gas,  which  possesses  the  following 
properties  : — 1.  Filtering  paper  wetted  with  a  solution  of  nitrate 
of  silver  is  immediately  blackened  by  the  gas — the  silver  being  reduced 
to  the  metallic  state.  Lead-paper  is  not  changed  in  colour,  unless 
sulphuretted  hydrogen  is  also  present.  2.  It  burns  with  a  pale  bluish- 
white  flame,  and  thick  white  smoke  (arsenious  acid).  3.  A  slip  of  glass, 
or  of  white  porcelain,  held  in  the  flame  near  the  point  (for  not  too  long  a 
time)  acquires  a  dark  stain  from  the  deposit  of  metallic  arsenic  upon 
it.  This  deposit  presents  a  bright  metallic  lustre  in  the  centre,  a  white 
film  of  arsenious  acid  on  the  outside,  and  between  the  two  a  dark  ring  of 
a  pulverulent  substance,  which,  when  viewed  by  transmitted  light,  is 
hair -brown  in  colour  towards  the  margin,  but  opaque  in  the  centre. 
In  order  to  determine  the  arsenical  nature  of  the  deposits,  the  following 
plan  may  be  adopted.  Several  of  them  should  be  received  and  accumu¬ 
lated  in  small  porcelain  capsules,  held  over  the  burning  gas.  To  one, 
add  a  solution  of  chlorinated  lime  :  the  arsenical  deposit  is  immediately 
dissolved.  To  a  second,  add  a  solution  of  sulphide  of  ammonium  : 
the  metallic  deposit  is  detached,  but  not  perfectly  dissolved  ;  yet  on 
evaporation  it  yields  a  pale  yellow  film  of  arsenious  sulphide.  To  a 
third,  add  a  few  drops  of  fuming  nitric  acid,  when  the  deposit  is  dis¬ 
solved.  Evaporate  the  acid  solution  gently  to  dryness  ;  carefully 
neutralise  the  residue,  and  add  one  or  two  drops  of  a  strong  solution  of 
nitrate  of  silver,  when  a  brick-red  stain  or  a  dark-red  precipitate  of 
arseniate  of  silver  will  be  produced.  4.  When  passed  through  a  narrow 
glass  tube,  heated  to  dull  redness,  a  hair-brown  mirror  of  metallic 
arsenic  is  deposited  a  little  beyond  the  point  at  which  the  heat  is 
applied,  and  this  deposit  is  soluble  in  a  solution  of  chlorinated  soda 
or  lime. 

5.  Beinsch’s  process. — In  the  application  of  this  process,  the  liquid 
suspected  to  contain  arsenic,  or  the  solid  dissolved  in  distilled  water, 
is  boiled  with  about  one-sixth  of  its  volume  of  pure  hydrochloric  acid 
(proved  to  be  free  from  arsenic),  and  a  small  slip  of  copper  is  then 
introduced.  A  slip  of  polished  copper-foil  about  a  quarter  of  an  inch 
square,  attached  to  the  end  of  a  fine  platinum  wire,  may  be  employed 
for  the  experiment.  The  copper  must  be  first  proved  to  be  free  from 
arsenic,  as  this  is  a  very  common  contamination  of  commercial  copper 
in  the  form  of  foil,  gauze,  or  wire.  Copper  gauze  and  wire  generally 
contain  arsenic.  Copper  of  a  high  degree  of  purity  is,  however,  now 
a  commercial  article.  Pure  electrolytic  copper,  free  from  arsenic, 
can  also  be  procured  in  the  form  of  thin  sheet  or  foil.  If  arsenic  is 
present  in  the  liquid,  even  in  small  quantity,  the  polished  copper 
acquires  either  immediately  or  within  a  few  minutes,  an  iron-grey 
metallic  coating  fron  the  deposit  of  this  metal.  This  is  apt  to  scale  off 
if  the  arsenic  is  in  large  quantity,  or  if  the  liquid  is  very  acid,  or  long 
boiled.  Remove  the  coated  slip  of  copper,  wash  it  successively  in 
water,  alcohol,  and  ether,  dry,  and  gently  heat  it  in  a  reduction-tube, 
when  arsenious  acid  will  be  sublimed  in  minute  octahedral  crystals  : 
if  these  should  not  be  apparent  from  one  piece  of  copper,  several  may  be 
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successively  introduced.  When  the  quantity  of  arsenic  is  very  small, 
the  polished  copper  merely  acquires  a  faint  violet,  grey,  or  bluish  tint. 
The  deposit  is  in  all  cases  materially  affected  by  the  degree  of  dilution, 
and  sometimes  it  will  appear  only  after  the  liquid  has  been  much  con¬ 
centrated  by  evaporation.  We  are  not  obliged  to  dilute  the  liquid  in 
the  experiment,  and  there  is  no  material  loss  of  arsenic,  as  in  Marsh’s 
process  :  the  whole  may  be  removed  and  collected  by  the  introduction 
of  successive  portions  of  pure  copper.  This  process  is  extremely 
delicate,  and  the  results  are  speedily  obtained.  Among  the  cautions 
to  be  observed  are  these  :* — (1)  not  to  employ  too  large  a  surface  of 
copper  in  the  first  instance  ;  and  (2)  not  to  remove  the  copper  from 
the  liquid  too  soon.  When  the  arsenic  is  in  minute  quantity,  and  the 
liquid  is  much  diluted,  or  not  sufficiently  acidulated,  the  deposit 
sometimes  does  not  take  place  for  half  an  hour.  If  the  copper  is 
kept  in  for  an  hour  or  longer,  it  may  acquire  a  dingy  tarnish  from  the 
action  of  the  acid  and  air.  There  is  one  corroboration  required. 
The  copper  with  the  deposit  upon  it  should  be  well  dried,  cut  into  small 
pieces  if  necessary,  and  introduced  into  a  dry  and  perfectly  clean 
reduction-tube.  The  application  of  a  gentle  heat  by  a  spirit  lamp  will 
cause  the  metallic  arsenic  to  be  volatilised  as  white  arsenious  acid, 
which  is  deposited  in  a  cool  part  of  the  tube,  in  the  form  of  octahedra 
or  of  the  derivatives  of  the  octahedron.  When  examined  by  a  quarter- 
inch  power  under  the  microscope,  these  crystals  may  be  seen  and 
recognized  by  their  shape  up  to  the  sixteen-thousandth  of  an  inch  in 
width.  The  smaller  the  crystal  the  more  perfect  the  form.  If  the 
copper  with  the  deposit,  and  the  tube,  has  not  been  well  dried,  the 
angularity  of  form  is  not  distinct.  These  crystals  may  be  tested  by 
the  processes  already  described. 

The  following  is  a  simple  method  of  detecting  arsenic  in  copper. 
Add  to  pure  hydrochloric  acid,  diluted  with  six  parts  of  water,  one  or 
two  drops  of  a  weak  solution  of  ferric  sulphate  or  chloride.  Boil  the 
acid  liquid  and  introduce  the  copper,  well  cleaned  and  polished,  into 
the  boiling  liquid.  Arsenical  copper  acquires  a  dark  tarnish,  while  the 
non-arsenical  copper  retains  its  red  colour  under  these  circumstances. 
It  will  be  found  from  this  experiment  that  copper  in  the  state  of  gauze 
or  fine  wire  generally  contains  arsenic.  This  would  present  no  ob¬ 
stacle  to  the  detecting  of  arsenic  by  it,  provided  the  copper  gauze 
were  not  dissolved.  Arsenic  can  only  be  separated  from  its  copper 
alloy  by  the  destruction  of  the  alloy  and  the  solution  of  the  two  metals. 

The  mere  fact  that  a  grey  deposit  is  formed  upon  pure  copper  when 
boiled  in  the  liquid  under  examination  after  acidulation  with  pure 
hydrochloric  acid,  affords  no  absolute  proof  of  the  presence  of  arsenic. 
Other  metals,  e.g.  antimony,  mercury,  silver,  and  bismuth,  all  yield 
deposits  with  Reinsch’s  test ;  and  the  grey  deposit  yielded  by  bismuth 
may  readily  be  mistaken  for  that  of  arsenic.  The  volatility  of  the 
arsenical  deposit,  the  crystalline  nature  of  the  sublimate ,  and  its 
reaction  when  treated  successively  with  nitric  acid  and  nitrate  of 
silver,  must  in  all  cases  be  ascertained  before  it  is  concluded  that  the 
deposit  is  arsenical. 
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In  consequence  of  the  errors  into  which  faulty  methods  of  employing 
Reinsch  s  test  have  led,  its  reliability  has  been  much  discredited  *  and 
though  in  skilful  hands  the  results  obtained  by  it  are  trustworthy, 
it  would  perhaps  be  unsafe  to  rely  upon  it  in  an  important  criminal 
investigation.  It  may  be  conceded  that  Marsh’s  process  will  detect  a 
smaller  quantity  of  arsenic  than  the  process  of  Reinsch  ;  but  the  latter 
when  the  quantity  of  liquid  is  small,  and  pure  materials  are  used,  will 
detect  the  one-hundred- and-fiftieth  or  the  two-hundredth  part ’of  a 
grain  of  the  poison.  It  appeared  to  the  author  that  in  a  criminal  case 
it  would  not  be  safe  to  depose  to  the  presence  of  arsenic  from  Marsh’s 
process  alone,  when  the  quantity  of  poison  was  too  small  to  admit 
of  separation  or  corroboration  by  the  process  of  Reinsch.  Conversely 
the  results  of  Reinsch’s  should  be  corroborated  by  those  of  Marsh’s 
process.  It  was  this  over-reliance  on  the  extreme  delicacy  of  Marsh’s 
process  in  researches  where  it  admitted  of  no  corroboration  whatever, 
that  led  Orfila  to  assert  that  arsenic  was  a  natural  constituent  of  the 
human  body  (vide  also  the  report  of  the  Arsenic  Commission,  p.  481), 

Arsenic  in  solids  or  liquids  containing  organic  matter. — In  testing 
solids  generally  for  arsenic,  we  may  employ  the  process  of  Reinsch  as  a 
preliminary  test.  The  solid  is  boiled  in  water  acidulated  with  from 
one-fourth  to  one-sixth  of  its  volume  of  pure  hydrochloric  acid,  until 
it  is  either  dissolved  or  its  structure  broken  up.  A  small  portion  of 
pure  polished  copper  is  then  introduced.  In  a  few  minutes,  if  arsenic  is 
present— even  to  the  extent  of  the  thousandth  part  of  a  grain— there 
will  be  a  metallic  deposit  on  the  copper,  and  this  will  yield  crystals 
when  heated  in  a  tube.  Liquids  suspected  to  contain  arsenic  may  be 
treated  in  a  similar  manner.  Water  is  not  required ;  the  liquid  is 
simply  acidulated  with  one-sixth  part  of  pure  strong  hydrochloric  acid. 
If  the  solution  of  the  organic  solid  or  the  organic  liquid  is  not  deeply 
coloured,  the.  stannous  chloride  test  may  be  employed  in  place  of  the 
process  of  Reinsch.  Less  than  the  sixtieth  part  of  a  grain,  even  under 
considerable  dilution,  may  be  thus  readily  detected.  It  thus  reveals 
traces  of  arsenic  in  ordinary  sulphuric  and  hydrocliloric  acids. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form  of 
heavy  lumps  or  powder.  The  great  specific  gravity  of  this  substance 
allows  of  the  liquid  being  poured  off,  and  the  sediment  collected.  When 
washed  and  dried,  it  will  be  found  to  be  crystallised.  It  should  be 
weighed,  and  then  tested  by  the  processes  elsewhere  described.  Let 
us  assume  that  the  organic  liquid  is  milk  or  beer,  it  will  be  necessary 
to  determine  whether  any  arsenic  is  dissolved  in  it.  Filter  a  portion  ; 
place  it  in  a  dialysing  tube  and  immerse  the  mouth  of  the  tube  in  dis¬ 
tilled  water.  In  a  few  hours  the  arsenic  will  have  traversed  the  mem¬ 
brane,  and  will  be  found  in  a  clear  and  nearly  colourless  solution  in 
the  water.  The  fluid  tests  may  be  then  applied  to  this  liquid  for  the 
detection  of  arsenic.  They  should  never  be  applied  directly  to  coloured 
organic  liquids.  . 

Precipitation  as  sulphide.  When  arsenic  has  been  introduced  into 
an  organic  liquid  in  large  quantity,  it  may  be  precipitated  as  sulphide 
by  a  current  of  washed  sulphuretted  hydrogen.  The  liquid  should  be 
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boiled,  filtered,  and  acidulated  with  pure  hydrochloric  acid  befor 
passing  the  gas  into  it.  When  precipitation  has  ceased,  it  should  b 
again  filtered,  the  precipitate  collected,  washed,  dried,  and  weighec 
By  operating  on  a  measured  portion  of  the  solution,  the  amount  c 
white  arsenic  may  be  determined,  approximately,  by  the  weight  of  th 
yellow  sulphide  obtained — five  parts  by  weight  of  sulphide  being  eque 
to  four  parts  of  white  arsenic,  nearly.  The  properties  of  the  yellow 
precipitate  should  be  verified  according  to  the  methods  mentioned 
above.  In  some  cases  arsenic  may  be  present,  but  in  a  quantity  to 
small  to  be  precipitated  as  sulphide  by  sulphuretted  hydrogen.  I: 
others  the  presence  of  certain  substances  may  interfere  with  or  preven 
precipitation.  The  presence  of  any  free  alkali  in  a  liquid  prevents  th 
formation  of  a  precipitate. 

When  white  arsenic  is  found,  in  powder,  as  a  sediment  in  organi 
liquids,  it  is  obvious  that  it  must  have  been  taken  in  the  solid  state 
and,  although  mixed  with  a  liquid  or  solid,  still  in  an  undissolved  form 
If  found  only  dissolved,  it  may  have  been  taken  either  in  solutio: 
or  in  a  solid  form — the  dissolved  portion  being  part  of  the  solid  take] 
up  by  the  fluids  of  the  stomach,  and  the  remainder  having  been  ex 
pelled  by  vomiting  and  purging.  This  question  was  of  importance  i] 
R.  v.  Sturt  (Lewes  Lent.  Ass.,  1863).  The  deceased,  in  this  case 
died  from  the  effects  of  arsenic  in  powder,  administered,  it  was  be 
lieved,  in  a  mince-pie.  It  was  suggested  that  the  poison  might  hav 
been  swallowed  in  ginger-beer,  but  then  it  could  not  have  been  in  j 
state  of  solution  :  it  must  have  been  mechanically  mixed  with  th 
liquid.  The  judge  who  tried  this  case  was  apparently  not  aware  o 
any  difference  existing  between  the  actual  solution  and  the  mechanica 
suspension  of  a  solid  in  a  liquid. 

Distillation  process . — When  the  poison  is  in  so  small  a  quantity 
that  it  does  not  admit  of  precipitation  by  sulphuretted  hydrogen,  am 
no  solid  particles  of  arsenic  are  found  in  the  stomach,  in  its  contents 
or  in  any  article  of  food,  another  method  may  be  resorted  to  for  de 
tecting  its  presence.  This  method  equally  applies  to  the  detectioi 
of  arsenic  deposited  as  a  result  of  absorption  in  the  soft  organs  of  th< 
body,  as  in  the  liver,  kidney,  or  heart,  and  to  arsenic  in  all  forms 
except  in  pure  insoluble  sulphide  or  orpiment.  Although,  after  lon^ 
interment,  white  arsenic  passes,  more  or  less  rapidly,  into  the  state  o: 
yellow  sulphide  as  a  result  of  chemical  changes  during  putrefaction 
the  conversion  is  generally  only  partial.  The  only  condition  for  sue 
cess  is,  that  the  substance,  whether  food,  blood,  mucus,  the  liver,  oj 
other  organ,  should  be  first  thoroughly  dried,  either  by  exposure  to  a 
current  of  air,  or  in  a  water-oven.  The  dried  solid  should  then  be 
broken  into  small  portions  and  placed  in  a  flask  or  retort  of  sufficienl 
capacity,  with  enough  of  the  strongest  fuming  hydrochloric  acid  tc 
drench  it  completely.  The  freedom  of  this  acid  from  arsenic  should 
be  first  carefully  determined.  The  complete  separation  of  arsenic 
from  organic  substances  depends  greatly  on  their  perfect  desiccation, 
and  on  the  concentration  of  the  acid  employed.  After  some  hours’ 
digestion  the  retort  or  flask  containing  the  mixture — which  should  be 
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of  such  a  size  that  the  materials  should  hot  fill  it  to  more  than  one- 
third  or  one-half  of  its  capacity— should.be  fitted  with  a  long  condensing 
tube,  and  then  gradually  heated  by  a'  sand-bath  until  the  acid  liquid 
begins  to  pass  over  ;  or  the  use  of  a  Liebig’s  condenser  is  preferable. 
A  small  flask  receiver  with  a  loosely-fitting  cork  may  be  employed  to 
collect  the  product.  This  should  contain  a  small  quantity  of  distilled 
water,  so  as  to  fix  and  condense  any  vapours  that  may  pass  over. 
The  receiver,  as  well  as  the  condensing  tube,  should  be  kept  cool  by 
wetting  its  surface  with  cold  water  diffused  on  a  layer  of  bibulous 
paper  placed  over  it.  The  perfect  condensation  of  the  distilled  liquid 
is  ensured  by  this  arrangement.  The  distillation  may  be  carried  to 
dryness,  or  nearly  so,  on  a  sand-bath  ;  and  it  is  advisable,  in  order  to 
ensure  the  separation  of  the  whole  of  the  arsenic  as  chloride,  to  add 
to  the  residue  in  the  retort  another  portion  of  pure  and  concentrated 
hydrochloric  acid,  and  again  distil  to  dryness.  The  author  found 
however,  that  portions  of  dried  liver  and  stomach  gave  up  every 
trace  of  arsenic  by  one  distillation,  when  a  sufficient  quantity  of 
hydrochloric  acid  had  been  used,  and  the  process  ^lowly  conducted  by 
a  regulated  sand-bath  heat.  J 

Prod»ct  may  be  coloured,  turbid,  and  highly  offensive 
if  distilled  from  decomposed  animal  matter.  Exposure  to  the  air  for 
a  few  hours  sometimes  removes  the  offensiveness,  and  there  is  a  pre¬ 
cipitation  of  sulphur,  or  of  some  sulphide,  without  any  absolute  loss 
of  arsenic.  The  distillate  may  be  separated  from  any  deposit  by 
nitration,  and,  if  still  turbid,  it  may  be  again  distilled  at  a  lower 

temperature  to  separate  it  from  any  organic  matter  that  may  have 
come  over. 

If  arsenic  was  present  in  the  solid,  the  distillate  will  be  a  solution 
of  arsenious  acid  in  hydrochloric  acid.  The  quantity  of  dry  organic 
substance  used  in  the  experiment  must  depend  on  the  quantity  of 
arsenic  present,  as  revealed  by  a  prelimimary  trial  with  Reinsch’s 
process.  If  large,  two  or  three  drachms  of  the  dried  substance,  or 
even  less,  will  yield  sufficient  arsenic  for  further  proceedings.  For 
the  absorbed  and  deposited  poison,  half  an  ounce  of  the  dried  organ 
corresponding  to  two  ounces  of  the  soft  organ,  will  frequently  suffice  ; 
but  a  negative  conclusion  of  the  absence  of  arsenic  should  not  be 
drawn  from  a  smaller  quantity  than  two  to  four  ounces  of  the  dried 
substance,  whether  liver,  kidney,  or  heart.  These  tissues,  it  must  be 
remembered,  contain  about  67  per  cent,  of  water,  so  that  the  hydro- 
ffilorie  acid  used  will  require  less  dilution.  If  oily  matter  should  be 
distilled  over,  this  may  be  separated  by  passing  the  distillate  through 
i  paper  filter  wetted  with  water. 

The  author  found  this  process  efficient  for  procuring  a  clear  solu- 
aon  of  terchloride  of  arsenic  from  such  different  substances  as  ordinary 
nod  the  liver  and  other  soft  organs— the  scalp  of  the  head— blood— 
contents  of  the  stomach— arsenical  wall-papers— metallic  copper— 

Hue  vitriol— and  various  mineral  powders.  He  thus  discovered  arsenic 
n  two  .  ounces  of  the  earth  of  cemeteries,  as  well  as  in  the  mud  of 
ivers,  in  spite  of  the  presence  of  much  earthy  matter.  Whenever  the 
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arsenic  admits  of  solution  in  hydrochloric  acid,  however  small  th 
quantity  present,  it  may  be  readily  obtained  as  chloride.  This  dis 
tillation  process  has  the  advantage  of  not  interfering  with  the  searc] 
for  mercury,  lead,  copper,  and  other  poisonous  metals  which  do  no 
form  volatile  chlorides.  Arsenic  is  thus  separated  from  them,  am 
these  metals  may  be  found  in  the  residue  contained  in  the  flask  o 
retort.  Even  antimony,  which  forms  a  volatile  chloride,  is  not  s 
readily  distilled  over  as  arsenic.  (On  the  diffusion  of  arsenic  and  th 
detention  of  this  poison  in  the  bones,  see  a  paper  by  Sonnenscheir 
Horn’s  Vierteljahrsschrift,  1870,  p.  169.  Tidy  believed  that  arseni 
was  retained  in  bones  for  many  years.) 

The  distilled  liquid  may  be  at  once  submitted  to  a  further  analysis 
For  this  purpose  one-third  of  it  should  be  diluted  with  three  or  fou 
parts  of  water  and  boiled  in  a  clean  flask.  When  boiling,  a  piece  c 
bright  copper-foil  (free  from  arsenic),  about  the  sixteenth  of  an  inc 
square,  should  be  introduced  at  the  end  of  a  plantinum  wire.  1 
there  is  arsenic  in  the  liquid,  even  up  to  the  four-thousandth  of  a  grair 
its  presence  will  be  indicated  by  a  change  of  colour,  and  by  the  deposi 
of  a  dark  metallic  film  on  the  copper.  If  the  liquid  should  be  to 
much  diluted  for  this  purpose,  it  may  be  concentrated  on  the  polishe 
copper,  and  the  deposit  will  after  a  time  be  apparent.  If  the  quantit 
of  arsenic  present  is  believed  to  be  very  small,  the  copper  introduce 
should  be  proportionately  small.  Add  to  a  solution  of  stannou 
chloride  its  bulk  of  fuming  hydrochloric  acid.  Warm  this  mixture 
and  then  add  to  it  a  few  drops  of  the  distillate.  The  presence  c 
arsenic  is  indicated  by  a  dark-brown  precipitate  of  reduced  arsenie 
The  remaining  two-thirds  of  the  distilled  liquid,  sufficiently  dilutee 
should  now  be  introduced  into  a  Marsh’s  apparatus,  or  into  an  evoli 
tion  flask  provided  with  a  funnel-tube,  the  capacity  of  which  must  b 
regulated  by  the  quantity  of  acid  liquid  to  be  examined.  The  apparc 
tus  being  made,  the  zinc  and  hydrochloric  acid  are  first  tested  as  t 
their  freedom  from  arsenic,  as  follows.  , 

[Portions  of  pure  zinc  are  placed  in  the  flask,  the  parts  of  the  aj 
paratus  are  then  connected,  and  pure  hydrochloric  acid,  diluted  wit 
three  or  four  parts  of  water,  is  poured  into  the  flask  by  the  funne 
which  operates  as  a  safety  valve.  Bubbles  of  air  and  gas  speedil 
appear  in  the  liquid,  if  the  corks  fit  well,  and  the  whole  of  the  arrange 
ments  are  air-tight.  Pure  zinc  is  sometimes  but  imperfectly  acted  o 
by  the  acid.  In  this  case  some  clean  platinum  wire,  or  foil,  may  b 
wound  round  the  bars  of  the  zinc,  and  the  evolution  of  hydrogen  wi 
be  thus  accelerated.  It  is,  however,  better  that  the  hydrogen  shoul 
come  off  rather  slowly.  If  the  materials  are  pure,  a  solution  c 
nitrate  of  silver  should  undergo  no  change  of  colour  as  the  hydroge 
and  air  bubble  through  it.  The  glass  should  be  placed  on  a  sheet  c 
white  paper,  whereby  the  slightest  tinge  of  colour  is  made  perceptible 
When  all  the  air  is  expelled  from  the  tube,  flame  may  be  applied  t 
it  at  about  one  inch  in  front  of  a  contraction  of  the  glass,  and  th 
glass  heated  to  redness.  No  metallic  deposit  should  take  place  i 
the  materials  are  pure,  the  transparency  of  the  glass  tube  remainin 
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unchanged.  From  a  quarter  to  half  an  hour  will  be  sufficient  for 
this  experiment.] 

A  portion  or  the  whole  of  the  distillate  is  now  added  to  the  acid 
liquid  in  the  flask  by  means  of  the  funnel-tube,  taking  care  that  it  is 
never  more  than  one-third  full.  The  first  indication  of  the  presence  of 
arsenic  is  manifested  by  the  silver  solution  becoming  gradually  brown, 
and  finally  black,  a  dense  precipitate  of  metallic  silver  resulting  from  the 
chemical  changes.  If  it  should  become  very  suddenly  black  and  flaky, 
the  presence  of  sulphur  may  be  suspected.  This  will  be  further  indi¬ 
cated  by  a  change  of  colour  in  the  lead  paper.  Pure  arseniuretted 
hydrogen  does  not  alter  the  colour  of  this  paper.  When  the  silver 
solution  is  nearly  blackened,  the  flame  may  be  applied,  and  kept  steadily 
at  one  point.  At  a  red  heat,  visible  in  daylight  (1200°  E.),  arseniuretted 
hydrogen  is  decomposed,  and  metallic  arsenic  is  deposited  ;  but  being 
a  volatile  metal,  it  is  carried  onward  by  the  hot  current  of  gas,  and  forms 
at  first  a  brown  and  then  a  black  metallic  mirror  in  the  contracted  part 
of  the  tube  which  is  cool.  When  a  sufficiently  thick  deposit  is  obtained, 
the  flame  may  be  applied  to  the  tube  about  an  inch  in  front  of  the  first 
contraction.  Thus  as  many  deposits  of  metallic  arsenic  may  be 
procured  as  there  are  contractions  in  the  glass  tube. 

The  silver  solution  is  allowed  to  become  saturated  with  the  gas. 
Any  escape  of  the  gas  from  the  glass,  or  by  leakage  from  any  of  the 
junctions  of  the  apparatus,  is  at  once  indicated  by  holding  near  to  the 
spot  filtering  paper  moistened  with  a  solution  of  nitrate  of  silver. 
This  is  instantly  blackened.  The  glass  with  the  silver  solution  is  then 
removed,  the  end  of  the  tube  well  washed,  or  another  tube  substituted, 
and  this  is  allowed  to  dip  into  about  one  drachm  of  the  strongest 
fuming  nitric  acid,  in  a  test-glass  or  into  a  small  porcelain  capsule. 
After  a  time  the  acid  loses  its  colour,  and  the  arsenic  is  converted  into 
arsenic  acid,  which  may  be  obtained  by  evaporation. 

The  further  testing  of  the  products  is  a  very  simple  process.  1. 
The  silver  solution  contains  arsenic  in  the  state  of  arsenious  acid, 
with  some  nitric  acid  and  the  excess  of  nitrate  of  silver.  By  one  or 
two  filtrations  it  is  obtained  colourless  and  clear.  A  weak  solution  of 
ammonia  is  then  added  to  it,  and  yellow  arsenite  of  silver  is  at  once 
precipitated.  2.  The  nitric  acid  liquid  is  evaporated  to  dryness  in  a 
small  porcelain  capsule.  One  or  two  drops  of  water  are  added  to  the 
residue,  with  a  drop  of  weak  ammonia  if  it  should  be  very  acid.  A 
strong  solution  of  nitrate  of  silver  is  then  added  to  it ;  arsenate  of 
silver,  of  brick-red  colour,  is  immediately  produced.  3.  The  portions 
of  tube  with  the  metallic  deposits  in  them  may  be  separated  by  a 
file,  and  then  hermetically  sealed,  or,  if  necessary,  one  or  more  of  them 
may  be  tested  by  the  methods  described  in  the  previous  pages. 

With  these  results  the  evidence  of  the  presence  of  arsenic  may  be 
considered  as  conclusive.  The  poison  is  obtained  by  this  process,  not 
only  in  the  metallic  state,  but  in  the  distinct  forms  of  its  two  well- 
known  oxides — arsenious  and  arsenic  acid.  Reinsch’s  process  is  here 
employed  merely  as  an  adjunct  to  Marsh’s  process,  in  an  improved 
form,  in  which  the  burning  of  the  gas  is  unnecessary.  The  arsenic  by 


518 


POISONING  BY  ARSENIC 


distillation  is  first  converted  into  chloride,  the  chloride  into  hydride, 
and  the  hydride  into  the  respective  oxides.  In  the  different  stages  of 
this  operation  all  other  metals,  excepting  antimony,  are  entirely 
excluded,  and  this,  under  the  circumstances,  may  be  easily  distin¬ 
guished  from  arsenic  (see  “  Antimony  ”).  The  zinc  which  has  been 
used  for  one  experiment  is  not  fitted  for  use  in  a  second. 

The  method  of  Fresenius  and  Babo  is  preferable  to  all  others  for  the 
destruction  of  organic  matters  and  the  obtaining  of  arsenic  from  organic 
mixtures,  the  solid  organs,  etc.  The  substance  to  be  examined— if  a 
solid,  finely  shred— is  placed  in  a  porcelain  dish  and  treated  with  a 
quantity  of  hydrochloric  acid  of  the  sp.  gr.  1T2  equal  to,  or  rather 
exceeding,  the  weight  of  the  dry  substances  present,  and  sufficient 
water  to  give  the  entire  mass  the  consistence  of  a  thin  paste.  The 
quantity  of  hydrochloric  acid  added  should  never  exceed  one-third 
of  the  entire  liquid  present.  Heat  the  dish  on  a  water-bath,  adding 
from  time  to  time — say,  every  five  minutes — two  grains  of  chlorate 
of  potassium  for  each  fluid  ounce  of  liquid  in  the  dish,  with  stirring, 
until  the  contents  of  the  dish  are  fight  yellow  in  colour,  homogeneous, 
and  fluid.  A  further  addition  of  hydrochloric  acid  may  be  requisite, 
when  much  chlorate  is  added,  for  the  destruction  of  the  organic  matters. 
The  operation  is  completed  when  the  liquid  after  a  fresh  addition 
of  either  chlorate  or  acid  does  not  deepen  in  colour  when  heated  anew 
on  the  water-bath  for  a  quarter  of  an  hour.  When  this  point  is  attained, 
add  again  a  little  chlorate  and  then  cool  the  dish.  When  quite  cold* 
strain  the  contents  through  linen,  filter,  wash,  and  heat  the  filtrate 
on  the  water-bath,  with  renewal  of  the  evaporated  water,  until  all 
odour  of  chlorine,  or  nearly  so,  has  disappeared.  The  liquid  thus 
obtained,  measuring  about  thrice  the  bulk  of  the  hydrochloric  acid 
employed,  is  transferred  to  a  flask  and  heated  to  from  150°  to  160°  F., 
and  a  slow  stream  of  washed  sulphuretted  hydrogen  gas  is  passed 
through  it  for  twelve  hours.  The  flask  is  then  cooled,  with  continual 
transmission  of  the  gas.  The  stream  of  gas  is  now  suspended ;  and 
the  flask  is  set  aside,  lightly  covered,  in  a  warm  place  (85°  to  90°  F.) 
until  the  odour  of  sulphuretted  hydrogen  has  nearly  disappeared. 
Any  precipitate  which  forms  is  collected  on  a  filter,  and  washed  with 
water  containing  sulphuretted  hydrogen  till  the  washings  are  quite 
free  from  chlorides.  The  precipitate  contains  the  arsenic  and  also 
any  antimony,  mercury,  lead,  or  copper  which  may  be  present,  and 
free  sulphur.  Dry  the  precipitate  on  the  filter  in  a  dish  on  the 
water-bath,  and  then  add  pure  fuming  nitric  acid  (free  from  chlorine), 
drop  by  drop,  until  the  mass  is  completely  moistened ;  re-dry,  and 
moisten  the  dry  residue  with  pure  warm  concentrated  sulphuric 
acid.  Heat  for  two  or  three  hours,  first  on  the  water-bath,  and 
then  in  the  air-bath  at  340°  F.  until  the  charred  mass  is  friable. 
The  mass  may,  indeed,  be  heated  till  the  fumes  of  sulphuric  acid 
begin  to  be  evolved.  Warm  the  residue  with  a  mixture  of  eight 
parts  of  water  and  one  part  of  hydrochloric  acid,  filter,  and  repre¬ 
cipitate  as  before  with  a  stream  of  sulphuretted  hydrogen  gas. 
The  precipitate  which  falls  will  contain  all  the  arsenic  in  the  form  of 
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sulphide.  This  precipitate  collected,  washed,  and  dried  with  the 
precautions  already  pointed  out,  when  mixed  with  a  dry  mixture  of 
potassium  cyanide  and  sodium  carbonate,  and  heated  in  a  tube  through 
which  a  stream  of  carbonic  acid  gas  is  passed,  will  yield  a  brown 
glistening  sublimate  of  metallic  arsenic,  which  may  be  weighed,  and 
to  which  all  the  tests  for  arsenic  may  be  applied. 

On  the  test  for  arsenic  the  Lancet  thus  comments  on  the  report  of 

the  Manchester  Commission  : — 

“  The  Commission  has  received  a  great  deal  of  chemical  evidence, 
especially  from  two  strong  committees,  one  a  joint  committee  of  the 
Societies  of  Public  Analysts  and  Chemical  Industry,  with  Mr.  Otto 
Hehner  as  chairman,  and  the  other,  with  Or.  Thorpe  as  chairman, 
appointed  by  the  Board  of  Inland  Revenue  to  advise  as  to  arsenic 
in  beer  ingredients.  The  report  deals  with  the  essential  principles  of 
applying  what  is  now  termed  the  4  Marsh-Berzelius  test  ’  to  various 
substances.  In  this  test,  as  is  well  known,  the  arsenic  from  the  arseni- 
uretted  hydrogen  is  deposited,  not  on  a  porcelain  tile,  as  in  the  Marsh 
test,  but  in  a  capillary  tube.  Within  a  certain  range  ‘  mirrors  ’  of 
arsenic  deposited  in  these  tubes  show  definite  differences  in  intensity 
according  to  the  quantity  of  arsenic  present,  and  an  estimation  is 
made  by  comparing  the  intensity  of  the  mirror  obtained  fiom  a  given 
weight  of  substance  with  a  set  of  standard  mirrors.  Attention  to 
various  points  of  detail  is  essential  to  accuracy.  In  nearly  all  cases  it  is 
necessary  in  the  first  instance  to  destroy  completely  any  organic  matter 
present.  The  presence  of  iron  salts  in  the  Marsh  apparatus  may  seri¬ 
ously  vitiate  the  result.  It  is  not  only  necessary  to  have  zinc  which  is 
free  from  arsenic,  but  also  zinc  which  is  ‘  sensitive  ’  and  does  not  retain 
the  arsenic  in  the  solution  tested.  The  Commission  finds  that  chemists 
are  now  agreed  as  to  these  and  other  sources  of  error  which  it  is  necessary 
to  avoid,  and  that  if  due  regard  is  had  to  these  points  diffeiences  as 
small  as  0*2  part  of  arsenic  per  million  in  the  substance  taken  or  0*0014 
grain  of  arsenic  per  pound  can  be*  readily  distinguished.  .  .  .  The 
presence  of  arsenic  will  be  detected  when  in  amounts  well  below  urooth 
of  a  grain  per  pound  or  ^Voth  of  a  grain  per  gallon.  The  Depart¬ 
mental  Committee  has  found  that  in  the  case  of  beer  ingredients  many 
of  the  difficulties  attending  the  Marsh-Berzelius  test  are  obviated  by 
an  electrolytic  method  of  evolving  arseniuretted  hydrogen,  which 
can  be  applied  wherever  a  current  of  sufficient  intensity  is  available. 

The  following  references  are  useful : 

“  Royal  Commission  on  Arsenical  Poisoning.” 

Heffter,  “  Ueber  die  Ablagerung  des  Arsens  in  den  Haaren.”  Vrtl'jschr.  /.  ger. 

Med.,  1915,  XLIX.,  194-205.  _  _ 

Underhill,  “  The  distribution  of  Arsenic  in  a  Human  Body.  J.  of  Biol.  Ctiem., 

1914,  XIX.,  513. 

Cases. — The  following  is  quoted  from  B.M.J..  Epit.,  p.  21,  for 
August  8th,  1903  : — 

Methyl  disodic  arsenate  was  first  introduced  into  therapeutics  by  A.  Gautier 
in  1902,  and  is  largely  prescribed  by  French  physicians  under  the  name  of 
arrhenal.  It  consists  of  white  crystals  having  the  formula  CH3As03lsa2H6U2. 
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It  is  freely  soluble  in  water,  sparingly  soluble  in  alcohol,  and  insoluble  in  ether. 
Gautier  recommends  arrhenal  in  the  place  of  the  caccodylates,  which  are  apt  to 
disturb  the  gastric  and  intestinal  canals.  The  usual  dose  for  intestinal  or  sub¬ 
cutaneous  administration  varies  between  0-025  gr.  and  0-1  gr.  per  diem.  A. 
Le  Roy  des  Barres  (Arch.  Gen.  de.  Med.,  June  30th,  1903)  places  on  record  a  case 
of  acute  poisoning  by  arrhenal.  A  patient,  aged  forty,  was  ordered  a  course  of 
arsenic  in  the  form  of  arrhenal  in  doses  of  0-05  gr.  per  diem  for  a  fortnight  in 
each  month,  the  cure  lasting  three  months.  At  the  same  time  Hunyadi  Janos 
water  was  prescribed  as  an  aperient.  By  a  mistake  on  the  part  of  the  patient’s 
attendant  he  was  given  the  entire  bottle  of  arrhenal,  containing  1  gram.  Five 
minutes  later  vomiting  without  pain  commenced,  followed  in  a  few  minutes 
by  diarrhoea.  Within  twenty-four  hours  the  patient  vomited  twelve  times  and 
passed  twenty  liquid  stools.  During  the  second  day  no  vomiting  occurred,  but 
five  or  six  diarrhoeic  stools  were  passed.  No  trouble  was  experienced  after  the 
fourth  day,  and  the  patient  was  observed  for  over  a  month  to  remain  free  from 
all  secondary  symptoms  of  poisoning.  This  case  appears  worthy  of  record  for 
several  reasons  :  first,  cases  of  poisoning  by  this  drug  are  extremely  rare  ; 
secondly,  they  present  marked  differences  from  the  ordinary  cases  of  acute  poison¬ 
ing  by  other  perparations  of  arsenic.  In  doses  of  1  gram,  vomiting  (without 
hiccough)  and  diarrhoea  only  are  present.  There  is  an  absence  of  burning  acid 
sensation  in  the  hypogastrium,  of  acute  abdominal  spasm,  and  of  headache. 
The  patient  is  free  from  loss  of  heat  in  the  extremities,  from  muscular  cramp, 
from  collapse,  and  from  cardiac  syncope.  Convalescence  is  uninterrupted, 
and  the  symptoms  of  reaction,  such  as  fever,  tympanites,  jaundice,  cutaneous 
eruptions,  etc.,  which  often  herald  a  fatal  termination  in  cases  of  acute  arsenical 
poisoning,  are  completely  absent.  The  author  suggests  that  the  benign  course 
of  the  case  recorded  may  be  due  to  the  exceedingly  poisonous  dose  of  the  drug 
absorbed,  producing  vomiting  and  diarrhoea  immediately  ;  but  he  points  out 
how  different  are  the  symptoms  in  non-fatal  cases  of  acute  poisoning  by  other 
arsenical  preparations. 

For  fatal  cases  of  arsenical  poisoning  by  vaginal  introduction,  vide  B.  M.  J. 
Epit.,  1,  1879,  No.  56  ;  also  2,  1899,  No.  9.  Accidental  case  of  arsenic  in  vinegar 
(vide  B.  M.  J.,  1,  1898,  p.  735),  it  was  given  to  some  forty  or  fifty  soldiers,  with 
acute  symptoms.  In  the  Lancet,  1,  1901,  p.  1199,  will  be  found  an  account  of 
arsenical  poisoning  arising  from  stockings  dyed  with  arsenical  pigments,  and 
a  reference  to  cases  occurring  in  1 897.  Vide  also  Dr.  Bulloch’s  article  above,  p.  493. 

In  May,  1904,  at  Kendal,  Elizabeth  Nicholson  and  Thomas  Metcalf  were 
charged  with  poisoning  James  Gilpin  by  arsenical  poisoning  between  March  17th 
and  20th,  1904.  So  far  as  motive  and  opportunity  (given  in  gruel  to  an  old 
bedridden  man)  and  symptoms  the  case  had  no  features  of  interest.  The  poison 
was  openly  purchased,  and  for  the  defence  it  was  alleged  that  it  had  been  taken 
by  accident.  At  the  final  trial  the  prisoners  were  eventually  acquitted.  In  Sir 
Thos.  Stevenson’s  evidence  there  was  one  point  of  some  importance,  viz.,  the 
fact  that  the  arsenic  was  coloured  with  ultramarine.  His  evidence  was  as  fol¬ 
lows  :  that  on  April  7th  he  received  three  jars  from  the  Chief  Constable  of 
Kendal.  They  were  securely  fastened  and  sealed  with  Dr.  Hellon’s  seal.  Two 
were  marked  “  B  ”  and  “  C,”  and  the  other  one  he  marked  “A.”  The  box 
(produced)  containing  a  portion  of  a  rat-hole  wTas  also  handed  to  him.  Subse¬ 
quently  he  received  a  packet  of  arsenic  by  registered  post.  He  had  carefully 
examined  and  analysed  the  articles.  “A”  jar  contained  the  stomach  of  an 
adult  person  and  weighed  8  oz.  The  mucous  membrane  showed  signs  of  in¬ 
flammation,  and  there  were  some  small  haemorrhages  below  the  mucous  mem¬ 
brane.  There  was  no  arsenic  visible  to  the  naked  eye  in  the  stomach.  The  “  B  ” 
jar  contained  portions  of  the  small  bowel  of  an  adult,  which  showed  signs 
of  acute  inflammation.  There  were  no  particles  of  arsenic  or  pigment  visible 
to  the  naked  eye.  The  “  C  ”  jar  contained  three  portions  of  bowel  of  an  adult. 
The  mucous  membrane  was  inflamed.  There  was  no  arsenic  or  pigment  visible 
to  the  naked  eye  in  these  contents.  The  appearances  of  the  stomach  and  bowels 
were  those  of  a  person  who  had  died  from  gastro- enteritis — inflammation  of  the 
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stomach  and  intestines.  They  were  in  a  good  condition  considering  the  person 
had  been  dead  a  fortnight,  which  was  suggestive  of  death  from  metallic  irritant 
poisoning,  not  necessarily  arsenic,  which  would  act  as  a  preservative.  He 
determined  the  quantity  of  arsenic  present  at  0*689  of  a  grain.  Dr.  Hellon’s 
quantities  added  to  these  made  a  total  of  0-712  of  a  grain  in  the  three  jars.  If 
the  arsenic  were  taken  through  the  mouth  it  must  have  been  taken  a  considerable 
time  before  death — he  should  say  many  hours.  It  might  have  been  given  a 
couple  of  days  before  death.  The  effect  of  vomiting  would  be  to  remove 
arsenic  from  the  stomach  and  the  upper  part  of  the  small  intestines.  The  packet 
produced  contained  over  half  an  ounce  of  white  arsenic,  83  per  cent.,  coloured 
blue,  with  blue  pigment  of  ultramarine.  The  presence  of  that  particular  pig¬ 
ment  (the  colouring)  was  very  important.  If  it  had  been  indigo  or  soot  it  would 
not  have  been  affected  so  far  as  the  colour  went  by  the  acid  of  the  stomach. 
In  the  case  of  the  arsenic  coloured  by  ultramarine  the  acid  of  the  stomach  des¬ 
troyed  the  colour.  An  ordinary  fatal  dose  for  a  healthy  adult  would  be  2  grains 
of  white  arsenic,  or  2\  grains  of  blue  arsenic.  He  was  of  opinion  that  half  that 
dose,  or  a  little  more,  would  kill  an  old  and  feeble  man.  The  box  containing  the 
rat-hole  contained  rough  plaster  and  partly  burnt  coal,  weighing  9  oz.  The 
whole  of  the  arsenic  in  the  contents  of  the  box  would  not  amount  to  1 -60th  part 
of  a  grain  ;  he  could  find  no  trace  of  arsenic  on  the  surface  of  the  plaster.  There 
was  usually  a  trace  of  arsenic  in  plaster  and  coal,  and  what  trace  he  did  find  was 
of  a  very  insignificant  quantity.  On  April  16th,  by  the  licence  of  the  Home 
Secretary,  he  attended  Kentmere  cemetery  for  the  purpose  of  exhuming  the 
body  of  J ames  Gilpin.  Most  of  the  body  was  unusually  well  preserved  considering 
that  it  had  been  buried  for  twenty-four  days.  He  examined  all  the  chief  organs, 
and  did  not  find  any  appearance  to  account  for  the  natural  death  of  the  deceased. 
The  heart,  lungs,  and  kidneys  were  quite  competent  to  perform  their  functions. 
There  was  only  the  usual  appearances  of  degeneration  met  with  in  persons  of 
middle  and  old  age.  He  removed  the  following  viscera  for  purpose  of  analysis  : 
the  whole  liver  (weight  37  oz.),  kidneys  (9^  oz.),  spleen  (3|  oz.),  the  heart  and  its 
appendages  (19|  oz.),  4  oz.  of  fluid  from  the  chest  cavity,  and  muscle  from  the 
thigh  (15|  oz.),  also  42  grains  of  hair  from  the  head.  He  reserved  the  heart, 
spleen,  and  hair.  In  all  the  other  organs  he  found  absorbed  arsenic  to  the  extent 
of  0-195  of  a  grain.  This  was  not  a  very  large  quantity,  but  quite  sufficient 
to  show  that  deceased  had  received  a  fatal  dose.  Taking  the  quantities  given 
as  the  basis  for  the  whole  body,  the  quantity  absorbed  would  be  from  2  to 
3  grains  at  the  least,  this  being  in  addition  to  that  in  the  stomach  and  intestines. 
From  the  quantities  he  had  found,  coupled  with  the  symptoms  during  life  and 
post-mortem  after  death,  he  had  no  doubt  Gilpin  died  from  acute  poisoning  by 
arsenic.  From  the  evidence  it  would  appear  that  it  was  an  anonymous  letter 
which  led  to  police  inquiries,  the  medical  man  who  attended  deceased  having 
given  a  certificate  of  death  without  suspicion,  the  victim  being  described  as  an 
octogenarian. 

Poisoning  by  Antimony. 

Source  and  Method  of  Occurrence. — Antimony  shares  with  arsenic 
the  unenviable  role  of  being  the  choice  of  the  wilful  poisoner,  most 
of  the  causes  celebres  of  modern  times  having  to  do  with  one  or  the 
other,  or  both.  (Binz,  “Pharmacology,”  E.  Tr.,  vol.  2,  p.  318.) 

Antimony  in  the  form  of  tartar  emetic  is  used  medicinally  in  the 
shape  of  vinum  antimoniale,  strength  two  grains  to  the  ounce  (official 
dose,  ten  to  thirty  minims  or  two  to  four  drachms  as  an  emetic),  and 
this  is  the  form  in  which,  the  metal  is  usually  employed  for  criminal 
purposes.  The  chloride  or  butter  of  antimony,  is  also  used  as  bronz¬ 
ing  liquid  ”  for  trade  purposes,  and  occasionally  cases  of  accidental 
poisoning  occur  from  it.  In  1891  one  death  from  a  salt  of  antimony 
was  recorded  in  England,  and  one  suicide  in  1901  from  the  chloride. 
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Dr.  Taylor  collected  thirty-seven  cases,  of  which  fifteen  were  fatal 
(Guy’s  Hosp.  Rep.,  1857). 

Tartar  emetic  as  a  solid ,  in  the  state  of  powder,  is  white  and  crystal¬ 
line.  It  has  been  occasionally  sold  by  mistake  for  tartaric  acid,  with 
soda  powders,  and  sometimes  for  cream  of  tartar.  Its  official  dose  is 
one-twenty-fourth  to  one-eighth  grain  as  a  diaphoretic,  one  to  two 
grains  as  emetic. 

Toxicity  and  Fatal  Dose. — The  smallest  fatal  dose  of  tartar  emetic 
was  in  a  child  three-quarters  of  a  grain,  andjn  an  adult  two  grains  ; 

but  in  this  instance  there  were  circumstances  which  favoured  the  fatal 
operation  of  the  poison  (Guy’s  Hosp.  Rep.,  1857).  Although  these  very 
small  doses  with  fatal  results  are  on  record,  there  are  marked  differences 
as  regards  severity  of  symptoms  and  fatality  with  much  larger  quan¬ 
tities.  These  differences  probably  depend  in  some  degree  on  whether 
active  vomiting  and  purging  have  been  excited  or  not,  for  these  symp¬ 
toms  have  not  been  present  in  all  cases.  Doses  of  from  twenty  grains 
to  one  ounce  have  been  taken  without  destroying  life,  although  alarm¬ 
ing  symptoms  of  irritation  have  followed.  In  one  case,  a  man,  set. 
50,  took  forty  grains  of  tartar  emetic,  and  died  in  about  four  days. 
This  was  the  only  one  out  of  five  cases  of  poisoning  by  this  substance 
quoted  by  Orfila  which  proved  fatal  (Orfila,  vol.  1,  p.  480).  Beck 
mentions  a  case  in  which  fifteen  grains  of  tartar  emetic  in  solution 
killed  a  child  in  a  few  weeks  ;  vomiting  and  purging  were  among  the 
symptoms,  and  these  were  followed  by  convulsions  and  death.  Mr. 
Bravo  also  vomited  freely,  yet  he  died  see  p.  524  post).  This  case 
proves  that  a  patient  is  not  always  saved  by  vomiting  and  purging  ; 
but  it  must  be  remembered  that  in  his  case  opium  very  probably 
shared  in  causing  death.  A  dose  of  four  grains,  however,  has  been 
known  to  produce  alarming  symptoms. 

A  man,  set.  28,  swallowed  two  drachms  of  tartar  emetic  by  mistake 
for  Epsom  salts,  and  recovered  from  its  effects. 

A  boy,  set.  12,  swallowed  by  mistake  for  ginger-beer  four  or  five 
drachms  of  a  solution  of  butter  of  antimony.  In  half  an  hour  he  was 
seized  with  vomiting,  which  continued  at  intervals  for  two  hours. 
Remedial  means  were  adopted,  and  he  recovered  in  about  eight  days. 
Another  case  of  recovery  from  a  dose  of  one  ounce  is  reported  (Lancet, 
Feb.  26th,  1848,  p.  230). 

These  doses  may  remain  as  recorded,  but  the  principles  on  p.  315 
et  seq.  must  always  be  borne  in  mind. 

Duration. — In  acute  cases  death  may  occur  within  twenty-four 
hours  ;  but  it  is  more  common  at  a  later  period.  An  adult  was  killed 
in  ten  hours  by  a  dose  of  one  drachm  in  spite  of  early  and  violent 
vomiting  (Med.  Gaz.,  vol.  45,  p.  801).  In  two  cases  ten  grains  killed 
each  child  in  a  few  hours. 

In  1881  a  young  man  was  killed  in  six  hours  by  a  dose  of  fifteen 
grains  of  tartar  emetic.  The  characteristic  eruption  of  tartar  emetic 
was  found  on  the  mucous  membrane  of  the  stomach  (Friedreich’s 
Blatter  f.  Gerichtl.  Med.,  1882,  p.  8). 

A  veterinary  surgeon  swallowed;  by  mistake  for  carbonate  of 
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sodium,  about  200  grains  of  tartar  emetic  in  powder.  He  noticed  a 
peculiar  taste.  Vomiting  came  on  in  fifteen  minutes,  but  only  after 
tickling  his  throat.  This  continued  violently.  In  two  hours  there  was 
severe  purging,  with  symptoms  of  collapse.  The  vomited  matters 
were  green,  and  the  evacuations  like  boiled  sago.  There  was  no 
appearance  of  blood  in  either.  In  three  hours  severe  cramps  came  on, 
affecting  all  the  muscles  ;  he  was  unable  to  move  or  speak.  Brandy 
and  other  remedies  were  employed,  and  in  six  hours,  after  a  warm 
perspiration,  be  began  to'  recover.  There  was  suppression  of  urine  ; 
only  a  small  quantity  was  passed,  and  this  was  of  a  coffee  colour. 
For  two  or  three  days  he  suffered  from  stiffness  in  the  limbs  and  in 
the  muscles  of  the  abdomen.  In  one  case,  fifty-five  grains  caused  the 
death  of  an  adult  in  sixteen  hours. 

Two  children,  a  boy  aged  five  years  and  a  girl  aged  three  years,  each  swallowed 
a  powder  containing  ten  grains  of  tartar  emetic.  In  twenty  minutes  after  taking 
the  powders,  they  were  seized  with  violent  vomiting  and  purging,  and  great 
prostration  of  strength,  followed  by  convulsions  and  tetanic  spasms  ;  there  was 
also  great  thirst.  The  boy  died  in  eight  hours,  and  the  girl  in  twelve  or  thirteen 
hours,  after  swallowing  the  dose. 

A  girl,  set.  16,  swallowed  a  dose  of  tartar  emetic  amounting  to  from  forty 
to  sixty  grains.  There  was  severe  vomiting  in  a  quarter  of  an  hour,  and  this 
was  soon  followed  by  purging  ;  these  symptoms  continued  for  about  three 
hours.  She  also  complained  of  pain,  and  a  burning  sensation,  along  the  gullet. 
The  vomited  matters  were  of  a  dark  colour.  On  the  following  morning  she  had 
recovered  from  the  severity  of  the  symptoms  ;  but  in  the  afternoon  there  was  a 
relapse.  She  continually  threw  her  head  back  and  screamed ;  the  skin  was  warm 
and  moist ;  the  pupils  were  dilated,  and  the  knees  drawn  up.  She  died  in  about 
thirty-six  hours  after  taking  the  poison,  and  during  the  six  or  eight  hours  pre¬ 
vious  to  her  death  she  was  delirious. 

In  another  case,  an  army  surgeon  swallowed,  for  the  purpose  of  suicide, 
from  two  to  three  fluid  ounces  of  chloride  of  antimony.  About  an  hour  after¬ 
wards  there  was  entire  prostration  of  strength,  with  coldness  of  skin,  and  in¬ 
cessant  attempts  to  vomit.  The  most  excruciating  griping  pains  were  felt  in 
the  abdomen  ;  and  there  was  a  frequent  desire  to  evacuate  the  bowels,  but 
nothing  was  passed.  In  the  course  of  a  few  hours  reaction  took  place,  the 
pain  subsided,  and  the  pulse  rose  to  120.  There  was  now  a  strong  disposition 
to  sleep,  so  that  he  appeared  as  if  labouring  under  the  effects  of  a  narcotic  poison. 
In  this  state  he  continued  until  he  died,  ten  hours  and  a  half  after  he  had 
swallowed  the  poison. 

Symptoms. — When  tartar  emetic  is  taken  in  a  poisonous  dose, 
a  strong  metallic  taste  is  perceived  in  the  mouth  during  the  act  of 
swallowing.  In  from  a  few  minutes  to  an  hour  there  is  great  heat  and 
constriction  of  the  throat,  with  difficulty  of  swallowing,  violent  burning 
pain  in  the  region  of  the  stomach,  followed  by  incessant  vomiting  and, 
later,  profuse  purging,  faintness,  and  extreme  depression.  The 
symptoms  are  indeed  those  of  acute  gastro-intestinal  inflammation. 
The  pulse  is  small,  rapid,  and  sometimes  imperceptible  ;  the  skin  cold, 
and  covered  with  a  clammy  perspiration  ;  and  the  respiration  is  pain¬ 
ful.  Should  the  case  prove  fatal,  death  may  be  preceded  by  giddiness, 
insensibility,  great  prostration  of  strength,  and  sometimes  violent 
spasms  of  the  muscles  of  the  extremities,  which  may  assume  either  a 
clonic  or  a  tetanic  character.  Such  are  the  symptoms  in  an  acute  case 
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of  poisoning  by  this  substance.  Cases  of  poisoning  by  tartar  emetic  at 
first  greatly  resemble  those  of  poisoning  by  arsenic  ;  but  in  fatal  cases 
the  remissions  often  seen  in  arsenical  poisoning  are  absent,  and  re¬ 
covery  is  common  even  when  there  is  great  collapse.  Occasionally 
a  pustular  eruption  like  that  produced  by  the  external  application 
of  tartar  emetic  appears  on  the  skin. 

Proctor  met  with  the  cases  of  four  children  to  whom,  in  1860,  by 
mistake,  a  mixture  of  sulphur  and  tartar  emetic  had  been  given. 
An  ounce  of  sublimed  sulphur  and  one  drachm  of  tartar  emetic  had 
been  divided  among  the  four.  The  symptoms  presented  the  same 
characters  in  each  :  early  vomiting,  which  became  violent  and  inces¬ 
sant,  pain  in  the  bowels,  purging,  great  thirst,  cold  clammy  perspira¬ 
tion,  feeble  pulse,  cramps  of  the  limbs  and  twitchings  of  the  muscles, 
with  great  depression.  There  was  no  sense  of  heat  or  constriction  in 
the  throat,  and  no  difficulty  of  swallowing.  Under  treatment  they  all 
recovered. 

A  man,  set.  28,  swallowed  two  drachms  of  tartar  emetic,  and  in  an 
hour  after  the  poison  had  been  taken  he  was  found  in  the  following 
state  : — His  pulse  was  imperceptible,  the  tongue  was  dry  and  red, 
the  countenance  cold,  livid,  bathed  with  clammy  perspiration,  and 
indicative  of  great  suffering  ;  violent  pain  was  felt  in  the  stomach 
and  over  the  whole  of  the  abdomen,  with  constant  spasmodic  contrac¬ 
tion  of  the  muscles,  particularly  of  the  abdomen  and  arms.  The 
fingers  were  firmly  contracted,  and  the  muscles  quite  rigid.  He 
vomited  once,  about  half  an  hour  after  he  had  swallowed  the  poison  ; 
and  after  this  he  had  constant  involuntary  watery  purging.  An 
emetic  of  mustard  and  salt  was  given  to  him,  and  this  produced  violent 
vomiting  of  bilious  matter.  Green  tea,  brandy,  and  decoction  of 
oak-bark  were  freely  given.  The  cramps,  vomitings,  and  watery 
purging  continued  for  six  hours.  The  symptoms  then  became  miti¬ 
gated,  and  he  gradually  recovered,  suffering  chiefly  from  profuse  night 
sweaty  {Lancet,  May  22,  1847,  p.  535).  This  case  is  remarkable  for  the 
unusual  character  of  the  symptoms,  as,  in  the  absence  of  active  vomiting, 
it  was  necessary  to  give  an  emetic,  and  also  for  the  recovery  of  the  patient 
after  so  large  a  dose  of  the  poison.  See  Binz,  “  Pharmacology,”  E.  Tr.,  vol. 
2,  p.  323,  for  symptoms  after  intravenous  injections  of  tartar  emetic. 

On  April  18th,  1876,  Mr.  Bravo,  a  barrister,  set.  30,  was  poisoned 
by  tartar  emetic.  After  dining  with  his  wife,  and  whilst  alone  in  a 
room,  at  6.30  p.m.,  he  was  suddenly  seized  with  violent  sickness  and 
vomiting.  When  seen  at  10.30  p.m.  by  Moore,  he  was  lying  back  in 
a  chair  totally  unconscious  ;  the  breathing  was  noisy,  and  the  heart’s 
action  was  barely  perceptible.  He  did  not  seem  to  suffer  pain,  and 
his  appearance  was  not  unlike  that  of  a  person  under  the  effects  of 
a  narcotic.  He  had  previously  complained  of  pain  in  the  stomach, 
and  an  emetic  of  mustard  and  water  had  been  given.  The  pupils  were 
widely  dilated  ;  and  he  was  unable  to  swallow  when  seen  shortly  after¬ 
wards  by  Harrison.  At  1.45  a.m.  he  first  vomited  blood.  At  3.30 
a.m.  on  the  19th,  soon  after  he  was  seen  by  George  Johnson  and  Boyes 
Bell,  a  little  consciousness  returned  ;  and  he  then  said,  to  account  for 
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his  state,  that  he  had  rubbed  his  gums  with  laudanum,  and  that 
he  might  have  taken  some  of  this  liquid.  Just  before  becoming 
conscious — viz.,  at  2.45  a.m. — he  vomited  blood,  and  passed  bloody 
stools.  Throughout  the  19th,  after  the  return  of  consciousness,  he 
suffered  excruciating  pain,  and  was  violently  purged  and  vomited 
frequently.  On  the  20th  the  patient  was  seen  by  Gull,  at  6.30  p.m., 
who  found  him  pulseless  and  dying.  He  was  told  that  he  was  dying 
of  poison,  and  was  asked  how  he  came  by  it.  He  replied,  “  I  took  it 
myself.”  “  What  did  you  take  '?  ”  “  Laudanum.”  When  told  that 

he  had  taken  more  than  laudanum,  he  made  no  further  statement 
bearing  upon  the  matter,  except  to  say  a  second  time.  “  I  took  it 
myself.”  Pain,  collapse,  vomiting,  purging,  and  occasional  convul¬ 
sions,  especially  of  the  upper  limbs,  continued  till  near  the  close, 
when  the  vomiting  and  purging  ceased.  He  died  on  the  21st  of  April, 
fifty-five  hours  and  a  half  after  the  commencement  of  symptoms 
(Times,  1876,  July  12,  etc.). 

The  chloride  gives  symptoms  practically  identical,  but  with  more 
local  pain  and  trouble. 

In  1868,  a  man  swallowed  three  or  four  ounces  of  bronzing  liquid, 
which  proved  to  be  a  solution  of  chloride  of  antimony.  He  vomited 
violently,  but  continued  his  work  for  an  hour  ;  the  vomited  matters 
were  of  a  yellow  green  colour.  There  was  pain  in  the  stomach,  but 
no  purging.  He  was  not  seen  by  a  medical  man.  He  had  passed 
a  sleepless  night,  and  complained  much  of  oppression  in  the  region 
of  the  heart.  He  died  in  about  eighteen  hours. 

Four  grains  gave  rise  to  violent  pain  in  the  abdomen,  vomiting, 
and  purging.  The  patient  then  fell  into  strong  convulsions,  which 
lasted  half  an  hour.  He  became  speechless,  no  pulse  could  be  per¬ 
ceived,  the  skin  was  cold,  and  it  was  supposed  that  he  was  dead. 
Stimulating  frictions  and  poultices  were  employed,  and  he  slowly 
recovered  in  about  fourteen  days. 

Chronic  Poisoning. — Criminal  poisoners  rarely  resort  to  one  big 
dose  of  antimony  for  their  purpose  ;  they  more  commonly  give  small 
doses  at  intervals. 

The  principal  symptoms  are  those  of  gastro-intestinal  catarrh,  viz., 
nausea  and  vomiting  of  mucous  and  bilious  liquids  ;  great  depression ; 
watery  purging,  followed  often  by  constipation  of  the  bowels  ;  small 
and  frequent  pulse  ;  loss  of  voice  and  muscular  strength  ;  coldness 
of  the  skin,  with  clammy  perspiration  ;  and  death  from  exhaustion. 
Several  cases  have  occurred  in  this  country  which  show  that  tartar 
emetic  has  been  thus  criminally  employed.  In  addition  to  the  cases 
of  Ann  Palmer  and  J.  P.  Cook,  there  are  those  of  R.  v.  M’Mullin 
(Liverpool  Sum.  Ass.,  1856)  ;  R.  v.  Freeman  (Drogheda  Spring  Ass., 
1857)  ;  and  the  cases  of  the  James  family  at  Liverpool  (R.  v.  Winslow , 
Liverpool  Aut.  Ass.,  1860).  The  prisoner  Winslow  was  indicted  for 
the  murder  of  his  mistress,  Ann  James.  It  was  clearly  proved  that 
antimony  had  been  administered  to  the  deceased,  not  only  from  the 
symptoms,  but  by  the  detection  of  the  poison  in  the  urine  during 
life,  The  deceased  was  at  the  time  labouring  under  malignant  disease 
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affecting  the  caecum  and  stomach,  but  it  was  alleged  that  her  death 
had  been  accelerated  by  antimony.  The  prisoner  was  acquitted, 
owing*  to  the  difficulty  of  proving  the  act  of  administration.  The 
poison  had  been  given  at  intervals  in  small  doses,  and  as  deceased 
survived  about  a  fortnight  after  the  last  dose,  it  was  found  only  in 
traces  in  the  various  organs.  The  death  of  this  woman  led  to  the 
exhumation  of  the  bodies  of  three  of  her  relatives  who  had  lived  in 
the  same  house  with  her  and  the  prisoner,  and  had  died  suddenly 
some  months  previously  under  suspicious  circumstances.  The  viscera 
of  these  bodies  were  examined,  and  in  each  case  antimony  was  found 
in  small  quantity,  but  still  extensively  diffused  through  the  organs. 
So  far  as  the  history  of  their  cases  could  be  obtained,  they  were  victims 
of  chronic  poisoning  by  antimony.  This  cause  of  death  was  not 
suspected  at  the  time  (see  Guy’s  Hosp.  Hep.,  1857  and  1860  ;  also  R. 
v.  Hardman ,  Lancaster  Sum.  Ass.,  1857,  pp.  369-481). 

This  poison,  administered  in  small  doses,  may  occasion  death  by 
reason  of  its  exerting  a  depressing  influence  on  the  heart.  Aged 
persons,  or  those  who  are  debilitated  by  disease,  may  die  under  these 
circumstances  from  a  medicinal  dose  or  doses  which  would  produce  no 
injury  to  strong  and  healthy  adults.  The  effects,  however,  should  be 
clearly  traced  to  the  action  of  the  poison,  and  not  be  owing  to  exhaus¬ 
tion  as  a  result  of  disease.  In  1853,  a  case  was  referred  to  the  author 
in  which  it  was  supposed  that  two  doses  of  antimonial  wine,  equal 
to  about  three  grains  of  tartar  emetic,  had  caused  the  death  of  a 
man  who  was  in  a  diseased  condition  by  its  remote  effects  upon  the 
heart.  No  trace  of  poison  was  found  in  the  stomach  or  tissues;  there 
were  no  symptoms  to  indicate  poisoning,  so  that  death  could  not  be 
reasonably  attributed  to  the  medicine.  The  man  died  in  about  twenty 
hours,  probably  from  exhaustion  of  the  vital  powers  as  a  result  of 
disease,  and  not  from  the  action  of  this  substance.  This  shews  that 
medical  men  should  be  alive  to  the  possibility  of  crime  under  such 
circumstances  as  ill-health.  Vide  also  Caillol  de  Ponby  et  Livon  sur 
l’empois,  chronique  par  l’antimonie,  Compt.  Rend.  Acad.  d.  Sc.,  1882, 
XCV.,  695. 

Nowadays  medical  men  seldom  use  this  drug,  which  formerly  was 
much  employed  in  febrile  conditions,  and  its  presence  in  a  body  on 
analysis  is  very  suspicious.  (Pul vis  Antimonialis  B.P.  and  Pilula 
Hydrarg.  Subchlor.  Co.  B.P.  are  both  in  the  current  Lond.  Hosp. 
Pharmacopoeia.  At  Victoria  Park  Chest  Hospital  Haust.  Antim.  and 
Amm.  Chlor.  and  Haust.  Salin.  Antimon.  both  contain  Vin.  Antimon. 
H-xv.  and  are  often  used. 

Treatment. — If  vomiting  has  not  occurred,  it  should  be  induced 
by  means  of  an  emetic  of  mustard  and  water,  or  by  tickling  the  fauces 
with  a  feather,  or  the  stomach-pump  or  tube  may  be  employed  if  free 
vomiting  does  not  occur.  In  cases  of  poisoning  by  “  butter  or  chloride 
of  antimony  ”  the  stomach-pump  should  not  be  used.  After  the 
stomach  has  been  emptied  a  drachm  of  tannic  acid,  dissolved  or  sus¬ 
pended  in  warm  water,  may  be  administered,  with  the  object  of 
forming  an  insoluble  tannate  of  antimony.  Opium  should  be  given  to 
relieve  the  pain,  and  ice  may  be  administered  to  allay  the  vomiting 
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and  gastric  irritation.  Demulcent  drinks,  such  as  linseed  tea,  almond 
mixture,  and  milk,  may  be  taken,  and  warmth  and  stimulants  should  be 
employed,  if  necessary,  to  overcome  the  depressing  action  of  the  poison. 

Post-mortem  Appearances. — The  preparations  of  antimony  are 
both  irritants,  and  the  chloride  is  almost  a  corrosive.  Hence  possibly 
corrosion,  and  certainly  irritation,  of  the  stomach  are  to  be  looked  for  ; 
but  it  is  exceedingly  unlikely  that  the  eye  will  reveal  in  any  special 
way  that  it  was  antimony  that  was  the  irritant.  In  the  case  of  the  boy 
and  girl  above  the  bodies  were  inspected  between  four  and  five  days 
after  death.  In  that  of  the  boy  there  was  effusion  of  serum  in  the 
right  pleura  ;  the  lower  lobe  of  the  right  lung  posteriorly  was  redder 
than  natural,  and  the  peritoneum  was  injected  from  recent  inflamma¬ 
tion.  The  mucous  membrane  of  the  duodenum  was  inflamed,  and 
covered  with  a  whitish  yellow  viscid  secretion  ;  this  was  observed 
throughout  the  intestines,  although  the  colour  was  of  a  deeper  yellow 
in  the  large  intestines  :  there  was  no  ulceration.  The  peritoneal  coat 
of  the  stomach  was  inflamed.  The  mucous  membrane  of  this  organ 
was  also  much  inflamed,  especially  about  the  larger  curvature  and 
at  the  cardiac  orifice  ;  but  there  was  no  ulceration.  The  contents 
(about  two  ounces  and  a  half  of  a  dark  bloody  fluid  having  a  slightly 
acid  reaction)  were  adherent  to  it ;  and  in  one  case  there  was  a  patch 
of  lymph.  The  tests  used  did  not  indicate  the  presence  of  antimony. 
With  regard  to  other  appearances,  the  tongue  was  covered  with  a  white 
fur,  and  appeared  sodden  ;  the  throat  was  not  inflamed  ;  the  windpipe 
and  gullet  had  a  natural  appearance.  On  opening  the  head  the  dura 
mater  was  found  congested  ;  the  longitudinal  sinus  contained  a  coagu- 
lum.  The  vessels  of  the  surface  of  the  brain  were  much  injected  with 
dark  blood,  the  whole  surface  having  a  deep  purple  colour.  Every 
portion  of  the  brain,  when  cut,  presented  many  bloody  points.  The 
cerebellum  and  medulla  oblongata  were  also  congested  :  there  was  no 
effusion  in  the  ventricles  or  at  the  base  of  the  brain.  In  the  body  of 
the  girl  the  morbid  appearances  were  similar  ;  there  were  in  addition 
on  the  arms,  legs,  and  neck  patches  resembling  the  eruption  of  scarla¬ 
tina.  The  arachnoid  membrane  was  more  opaque  than  usual ;  and 
on  the  mucous  membrane  of  the  stomach,  where  the  inflammation 
was  greatest,  were  two  or  three  white  spots,  each  about  the  size  of  a 
split  pea,  which  appeared  to  be  the  commencement  of  ulceration 
(Lancet,  April  25th,  1846,  p.  460). 

At  the  autopsy  made  on  Mr.  Bravo  the  day  after  death  the  following 
appearances  were  observed  by  Payne.  There  was  no  sign  of  inflamma¬ 
tion,  congestion,  nor  ulceration.  The  stomach  contained  about  eight 
ounces  of  thick,  gruel-like  matter,  of  a  yellowish  colour,  containing 
small  solid  lumps,  and  had  the  odour  of  alcoholic  fermentation.  The 
gullet  was  natural,  and  contained  some  of  the  same  matter  as  the 
stomach.  The  first  portion  of  the  bowels  was  very  soft,  being  torn  in 
tying  it,  but  subsequent  careful  examination  showed  no  perforation 
nor  ulceration.  The  surface  was  pale  and  yellowish,  like  that  of  the 
stomach.  The  whole  of  the  small  intestines  was  like  this,  except 
the  lower  part,  where  there  were  some  red  spots.  This  part  of  the 
bowels  contained  yellow  pasty  matter,  without  any  admixture  of 
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blood.  Subsequent  examination  showed,  in  the  caecum,  several  small 
ulcers  from  which  the  bleeding  had  evidently  taken  place,  but  there 
was  no  perforation.  The  remainder  of  the  large  intestine  was  very 
deeply  blood-stained,  but  without  ulceration.  The  contents  were 
soft  d%rk-red  material,  composed  of  faecal  matter  mixed  with  blood. 
The  liver  and  spleen  were  natural,  as  were  also  the  pancreas,  kidneys, 
and  other  abdominal  organs.  The  skull  and  the  membranes  of  the 
brain  were  found  quite  natural,  containing  only  the  usual  amount  of 
blood.  The  brain-substance  was  also  natural,  and  contained  no  exces¬ 
sive  amount  neither  of  blood  nor  of  watery  fluid.  The  mouth  and 
lips  were  natural,  except  that  the  papillae  at  the  back  of  the  tongue 
were  somewhat  more  prominent  than  is  usual.  There  was  no  other 
appearance  of  disease  in  the  body,  except  what  had  been  noted, 
i  f  In  the  case  of  the  girl  set.  1 6  (above),  an  inspection  was  made  thirty- 
six  hours  after  death.  The  throat  appeared  swollen ;  the  lungs 
were  slightly  congested  ;  the  heart  was  healthy,  and  contained  about 
six  drachms  of  fluid  blood.  The  stomach  contained  sixteen  ounces  of 
a  thick  bloody  fluid  ;  at  the  greater  extremity  the  coats  were  softened, 
and  blood  was  effused  under  the  mucous  coat  in  several  places.  The 
small  intestines  contained  a  similar  fluid,  with  much  mucus  ;  but 
there  was  no  appearance  of  inflammation.  Only  slight  traces  of  the 
poison  were  found  in  the  contents  of  the  stomach  by  the  usual  tests, 
the  greater  part  having  probably  passed  off  by  vomiting  and  purging 
( Lancet ,  1854,  1,  p.  68).  In  animals  poisoned  by  this  substance, 
Pavy  and  the  author  found  general  inflammation  of  the  lower  half 
of  the  intestines. 

In  a  case  where  the  chloride  had  been  used,  on  inspection  the 
interior  of  the  alimentary  canal,  from  the  mouth  downwards  to  the 
jejunum,  presented  a  black  appearance,  as  if  the  parts  had  been 
charred.  In  general,  there  was  no  mucous  membrane  remaining, 
neither  on  the  stomach  nor  elsewhere  ;  only  a  flocculent  substance, 
which  could  be  easily  scraped  off  with  the  back  of  a  scalpel,  leaving 
the  sub -mucous  tissue  and  the  peritoneal  coat.  All  these  parts  were 
so  soft  that  they  were  easily  torn  by  the  fingers.  On  further  inspection, 
the  mucous  membrane  of  the  stomach  was  found  much  corroded. 
Near  the  intestinal  end  there  were  numerous  putty-like  masses.  In 
parts  it  was  of  a  vividly  red  colour,  and  in  other  parts  blackened. 
There  was  no  perforation.  The  duodenum  presented  similar  appear¬ 
ances.  There  was  no  mark  of  corrosion  on  the  lips,  nor  in  the  lower 
part  of  the  gullet.  The  upper  part  of  this  tube,  the  fauces  and  mouth, 
could  not  be  examined.  Antimony  was  found  in  the  putty- like 
masses  of  membrane  as  well  as  in  the  contents  of  the  stomach  and  the 
liquid  swallowed. 

Analysis — General  Remarks. — The  general  remarks  on  p.  506  with 
regard  to  arsenic  apply  equally  well  to  antimony.  It  must  be  re¬ 
membered  that  the  discovery  of  antimony  in  the  contents  of  a  stomach 
is  by  no  means  a  proof  of  its  having  been  taken  or  administered  as  a 
poison,  since  tartar  emetic  is  frequently  [less  so  now. — Ed.]  prescribed 
as  a  medicine,  and  often  taken  as  such  by  persons  of  their  own  accord. 
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We  could  only  suspect  that  it  existed  as  a  poison,  or  had  caused  death, 
when  the  quantity  present  was  large  and  there  were  corresponding 
appearances  of  irritation  in  the  stomach  and  bowels.  The  presence 
of  any  quantity,  if  not  lawfully  administered  as  a  medicine,  is  always  a 
suspicious  fact  and  demands  explanation.  In  two  cases  of  criminal 
administration  in  small  doses,  the  quantity  found  in  each  body  did 
not  exceed  three  grains.  The  mere  discovery  of  it  in  a  medicinal 
mixture  cannot  of  itself  be  evidence  of  an  intent  to  poison. 

The  detection  of  antimony  in  the  tissues  does  not  necessarily 
indicate  that  it  has  been  criminally  administered  nor  that  it  has  caused 
death  ;  but  its  presence  should  be  reasonably  accounted  for,  as  anti¬ 
mony  may  have  been  unlawfully  administered.  At  the  same  time  it 
must  be  remembered  that  antimony  is  not  a  natural  constituent  of 
the  body,  nor  are  minute  traces  of  it  so  commonly  found  in  food 
materials  as  fnay  be  the  case  with  arsenic  or  copper.  In  several 
cases  of  suspected  death  from  poison,  deposits  on  copper,  evidently 
of  an  antimonial  nature,  have  been  obtained  from  the  liver  or  tissues. 
On  inquiry  it  has  been  found  that  antimonial  medicines  had  been  taken 
shortly  before  death.  Conversely,  when  no  antimony  is  found,  or  the 
metal  is  present  in  the  tissues  in  minute  quantity,  it  is  still  consistent 
with  medical  experience  and  observation  that  the  person  may  have 
died  from  antimony.  The  case  of  Mrs.  Peters,  of  Yeovil  (July,  1860), 
furnishes  a  remarkable  illustration  of  this  fact. 

This  lady  had  symptoms  during  her  illness  which  were  referred  by  her  medical 
attendants  to  the  effects  of  small  doses  of  antimony.  Antimony  was  found  in 
the  urine  by  them  as  well  as  by  Herapath  ;  but  after  death  (i.e.  in  about  nine 
days)  no  antimony  was  found  in  the  tissues  nor  any  part  of  the  body.  Upon 
this  fact,  and  the  evidence  of  co-existing  disease,  it  was  alleged  that  she  had  died 
from  disease  and  not  from  poison.  The  jury  returned  a  verdict  to  the  effect 
that  her  death  had  been  accelerated  by  irritant  poison  (Med.  Times  and  Gaz., 
1860,  2,  pp.  190,  271,  and  317). 

The  case  is  important  in  this  respect  :  it  shows  that  antimony  may 
be  found  in  an  evacuation,  and  that  death  may  be  accelerated  by  the 
metal ;  but  although  the  person  may  die  within  nine  days,  none  may 
be  detected  in  the  body. 

From  the  first  vomit  of  Mr.  Bravo,  Redwood  obtained  antimony 
equivalent  to  ten  grains  of  tartar  emetic.  Antimony  was  also  de¬ 
tected  in  the  liver,  and  in  fluid  taken  from  the  large  intestines  of  the 
deceased,  but  not  in  the  contents  of  the  stomach.  Traces  of  the  metal 
were  also  discovered  in  the  urine  passed  during  life.  Redwood  was  of 
opinion  that  at  least  twenty  grains  of  tartar  emetic  had  been  taken  by 
the  deceased.  A  verdict  of  wilful  murder  by  some  unknown  person 
was  returned,  no  tartar  emetic  being  traced  into  the  hands  of  the 
deceased  nor  of  any  other  person  about  him.  It  was  also  known  that 
Mr.  Bravo  was  well  read  in  medical  jurisprudence,  and  was  acquainted 
with  the  poisonous  nature  of  tartar  emetic.  Some  months  after  the 
return  of  the  above  verdict,  evidence  came  into  possession  of  Sir  Thos. 
Stevenson,  who  watched  the  medical  aspect  of  the  case  at  the  inquest 
on  behalf  of  one  of  the  persons  living  in  the  same  house  as  deceased, 
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showing  that  Mr.  Bravo  had  tartar  emetic  in  his  possession  withir 
six  or  seven  weeks  of  his  decease.  He  had  purchased  a  large  numbei 
of  quack  powders,  extensively  advertised  as  a  cure  for  dipsomania 
and  received  instructions  that  these,  if  administered  too  freely  to  his 
wife,  would  cause  vomiting.  It  is  possible  that  these  powders- — eacl 
of  them  consisting  of  half  a  grain  of  tartar  emetic  with  a  pink  vegetable 
pigment — may  have  been  taken  in  fatal  amount  by  the  deceased,  whe 
was  unaware  of  their  poisonous  nature,  for  the  purpose  of  causing 
ejections  of  the  laudanum  which  he  had  admittedly  taken.  It  is 
probable  that  the  laudanum  would  delay  the  ejection  of  the  tartar 
emetic,  and  thus  increase  the  liability  to  a  fatal  result. 

Chemical  Analysis. — 1.  Tartar  emetic  in  the  solid  state  is  easily 
dissolved  by  fourteen  parts  of  cold,  and  two  of  boiling  water  ;  the 
solution  has  a  faint  acid  reaction,  an  acrid  metallic  taste,  and  is  de¬ 
composed  by  long  keeping.  The  salt  is  insoluble  in  alcohol.  2.  The 
powder  dropped  into  sulphide  of  ammonium  is  turned  of  a  deep 
orange  colour,  and  is  thereby  known  from  other  poisonous  metallic 
salts.  3.  When  heated  in  a  reduction-tube,  it  is  charred,  but  does 
not,  like  acetate  of  lead,  melt  before  charring.  The  metal  is  partially 
reduced  by  the  carbon  of  the  tartaric  acid,  and  the  decomposed  mass 
has  a  greyish-blue  metallic  lustre.  A  metallic  sublimate  is  not  pro¬ 
duced  in  this  experiment  by  the  moderate  heat  of  a  spirit-lamp. 
4.  When  boiled  in  water  containing  one-sixth  part  of  pure  hydro¬ 
chloric  acid,  and  metallic  copper  is  immersed  in  the  boiling  liquid, 
a  grey  deposit  of  antimony  takes  place  on  this  metal.  The  colour 
of  the  deposit  is  violet-red  if  the  quantity  is  very  small,  but  the  deposit 
is  black  and  pulverulent  if  very  large.  5.  The  solution  acidulated 
with  one-tenth  part  of  hydrochloric  acid  gives  in  the  cold  a  black 
sooty  deposit  of  antimony  on  a  surface  of  tinfoil.  A  solution  of 
arsenic  produces  no  deposit  on  tin  under  these  circumstances.  A 
better  method  of  distinguishing  antimony  from  arsenic,  or  of  detecting 
arsenic  when  mixed  with  antimony,  is  to  employ  stannous  chloride 
with  fuming  hydrochloric  acid.  Both  acids  of  arsenic,  with  all  their 
solid  compounds,  are  immediately  precipitated  on  boiling  them  in  this 
mixture,  as  brown  metallic  arsenic,  whilst  tartar  emetic  in  powder 
produces  no  change  of  colour  nor  precipitate,  unless  it  contains  some 
traces  of  arsenic,  when  the  liquid  will  become  brown. 

Tartar  Emetic  in  solution. — 1.  On  slowly  evaporating  a  small 
quantity  on  a  slip  of  glass  it  will  crystallise  in  tetrahedra  and  in  other 
derivatives  of  the  regular  octahedron.  If  obtained  from  a  very  diluted 
solution,  this  crystallisation  is  confused,  and  resembles  that  of  arsenious 
acid.  2.  Dilute  nitric  acid  added  to  the  solution,  throws  down  a  white 
precipitate,  soluble  in  excess  of  the  acid  ;  the  other  mineral  acids  act 
in  the  same  way  ;  but,  as  they  precipitate  numerous  other  metallic 
solutions,  there  are  objections  to  them  which  do  not  hold  with  respect 
to  nitric  acid.  The  white  precipitate  thus  formed  is  easily  and  entirely 
dissolved  by  a  solution  of  tartaric  acid.  3.  Ferrocyanide  of  'potassium 
does  not  precipitate  the  solution,  whereby  tartarated  antimony  is 
known  from  most  other  metallic  poisons.  4.  Sulphide  of  ammonium 
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and  sulphuretted  hydrogen  gas  both 'produce  in  the  solution  an  orange- 
coloured  precipitate,  differing  in  colour  from  every  other  metallic 
sulphide.  The  precipitate  is  not  soluble  in  ammonia,  but  is  dissolved 
by  hot  strong  hydrochloric  acid. 

The  foregoing  tests  merely  indicate  the  presence  of  antimony ;  but 
this  is  in  reality  the  poison  which  we  have  to  seek.  Tartarated  anti¬ 
mony  is  the  only  soluble  salt  of  antimony  which  is  likely  to  be  met  with 
in  medicine  or  the  arts.  Should  it  be  required  to  prove  the  presence 
of  a  tartrate,  this  may  be  done  by  filtering  the  liquid  from  which  the 
antimony  has  been  precipitated  by  sulphuretted  hydrogen  gas.  On 
evaporating  this  liquid,  cream  of  tartar  may  be  obtained. 

In  liquids  containing  organic  matter. — Tartar  emetic  is  precipitated 
by  all  forms  of  tannic  acid,  but  not  readily  by  albumen  nor  mucous 
fluids  ;  therefore  it  may  be  found  partly  dissolved  in  the  liquids  of 
the  stomach,  provided  no  antidote  has  been  administered.  As  a 
trial  test,  if  the  liquid  is  much  coloured,  a  portion  of  it  may  be  sub¬ 
mitted  to  dialysis  ;  tartar  emetic  may  be  thus  obtained  in  water  in  a 
state  sufficiently  pure  for  testing.  The  organic  liquid  should  be 
filtered,  and  then  strongly  acidulated  with  tartaric  acid.  A  current 
of  sulphuretted  hydrogen  gas  is  now  passed  into  it,  until  there  is  no 
further  precipitation.  The  sulphide  is  collected,  washed,  and  dried. 
If  it  is  sulphide  of  antimony,  it  will  have  an  orange-red  colour,  it  will 
be  insoluble  in  a  solution  of  ammonia,  and  when  dried  will  be  dissolved 
by  boiling  hydrochloric  acid  (forming  terchloride  of  antimony)  with 
the  evolution  of  sulphuretted  hydrogen  gas.  The  boiling  should  be 
continued  for  several  minutes  or  until  the  liquid  is  colourless.  On 
adding  this  solution,  if  not  too  acid,  to  water,  a  white,  precipitate 
of  oxychloride  of  antimony  (powder  of  Algaroth,  Mercurius  Vitce) 
falls  down,  soluble  in  tartaric  acid.  This  is  characteristic  of  antimony. 
A  portion  of  the  acid  liquid  may  be  introduced  with  pure  zinc  and 
hydrochloric  acid  into  a  Marsh’s  tube  or  apparatus.  The  gas  which 
escapes  at  the  jet  produces  a  black  deposit  on  paper  impregnated 
with  a  solution  of  nitrate  of  silver  ;  but  unless  sulphur  is  present  it 
produces  no  change  on  paper  impregnated  with  a  salt  of  lead.  When 
ignited,  it  burns  with  a  pale  yellowish-white  flame,  producing  white 
fumes  of  sesquioxide  of  antimony.  Porcelain,  or  glass,  depressed  on 
the  flame,  receives  a  black  deposit  of  reduced  metallic  antimony, 
with  greyish- coloured  layers  of  oxide  at  the  circumference.  There 
is  no  metallic  lustre,  such  as  is  produced  by  arsenic,  under  similar 
circumstances,  but  on  examining  the  reverse  side  of  the  glass,  a  dim 
metallic  lustre  will  be  perceptible.  This  deposit,  unlike  arsenic,  is 
not  dissolved  by  a  solution  of  bleaching  powder.  If  a  current  of  the 
gas  is  heated  to  redness  while  passing  through  the  tube,  a  tin- white 
ring  of  metallic  antimony  will  be  deposited  close  to  the  heated  spot. 
This  is  much  more  fixed  than  the  deposit  of  arsenic,  and  cannot, 
like  it,  be  resolved  into  a  white  sublimate  of  octahedral  crystals. 
If  the^gas  is  made  to  pass  through  a^small  quantity  of  fuming  nitric 
acid,  it  is  decomposed,  the  antimony  is  oxidised,  and  may  be  obtained 
as  a  white"  insoluble  residue  on  evaporation.  A  solution  of  nitrate  of 
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silver  produces  no  change  of  colour  in  this  deposit ;  but  if  one  or  two 
drops  of  ammonia  are  added,  there  is  a  black  precipitate  of  antimonide 
of  silver. 

The  following  method  of  detecting  antimony,  when  dissolved  in  any 
organic  liquid,  is  based  upon  electrolysis,  by  which  copper  and  other 
metals  may  be  detected  under  similar  circumstances.  Acidulate  a 
portion  of  the  suspected  liquid  with  hydrochloric  acid,  and  place 
it  in  a  shallow  platinum  capsule.  Touch  the  platinum,  through  the- 
acid  liquid,  with  a  piece  of  zinc.  Wherever  the  metals  come  in  contact, 
metallic  antimony,  in  the  state  of  a  black  powder,  is  deposited  on  the 
surface  of  the  platinum.  The  liquid  should  be  poured  off,  and  the 
capsule  thoroughly  washed  with  distilled  water.  This  may  be  effected 
without  disturbing  the  deposit.  A  small  quantity  of  sulphide  of 
ammonium  poured  on  the  black  deposit  speedily  dissolves  it  when 
heated,  and  on  evaporation  an  orange-red  sulphide  of  antimony  re¬ 
mains.  This  may  be  dissolved  by  a  few  drops  of  strong  hydrochloric 
acid,  and  on  adding  the  acid  liquid  to  water,  an  oxychloride  of  the  metal 
is  precipitated.  By  this  process  antimony  in  small  quantity  may  be 
detected  in  any  liquid  containing  organic  matter.  In  place  of  sulphide 
of  ammonium,  strong  nitric  acid,  or  a  solution  of  permanganate  of 
potassium,  may  be  employed  to  oxidise  the  metallic  deposit  and  the 
dry  residue  treated  as  described  below. 

In  the  tissues. — The  antimony  may  be  deposited  in  the  organs,  in 
such  manner  that  neither  the  sulphuretted  hydrogen  nor  the  electrolytic 
process  will  yield  any  satisfactory  results.  The  liver  or  other  organ 
should  be  finely  cut  up,  and  boiled  in  a  mixture  of  one  part  of  hydro¬ 
chloric  acid  and  five  parts  of  water.  After  some  time  the  liquid  may 
be  tested  by  introducing  into  it  a  slip  of  polished  copper-foil  free  from 
antimony.  If  antimony  is  present  in  small  quantity,  the  copper  will 
acquire  a  reddish  or  violet-coloured  deposit  on  its  surface ;  if  in  large 
quantity,  the  deposit  will  be  grey  with  a  metallic  lustre,  or  sometimes 
in  the  state  of  a  black  powder.  The  deposit  may  be  removed  from  the 
copper  by  boiling  with  a  dilute  solution  of  permanganate  of  potassium, 
and  the  solution  thus  obtained  may  be  tested  for  antimony.  These 
deposits  do  not  yield  octahedral  crystals  like  those  obtained  from 
arsenic.  A  slip  of  tin-foil  may  be  suspended  in  the  cold,  in  another 
portion  of  the  acid  liquid,  diluted  so  that  the  hydrochloric  acid  forms 
only  one-tenth  part  by  measure.  Either  immediately,  or  in  the 
course  of  a  few  hours,  if  antimony  is  present,  the  tin  is  covered  with 
a  black  deposit  of  metallic  antimony.  As  arsenic  is  not  deposited 
on  pure  tin  under  similar  circumstances,  this  furnishes  a  ready  method 
of  detecting  the  admixture  of  antimony  with  arsenic.  These  may 
be  regarded  as  trial  tests.  For  the  demonstration  of  the  presence  of 
antimony,  when  in  mere  traces,  we  may  resort  to  the  following  process, 
by  which  antimony  may  be  completely  separated  from  organic  sub¬ 
stances.  Coil  a  portion  of  zinc-foil  round  a  portion  of  platinum-foil, 
and  introduce  the  tw'o  metals  into  the  hydrochloric  acid  decoction 
of  the  tissues,  just  sufficiently  diluted  to  prevent  too  violent  an  action 
on  the  zinc.  Warm  the  organic  liquid,  and  suspend  the  coils  in  it. 
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Sooner  or  later,  according  to  the  quantity  of  antimony  present,  the 
platinum  will  be  coated  with  an  adhering  black  powder  of  metallic 
antimony.  Wash  the  platinum-foil  and  digest  it  in  strong  nitric 
acid.  So  soon  as  the  black  deposit  of  antimony  is  dissolved  from  its 
surface,  the  platinum  may  be  removed.  Add  a  few  drops  of  nitric 
acid,  and  evaporate  the  acid  liquid  to  dryness.  The  residue,  redis¬ 
solved  in  hydrochloric  acid,  and  the  solution  diluted  and  treated  with 
a  current  of  sulphuretted  hydrogen,  will  yield  the  orange-red  sulphide 
of  antimony.  This  black  deposit  of  antimony  is  also  readily  dissolved 
from  platinum-foil  by  sulphide  of  ammonium,  yielding  on  evaporation 
orange-red  sulphide  of  antimony,  soluble  in  hot,  strong  hydrochloric 
acid.  When  kept  for  a  few  days  in  contact  with  water  and  air,  the  black 
metallic  deposit  is  sometimes  converted  into  a  white  oxide,  and  entirely 
disappears.  Antimony  in  the  metallic  state  is  so  easily  procured  from 
a  small  quantity  of  material,  by  one  or  other  of  the  above-mentioned 
processes,  that  on  no  account  should  they  be  omitted.  The  pro¬ 
curing  of  the  metal  may  be  made  subsidiary  to  the  procuring  of  the 
sulphide,  as  the  metal  can  be  easily  oxidised  and  converted  into  sul¬ 
phide  in  a  pure  form,  and  obtained  entirely  free  from  organic  matter. 
A'  reliance  on  a  small  quantity  of  a  coloured  precipitate  by  sulphuretted 
hydrogen  alone,  would  be  most  unsatisfactory  as  chemical  evidence. 

It  is  in  all  cases  best,  however,  to  destroy  the  organic  matter 
previous  to  testing  for  antimony.  This  may  be  done,  as  described 
under  “  Arsenic,”  p.  513),  by  means  of  chlorate  of  potassium  ;  or  the 
organic  matter— li  quid  or  solid — may  be  heated  with  sulphuric  acid, 
and  successive  additions  of  nitrate  of  potassium  made  till  a  clear 
and  almost  colourless  solution  is  obtained.  This  may  then  be  gently 
heated  till  the  white  fumes  of  sulphuric  acid  almost  cease  to  be  evolved. 
The  residue,  when  diluted  with  water,  may  be  examined  by  the  above 
tests. 

So  far  as  the  chloride  alone  is  concerned — 1.  If  any  portion  of  the 
chloride  is  left  in  the  vessel,  it  may  be  tested  by  adding  a  few  drops 
to  a  large  quantity  of  water,  when  the  whitish-yellow  oxychloride 
will  be  precipitated  :  the  supernatant  liquid  will  contain  hydrochloric 
acid,  which  may  be  detected  by  nitrate  of  silver.  2.  The  precipitated 
white  oxychloride  is  dissolved  by  a  solution  of  tartaric  acid.  3.  This 
acid  solution  is  precipitated  of  an  orange-red  colour  by  a  current  of 
sulphuretted  hydrogen  gas. 

Cases. — An  extraordinary  trial  for  murder  by  alleged  poisoning  with  this  sub¬ 
stance  took  place  at  Annapolis,  U.S.,  in  1871.  Mrs.  Wharton  was  charged  with 
poisoning  her  friend  General  Ketchum.  The  General  died  after  a  short  illness, 
but  the  symptoms,  taken  as  a  whole,  bore  no  resemblance  to  those  observed  in 
poisoning  with  antimony,  although  poisoning  was  suspected  during  life.  The 
appearances  in  the  body  proved  nothing  for  or  against  antimonial  poisoning, 
and  some  physicians  of  experience  deposed  that  the  symptoms  and  appearances 
were  consistent  with  disease  affecting  the  membranes  of  the  brain  and  spinal 
marrow.  On  examining  the  chemical  evidence,  it  appears  that  sulphide  of 
ammonium  alone  was  employed  for  the  detection  of  antimony,  and  a  red-brown 
sulphide  resembling  that  of  antimony  was  obtained  ;  but  the  quantity  obtained 
as  sulphide  was  only  four-tenths  of  a  grain,  estimated  as  equivalent  to  eight-tenths 
of  a  grain  of  tartar  emetic.  Thus  the  chemical  analysis  brought  out  only  a 
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fraction  of  a  grain,  not  amounting  to  one-twentieth  part  of  the  quantity  said  to 
be  present ;  and  no  separation  of  antimony  in  the  metallic  state  was  made  to 
corroborate  the  inference  drawn  from  the  coloured  precipitate  produced  by 
sulphuretted  hydrogen.  No  chemical  results  were  produced  in  court,  although 
twenty  grains  would  have  allowed  of  the  production  of  metallic  antimony 
in  a  few  minutes  by  copper,  tin,  zinc,  and  platinum,  or  by  Marsh’s  process.  The 
evidence  that  antimony  was  really  there  was  not  satisfactory,  and  that  twenty 
grains  were  present  in  the  stomach  was  wholly  unproved.  The  chemical  evidence 
does  not  therefore  conflict  with  the  pathological  evidence,  for  it  failed  to  show 
with  clearness  and  distinctness  the  presence  and  proportion  of  the  poison  said 
to  have  been  found.  The  prisoner  was  acquitted  ( Amer .  Journ.  M ed.  Sc.,  April, 
1872,  p.  329). 

R.  v.  Matchett,  Armagh  Assizes,  March,  1904,  it  was  stated  that  the  tartar 
emetic  was  bought  for  dosing  cattle.  Luckily  for  the  victim,  the  poison  was 
put  into  the  cup  in  such  an  excessive  quantity  that  when  taken  it  had  the  effect 
of  causing  him  to  become  violently  ill  and  vomit.  The  man  managed  with 
assistance  to  get  away  to  the  house  of  another  brother,  and  was  there  put  to  bed. 
He  was  in  a  critical  condition,  and  was  attended  by  a  doctor  for  some  time. 
He  recovered,  and  gave  evidence  that  the  tea  was  bitter  to  taste,  and  when  his 
sister-in-law’s  attention  was  withdrawn  he  threw  the  remains  of  it  away.  He 
was  subsequently  taken  violently  ill,  being  sick  and  vomiting  (vide  also  R.  v. 
Klosowsky ,  p.  366  ante). 

Two  women,  mother  and  daughter,  were  tried  (R.  v.  Wallis  and  Wallis, 
Worcester  Sum.  Ass.,  1883)  for  the  murder  of  the  illegitimate  infant  of  the  younger 
prisoner  by  means  of  terchloride  of  antimony,  but  acquitted,  there  being  no 
sufficient  evidence  of  administration.  It  was  at  first  supposed  that  the  child 
had  died  from  poisoning  by  a  solution  of  perchloride  of  iron,  which  was  detected 
in  the  stomach  by  a  medical  man.  Sir  Thos.  Stevenson  found  antimony  in  the 
viscera,  and  also  in  the  matters  vomited  and  passed  from  the  bowels  of  the 
child.  The  perchloride  of  iron  was  merely  an  impurity  always  present  in  com¬ 
mercial  liquid  butter  of  antimony. 


Poisoning  by  Bismuth  Salts. 

Source  and  Method  of  Occurrence, — The  carbonate  and  the  sub¬ 
nitrate  of  bismuth  are  used  in  medicine,  as  also  the  oxide  and  the 
salicylate,  all  in  doses  from  five  to  twenty  grains. 

It  has  been  found  that  bismuth  salts  are  very  opaque  to  the  X-rays, 
and  consequently  thickish  mucilaginous  emulsions  of  a  salt  of  bismuth 
are  used  and  swallowed  in  very  large  doses,  certainly  well  over  an 
ounce,  in  order  to  examine  patients  on  a  screen  for  certain  affections 
of  gullet,  stomach,  and  intestine,  and  also  to  determine  certain  points 
in  the  process  of  digestion.  Although  used  in  such  large  doses,  no 
case  of  poisonous  results  ensuing  has  come  to  the  editor’s  knowledge 
in  recent  years,  and  he  is  strongly  of  opinion  that  the  bismuth  salts — 
at  any  rate  the  carbonate  ;  the  subnitrate  may  be  more  risky- — are 
quite  innocuous  in  any  ordinary  dose.  Nevertheless,  he  leaves  the 
two  cases  below  as  they  appeared  in  former  editions,  as  he  does  not 
feel  justified!  in  omitting  them,  although  strongly  supporting  Dr. 
Taylor’s  opinion  as  to  the  probable,  nay,  almost  certain,  explanation 
that  the  symptoms  were  due  to  arsenic,  with  which  metal  bismuth 
was  formerly  very  commonly  contaminated. 

As  bearing  very  closely  on  the  above  remarks  we  quote  the  following 
from  the  Lancet,  vol  1,  1909,  p  257  : — 
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Bismuth  Subnitrate  Poisoning. — Until  recently  bismuth  has  been  regarded 
as  non-toxic,  and.  the  few  recorded  cases  of  poisoning  after  its  use  have  been 
ascribed  to  the  presence  of  arsenic  or  other  impurity.  But  it  has  now  been  shown 
that  pure  bismuth  has  toxic  properties,  and  its  recent  administration  for  purposes 
of  radiography  has  brought  this  fact  more  into  evidence.  In  the  New  York 
Medical  Journal  of  January  2nd  Dr.  Emil  G.  Beck  has  published  an  exhaustive 
paper  on  the  subject.  As  long  ago  as  1793  cases  of  poisoning  by  bismuth  subnit¬ 
rate  were  recorded,  but  were  thought  to  be  due  to  impurities.  The  first  authentic 
report  of  bismuth  poisoning  was  published  by  Theodor  Kocher  in  1882.  He 
observed  that  insoluble  preparations  of  bismuth  when  applied  to  large  wound  sur¬ 
faces  maybe  absorbed  to  such  an  extent  as  to  produce  characteristic  symptoms  • 
acute  stomatitis  and  black  discoloration,  usually  beginning  on  the  gums  at  the 
border  of  the  teeth  and  spreading  over  the  whole  mouth,  which  are  followed 
by  intestinal  catarrh,  pain,  and  diarrhoea,  and  in  severe  cases  by  desquamative 
nephritis  ( Volkmann’s  Klinische  Vortrdge,  p.  224).  Similar  cases  were  reported  by 
Professor  Petersen  ( Deutsche  Medizinische  Wochenschrift,  June  20th,  1883).  Then 
literature  was  silent  on  the  subject  until  1901,  when  Professor  Muhlig  reported 
two  cases  of  poisoning  after  the  dressing  of  burns  with  bismuth  subnitrate. 
Later  two  cases  of  poisoning  were  reported  in  America  after  administration  of 
60  and  120  grammes  respectively  of  the  subnitrate  in  one  dose.  The  first  fatal 
case  was  reported  by  Bennecke  and  Hoff  mann  {Munchener  Medizinische  Wochen¬ 
schrift,  1906,  No.  19).  An  emaciated  child,  aged  three  weeks,  suffered  from 
enteritis.  A  mixture  of  three  grammes  of  bismuth  subnitrate  in  100  cubic 
centimetres  of  buttermilk  was  given  in  order  to  diagnose  pyloric  stenosis  by 
radiography.  Twelve  hours  later  cyanosis  developed  and  was  followed  by 
collapse  and  death.  After  death  methsemoglobin  and  small  quantities  of  bis¬ 
muth  were  found  in  the  liver  and  blood.  In  the  same  clinic  another  fatal 
case  with  similar  symptoms  occurred  in  a  child.  Professor  Hefter  suggested  that 
the  symptoms  might  be  due  to  nitrite  poisoning.  The  blood  and  pericardial 
fluid  were  tested  for  nitrates,  which  were  detected  in  both.  Then  Bohme 
proved  by  experiments  that  the  faeces  of  children  in  contact  with  bismuth  sub- 
nitrate  liberate  nitrites.  He  injected  this  mixture  into  a  ligated  loop  of  a  rabbit  s 
intestine  and  found  nitrates  and  nitrites  in  the  urine,  but  not  in  the  blood. 
Routenberg  has  reported  a  case  in  which  methaemoglobinaemia  and  the  other 
symptoms  of  nitrite  poisoning  followed  the  rectal  injection  of  50  grammes  of 
bismuth  subnitrate  in  400  cubic  centimetres  of  oil  of  sesame  ( Berliner  Klinische 
Wochenschrift ,  1906,  No.  43,  p.  1397).  These  and  other  cases  show  that  toxic 
effects  from  bismuth  subnitrate  may  be  due  to  absorption  not  of  bismuth,  but 
of  nitrates.  The  liberation  of  nitrates  appears  to  be  due  to  the  action  of  bacteria 
in  the  alimentary  canal,  especially  in  the  sigmoid  flexure  and  rectum.  During 
the  past  two  years  Dr.  Beck  has  treated  sinuses  extensively  by  injection  of  a  paste 
containing  33  per  cent,  of  bismuth  subnitrate  incorporated  in  petrolatum  {Lancet, 
May  9th,  1908,  p.  1359).  If  the  bismuth  was  not  discharged  soon  after  injection 
he  proved  by  a  series  of  radiograms  that  it  underwent  absorption.  In  no  case 
did  he  observe  symptoms  of  nitrite  poisoning,  but  in  many  cases  he  noticed 
slight  lividity  of  the  skin,  of  the  mucous  membranes,  and  a  bluish  border  on  the 
gums.  In  one  case  he  observed  ulceration  of  the  mouth,  which  has  been  described 
by  Kocher  as  characteristic  of  bismuth  poisoning.  In  another  case  he  injected 
720  grammes  of  the  paste  into  a  pleural  cavity  from  which  an  empyema  had  been 
evacuated.  The  paste  was  retained  for  six  weeks,  and  then  desquamative 
nephritis  and  a  blue  border  around  the  teeth  developed.  The  bismuth  paste 
was  withdrawn  by  injecting  olive  oil  and  applying  a  specially  devised  suction 
pump,  and  all  the  symptoms  disappeared.  Recently  Dr.  H.  Eggenbergel  has 
reported  a  fatal  case  of  bismuth  intoxication  following  injection  of  the  sinus  of  a 
psoas  abscess  in  a  child,  aged  seven  years  ( Centralblatt  fiir  Chirurgie,  October  31st, 
1908),  from  the  clinic  of  Professor  Wilms,  of  Basle.  Thirty  grammes  of  the 
paste  were  injected  and  retained  for  six  weeks.  Stomatitis  resembling  that 
due  to  mercury  developed,  the  pulse  rose  to  130,  and  cerebral  symptoms  like 
those  of  uraemia  followed.  The  abscess  cavity  was  evacuated,  but  death  oc¬ 
curred  a  few  days  later.  It  thus  appears  that  two  forms  of  poisoning  maj  be 
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produced  by  bismuth  subnitrate — an  acute  form  due  to  nitrite  poisoning  and 
a  more  chronic  form  due  to  bismuth  poisoning. 

Toxicity  and  Fatal  Dose,  Symptoms,  and  Post-mortem  Appearances 

must  all  remain  very  problematical  in  view  of  what  is  written  above. 

Treatment. — If  such  a  possible  case  occur,  obviously  the  only 
treatment  is  that  applicable  to  poisons  in  general,  i.e.  symptomatic 
after  aperients  have  been  given. 

Analysis. — The  subnitrate  is  a  whitish,  chalky-looking,  non- crys¬ 
talline  powder,  insoluble  in  water,  soluble  in  hydrochloric  acid,  and 
again  precipitated  white  by  dilution  with  water  ;  the  white  precipitate 
is  insoluble  in  tartaric  acid,  and  is  blackened  by  a  solution  of  sul¬ 
phuretted  hydrogen,  or  by  sulphide  of  ammonium.  A  solution  of  the 
substance  in  nitric  acid  gives  no  precipitate  with  diluted  sulphuric  acid. 

Arsenic  may  be  detected  by  dissolving  the  subnitrate  in  slightly 
diluted  hydrochloric  acid  and  introducing  it  into  Marsh’s  apparatus. 
The  arsenical  flame  is  apparent  on  combustion,  and  the  usual  deposits 
may  be  obtained  on  glass  and  porcelain.  The  products  of  combustion 
may  be  collected  and  tested  by  the  processes  described  for  arsenic. 
This  impurity  in  the  subnitrate  may  modify  a  conclusion  respecting 
the  presence  of  traces  of  arsenic  in  a  body  when  bismuth  has  been 
administered  medicinally  (Brit,  and  For.  Med .  Chir.  Rev.,  October, 
1858). 

Cases. — Of  Bismuth — Pearl  White — Magistry  of  Bismuth. — This  substance,  in 
a  dose  of  120  grains ,  caused  the  death  of  an  adult  in  nine  days.  There  was  a 
strong  metallic  taste  in  the  mouth,  burning  pain  in  the  throat,  with  vomiting 
and  purging,  coldness  of  the  surface,  and  spasms  of  the  arms  and  legs.  On  in¬ 
spection,  the  throat,  windpipe,  and  gullet  were  found  inflamed  ;  and  there  was 
inflammatory  redness  in  the  stomach  and  throughout  the  intestinal  canal 
(“  Sobernheim,”  p.  335).  In  a  case  mentioned  by  Traill,  a  man  took  by  mistake 
six  drachms  of  the  subnitrate  in  divided  doses  in  three  days.  He  suffered  from 
vomiting  and  pain  in  the  abdomen  and  throat  (“Outlines,”  p.  115).  These 
cases  are  sufficient  to  prove  that  a  substance  which  is  but  slightly  soluble  in 
water  may  exert  a  powerfully  poisonous  action.  The  oxide  and  subnitrate 
of  bismuth,  owing  to  imperfect  washing,  are  sometimes  contaminated  with  arsenic 
in  the  form  of  arsenic  acid  ;  and  as  the  symptoms  produced  by  large  doses  have 
closely  resembled  those  caused 'by  arsenic,  the  symptoms  may  have  been  due 
to  this  impurity. 

RECENT  REFERENCE. 

Mayer  and  Baehr,  “  Bismuth  Poisoning,”  Surg.  Gynaecol,  and  Obstet.,  Chicago, 
1912,  XXXIV.,  868. 

Poisoning  by  Iron  Salts. 

Source  and  Method  of  Occurrence. — Iron  salts  are  amongst  the  most 
valuable  drugs  in  the  pharmacopoeia,  and  there  are  very  many  pharma- 
copceial  preparations  of  them.  The  sulphate  and  the  perchloride 
are  the  two  which  form  the  basis  of  most  of  these  preparations,  and  it 
is  from  these  two  salts  that  cases  of  poisoning  arise.  One  case  is 
tabled  by  the  Registrar- General  in  1901. 

Ferrous  Sulphate,  or  Sulphate  of  Iron — Copperas ,  or  Green  Vitriol. — 
This  compound  has  been  several  times  administered  with  malicious 
intention.  One  death  from  it  took  place  in  1837-8,  and  another  in 
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1869  was  the  subject  of  a  criminal  trial  in  France.  A  man  was  con¬ 
victed  of  having  killed  his  wife  and  his  son  by  administering  to  them 
ferrous  sulphate  in  coffee  (Bouchardet,  “Ann.  de  Therap.,”  1872, 
p.  146). 

Green  vitriol  or  copperas  is  sometimes  given  as  an  abortive,  and  in 
this  connection  the  tincture  of  the  perchloride  is  advertised  largely 
under  the  name  of  steel  drops. 

A  suspicious  case  is  reported  in  which  a  woman  far  advanced  in  pregnancy, 
but  enjoying  good  health,  was  suddenly  seized  at  midnight  with  vomiting  and 
purging,  and  died  in  about  fourteen  horns.  The  body,  which  had  been  buried, 
was  disinterred,  and  iron  found  in  large  quantities  in  the  viscera  ( vide  also  “  Abor¬ 
tion,”  p.  167). 

Copperas  is  said  to  have  proved  fatal  to  sheep.  It  has  been  mixed 
with  the  pulp  of  beet-root  for  cattle  food  (Med.  Times  and  Gaz.,  1863, 
1,  p.  511). 

Ferric  Chloride — Solution  and  Tincture  of  Perchloride  of  Iron. — 
There  are  three  recognised  pharmaceutical  preparations  of  this  sub¬ 
stance.  The  stronger  liquor  of  perchloride  of  iron  of  the  British 
Pharmacopoeia  contains  about  160  grains  of  ferric  chloride  in  each 
fluid  ounce.  The  liquor  and  the  tincture  respectively  of  perchloride 
of  iron  are  of  equal  strength — one-fourth  that  of  the  stronger  solution 
— and  contain  each  forty  grains  of  the  chloride  in  a  fluid  ounce,  their 
official  doses  are  five  to  fifteen  minims. 

The  perchloride  of  iron  has  been  used  as  an  injection  in  uterine 
diseases  ;  but  it  is  a  most  powerful  local  irritant,  and  in  one  instance 
caused  death  by  inducing  peritonitis.  The  -  mucous  membrane  of 
the  uterus  was  stained  of  a  deep  black  colour,  and  iron  was  readily 
detected  in  its  substance  (Amer.  Jour.  Med.  Sci.,  April,  1870,  p.  566). 

A  case  was  reported  to  the  Westminster  Medical  Society,  in  1842,  in  which  a 
girl,  set.  15,  five  months  advanced  in  pregnancy,  swallowed  an  ounce  of  the 
tincture  of  perchloride  of  iron  in  four  doses  in  one  day,  for  the  purpose  of  inducing 
abortion.  Great  irritation  of  the  whole  urinary  system  followed  ;  but  this  was 
speedily  removed  :  and  she  recovered. 

At  the  Lincoln  Lent  Ass.,  1863  (R.  v.  Rumble),  a  druggist  was  convicted  of 
having  supplied  this  noxious  liquid  to  a  woman  with  the  intent  to  procure  her 
miscarriage.  He  directed  her  to  take  a  teaspoonful  three  times  a  day,  and  at  the 
same  time  prescribed  for  her  eight  pills  a  day,  each  containing  half  a  grain  of 
powdered  cantharides.  Although  the  woman  had  taken  only  two  doses  of  the 
tinct'ure  of  perchloride  of  iron,  she  suffered  from  severe  pain  over  the  whole  of 
the  abdomen,  with  violent  pain  in  the  region  of  the  stomach  and  bladder  ;  there 
was  constant  vomiting  of  a  greenish- coloured  matter,  and  great  pain  in  passing 
her  urine.  The  quantity  of  urine  secreted  was  small,  and  contained  much  blood. 
These  symptoms  were  in  great  part  due  to  the  cantharides. 

It  is  commonly  asserted  that  pregnant  women  are  affected  injuriously 
by  comparatively  small  doses,  but  there  seems  to  be  no  evidence  that 
they  are  so  by  any  dose  between  the  pharmacopoeial  limits,  which  were 
largely  exceeded  in  the  above  case.  The  editor  was  once  asked  to  say 
that  fifteen  drops  was  an  improper  dose  for  a  pregnant  woman,  but 
such  a  suggestion  is  ridiculous. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  iron  salts  is  undoubtedly 
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very  slight  indeed.  A  girl  swallowed  an  ounce  of  the  sulphate  and 
recovered,  in  fact,  it  is  difficult  to  find  a  fatal  case. 

Christison  relates  an  instance  in  which  a  man  by  mistake  swahowed 
an  ounce  and  a  half  of  the  tincture  of  the  perchloride  ;  the  symptoms 
were  somewhat  like  those  produced  by  hydrochloric  acid.  He  at 
first  rallied,  but  died  in  about  five  weeks.  The  stomach  was  found 
inflamed  and  thickened  towards  the  intestinal  end.  In  another  case, 
a  healthy  married  woman  swallowed,  by  mistake  for  an  aperient 
draught,  one  ounce  and  a  half  of  the  tincture  of  perchloride  of  iron.  She 
immediately  ejected  a  portion,  and  violent  retching  came  on,  which 
continued  for  some  time.  There  was  great  swelling  of  the  glottis, 
with  cough,  and  difficulty  of  swallowing.  These  symptoms  were 
followed  by  heat  and  dryness  of  the  throat,  with  a  pricking  sensation 
along  the  course  of  the  gullet  and  stomach  ;  and  in  the  afternoon  a 
quantity  of  dark  liquid  blood  was  vomited.  The  motions  were  black, 
owing  doubtless  to  the  combination  of  sulphur  with  the  metal.  In 
about  a  month  the  patient  was  perfectly  restored  to  health  (Prov.  Jour., 
April  7th  and  21st,  1847,  p.  180).  Another  case  of  recovery  from  a 
large  dose  has  been  reported.  The  patient,  set.  72,  swallowed  by  mis¬ 
take  three  ounces  of  the  tincture  in  a  concentrated  state.  The  tongue 
soon  became  swollen  ;  a  ropy  mucus  flowed  from  the  mouth  and  nose  : 
there  was  croupy  respiration,  and  a  sense  of  impending  suffocation. 
The  pulse  was  feeble,  the  skin  cold  and  clammy,  and  the  face  swollen 
and  livid.  A  castor-oil  mixture  brought  away  inky  evacuations,  and 
the  patient  rapidly  recovered  (Dub.  Med.  Press,  February  21st,  1849). 
From  the  occurrence  of  these  cases  of  recovery,  it  would  be  a  mistake 
to  infer  that  this  is  not  a  noxious  compound  within  the  meaning  of 
the  Poisons  Act  and  also  within  the  meaning  of  the  Acts  dealing  with 
abortion  (vide  p.  141  and  305).  The  largeness  of  the  dose  has  commonly 
led  to  early  vomiting,  and  the  rejection  of  the  greater  part  of  the  acid 
liquid.  Besides,  it  Varies  much  in  strength,  and  unless  this  is  defined 
in  any  given  case  it  is  difficult  to  draw  an  inference  of  the  actual 
quantity  of  perchloride  of  iron  taken. 

Symptoms. — Pain  in  the  stomach,  vomiting,  and  purging  are  likely 
to  be  found  in  an  acute  case. 

In  1879,  a  teaspoonful  of  the  stronger  pharmacopceial  solution  of 
perchloride  of  iron  was  given,  undiluted,  to  a  girl,  set.  18,  by  mistake 
for  a  linctus.  The  bowels  were  freely  opened,  and  she  vomited 
several  times  within  ten  minutes  of  taking  the  liquid.  The  stomach 
was  then  washed  out.  Shortly  after  she  again  passed  a  stool,  and 
continued  to  vomit  freely.  The  nurse  and  patient  both  asserted  that 
vomiting  and  purging  supervened  within  three  minutes  of  the  admin¬ 
istration  of  the  poison.  Great  feebleness  and  depression  came  on. 
In  two  days  she  began  to  recover ;  but  pain  in  the  gullet  continued 
for  several  days  (unreported  case  of  Sir  Thos.  Stevenson). 

A  case  of  recovery  from  an  ounce  of  this  tincture  is  reported 
( Pharm .  Jour.,  April,  1869,  p.  605).  A  woman,  set.  30,  swallowed  this 
quantity.  She  suffered  from  vomiting  and  purging,  the  motions 
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being  black.  Emetics  were  given,  and  she  recovered  in  five  days 
(Lancet,  1,  1869,  p.  9). 

It  must  be  specifically  noted  that  all  the  symptoms  referable  to 
poisoning  by  iron  are  concerned  with  the  immediate  irritating  effects 
upon  the  alimentary  canal.  Iron  being  a  natural  and  very  essential 
constituent  of  the  body,  there  is  no  suggestion  of  any  symptoms  due 
to  the  absorption  of  iron  from  the  stomach  or  elsewhere ;  it  thus  con¬ 
trasts  very  strongly  with  lead,  arsenic,  barium,  etc.,  which  are  not 
constituents  of  the  body. 

Treatment. — But  little  is  required  beyond  the  general  measures 
on  pp.  343  et  seq.  Bicarbonate  of  soda  might  be  useful  to  form  a  less 
soluble  iron  salt.  The  case  can  then  be  treated  as  simple  gastritis. 

Post-mortem  Appearances. — If  any,  will  be  those  of  gastro-enteric 
irritation. 

Analysis. — The  hydrochloric  acid  of  the  perchloride  may  be  de¬ 
tected  by  nitrate  of  silver  and  nitric  acid,  while  the  iron  is  immediately 
indicated  by  a  precipitate  of  Prussian  blue  on  adding  a  solution  of 
ferrocyanide  of  potassium.  If  it  be  the  sulphate  that  is  being  tested, 
the  precipitate,  on  adding  potassium  ferrocyanide,  is  at  first  nearly 
white,  but  changes  to  a  fight  blue.  As  iron  is  a  natural  constituent 
of  the  body,  it  is  obviously  useless  to  discover  mere  traces  of  the  metal 
in  the  viscera. 

Cases. — At  the  Nottingham  Autumn  Ass.,  1859,  a  woman  named  Riley  was 
indicted  for  administering  copperas  to  two  children.  She  put  the  substance  into 
gruel.  It  gave  to  the  gruel  a  greenish  colour  and’a  peculiaPtaste  which  led  to  the 
discovery.  It  caused  sickness,  but  no  other  serious  symptoms.  As  there  was  no 
evidence  of  an  intent  to  murder,  and  it  was  then  not  unlawful  to  administer 
poison  with  any  other  intent,  the  prisoner  was  acquitted. 

Poisoning  by  Osmium. 

Osmium  tetroxide,  commonly  known  as  osmic  acid,  is  a  highly 
poisonous  substance,  and  accidents  have  occasionally  resulted  from  its 
use  in  scientific  investigations.  It  is  a  transparent,  glistening,  crystal¬ 
line  body,  melting  like  wax  in  the  hand,  beginning  to  sublime  at  a 
moderate  heat,  and  boiling  at  212°  F.  It  does  not  redden  litmus,  and 
has  a  caustic,  burning  taste.  Its  odour  is  most  penetrating,  and  some¬ 
what  like  that  of  chlorine  or  of  iodine.  The  vapour,  even  in  minute 
quantities,  causes  serious  inflammation  of  the  lungs  when  inhaled. 
It  also  attacks  the  eyes,  so  that  the  experiment  of  volatilising  osmium 
in  the  blowpipe  is  an  operation  attended  with  great  danger.  Deville, 
who  performed  the  operation  twice,  was  rendered  almost  blind  for 
twenty-four  hours  by  having  become  exposed  accidently  to  the  vapour 
of  the  tetroxide.  This  substance  produces  violent  pain  and  inflamma¬ 
tion  of  the  conjunctive  ;  and  vision  may  be  permanently  injured  by  the 
subsequent  reduction  of  a  film  of  metallic  osmium.  The  tetroxide 
also  acts  violently  on  the  skin,  causing  painful  eruptions. 

Poisoning  by  Chromium. 

Source  and  Method  of  Occurrence. — Chromium,  in  the  shape  ol 
chromates  of  the  metals  and  of  bichro mates,  is  manufactured  in  very 
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large  quantities  for  use  in  the  arts  ;  for  all  that,  cases  of  poisoning 
by  it  are  not  common. 

Battery  solutions,  consisting  of  a  mixture  of  the  bichromate  and 
sulphuric  acid,  are  practically  solutions  of  chromic  acid.  In  1892,  a 
man  committed  suicide  by  swallowing  a  battery  fluid  of  this  nature. 

In  1891,  two  deaths  from  bichromate  of  potassium  were  registered 
in  England  and  Wales.  In  1901,  two  accidental  deaths  from  bichro¬ 
mate  were  registered. 

The  workers  in  the  manufactory  of  chromium  compounds  have 
been  found  to  suffer  to  such  an  extent  in  health,  that  this  trade  has 
been  scheduled  under  the  Workmen’s  Compensation  Act,  vide  Yol.  I. 

Toxicity  and  Fatal  Dose. — A  medical  man,  who  had  inadvertently 
tasted  a  solution  of  bichromate  of  potassium,  suffered  from  severe 
symptoms  resembling  those  of  asiatic  cholera  (Prov,  Jour.,  December 
24th,  1851,  p.  700).  Wood  furnished  the  author  with  the  particulars 
of  a  case  in  which  two  drachms  of  this  substance  destroyed  the  life  of  a 
woman  in  four  hours. 

Chromate  of  Lead  (chrome  yellow)  is  a  powerful  irritant  poison  : 
a  dose  of  a  few  grains  of  this  pigment  has  proved  fatal  (see  case  of  two 
boys,  “  N.  Syd.  Soc.  Bien.  Retrospect,”  1873-4,  p.  452). 

Chromic  acid  is  a  powerful  corrosive  poison  destroying  all  organic 
textures. 

Symptoms. — Bichromate  usually  acts  as  a  powerful  irritant.  In 
the  first  two  hours  a  woman  suffered  from  violent  vomiting  and  purging,, 
the  vomited  matters  being  of  a  yellow  colour.  When  admitted  she 
was  in  a  dying  state,  pulseless,  unconscious,  and  breathing  slowly  with 
great  effort.  The  skin  was  cold,  the  lower  lip  swollen  and  purple, 
and  the  tongue  swollen.  Occasionally  these  irritant  symptoms  are  not 
present,  and  the  drug  acts  by  its  evil  effects  on  the  nervous  system 
after  absorption  (vide  cases  below). 

This  salt,  in  the  state  of  fine  powder  or  in  a  saturated  solution,  has 
also  a  local  irritant  action  on  the  skin  and  on  parts  from  which  the  skin 
has  been  removed  (“Ann.  d’Hyg.,”  1864,  1,  83).  It  produces  what  are 
called  “  chromic  sores,”  affecting  the  hands  and  exposed  parts  of  the 
face  (vide  W.C.A.,  Yol.  1).  According  to  recent  observations, workers 
in  chrome  factories — of  which  there  are  very  few  in  the  world — suffer 
from  a  peculiar  irritation  and  ulceration  (chrome  holes)  of  the  septum 
of  the  nose,  apparently  due  to  the  action  of  bichromate  of  potassium, 
or  more  probably  chromic  acid  set  free,  which  leads  to  a  perforation  of 
the  nasal  septum  .  Ulcers  of  the  septum  were  found  in  107  and  perfor¬ 
ation  in  87  out  of  237  workmen.  «There  are  no  specific  appearances 
about  these  ulcers,  but  except  for  chromium  syphilis,  lupus  and 
tubercle  would  seem  to  be  the  only  causes. 

Treatment. — Must  be  on  general  principles  (vide  pp.  343  et  seq.)  ; 
there  is  no  specific  antidote.  Preventative  measures  are  adopted  in 
workshops. 

Post-mortem  Appearances. — In  the  case  mentioned  above  the 
chief  appearances  were,  a  dark  and  liquid  state  of  the  blood  ;  the 
mucous  membrane  of  the  stomach  was  in  great  part  destroyed,  of  a 
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dark  brown  colour  approaching  to  purple  ;  the  duodenum  at  its  upper 
part  of  a  florid  red  colour,  and  at  its  lower  part  much  corrugated,  as 
well  as  the  upper  half  of  the  jejunum. 

In  addition,  a  yellow,  red  or  greenish  discoloration  of  the  skin 
has  been  seen  associated  with  parenchymatous  degeneration  of  the 
kidney,  liver  and  cardiac  muscle. 

Analysis. — Bichromate  of  potassium  may  be  recognised  by  its 
orange-red  colour,  as  well  as  by  the  colour  which  it  gives  to  water 
when  dissolved.  Its  solution  gives  a  deep  red  precipitate  with  nitrate 
of  silver,  a  paler  yellow  with  nitrate  of  barium,  and  a  bright  yellow 
with  salts  of  lead. 

If*  a  dilute  solution  of  potassium  bichromate  be  acidified  with  hydro¬ 
chloric  acid,  and  sulphurous  acid  then  added,  a  green  colour  is  pro¬ 
duced,  due  to  the  formation  of  chromium  chloride.  A  similar  effect  is 
produced  by  substituting  alcohol  for  sulphurous  acid,  and  subsequently 
warming  the  mixture  (Luff). 

Cases. — A  man,  set.  64,  was  found  dead  in  his  bed  twelve  hours  after  he  had 
gone  to  rest  ;  he  had  been  heard  to  snore  loudly  during  the  night,  but  this  had 
occasioned  no  alarm  to  his  relatives.  When  discovered  he  was  lying  on  his  left 
side,  his  lower  limbs  being  a  little  drawn  up  to  his  body ;  his  countenance  was 
pale,  placid  and  composed  ;  the  eyes  and  mouth  closed  ;  the  pupils  dilated  ;  no 
discharge  from  any  of  the  outlets  of  the  body  ;  no  marks  of  vomiting  or  purging, 
nor  any  stain  upon  his  hands  or  person,  nor  upon  the  bed-linen  or  furniture. 
The  surface  was  moderately  warm.  Some  dye-stuff,  in  the  form  of  a  black 
powder,  was  found  in  his  pocket.  On  inspection,  the  brain  and  its  membranes 
were  healthy  and  natural  ;  there  was  neither  congestion  nor  effusion  in  any  part. 
The  thoracic  viscera  were  healthy,  as  well  as  those  of  the  abdomen,  with  the 
exception  of  the  liver,  which  contained  several  hydatids.  A  pint  of  a  turbid, 
inky-looking  fluid  was  found  in  the  stomach.  The  mucous  membrane  was  red 
and  vascular,  particularly  at  the  union  of  the  greater  end  with  the  gullet  :  this 
was  ascribed  to  the  known  intemperate  habits  of  the  deceased.  In  the  absence 
of  any  obvious  cause  for  death,  poison  was  suspected  ;  and  on  analysing  the 
contents  of  the  stomach,  they  were  found  to  contain  bichromate  of  potassium. 
The  dye-powder  taken  from  the  man’s  pocket  consisted  of  this  salt  mixed  with 
cream  of  tartar  and  sand.  It  is  remarkable  that  in  this  case  there  was  neither 
vomiting  nor  purging.  The  salt  does  not  appear  to  have  operated  so  much  by 
its  irritant  properties,  as  by  its  effects  on  the  nervous  system.  [It  seems  doubtful 
whether  death  was  actually  due  to  the  chrome  salt.  May  not  alcohol  have  had 
a  share  in  it  ? — Ed.]  This,  however,  is  by  no  means  an  unusual  occurrence, 
even  with  irritants  far  more  powerful  than  bichromate  of  potassium  (Med.  Gaz. 
vol.  33,  p.  734). 

A  boy  recovered  from  the  effects  of  a  dose  of  bichromate  of  potassium,  but 
only  after  a  lapse  of  four  months.  The  first  symptoms  were  pain,  vomiting, 
dilated  and  fixed  pupils,  cramps  in  the  legs,  and  insensibility.  His  recovery 
was  due  to  early  and  active  treatment  (Guy’s  Hosp.  Rep.,  1850,  p.  216).  An¬ 
other  case,  in  which,  owing  to  timely  treatment,  a  man,  set.  37,  recovered  from  a 
large  dose  of  the  salt,  was  communicated  to  the  author.  It  seems  that  with 
suicidal  intent  the  man  swallowed  about  two  ounces  of  the  bichromate  in  solu¬ 
tion,  mixed  with  pearlash.  In  about  two  hours  he  was  seen  by  Andrews,  and 
he  was  then  apparently  in  a  dying  state. .  He  was  suffering  chiefly  from  severe 
cramps,  the  pupils  were  dilated,  the  pulse  was  scarcely  perceptible,  and  there  was 
vomiting  and  purging  of  greenish-coloured  evacuations.  The  stomach-pump  was 
used,  and  olive  oil  and  diluents  were  given.  In  about  nine  hours  the  urgent 
symptoms  abated,  and  the  man  complained  only  of  great jmin  in  the  shoulders 
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and  legs.  There  was  no  gastric  irritation  nor  tenderness  of  the  abdomen.  He 
was  discharged  cured  at  the  end  of  a  week. 

A  fatal  case  occurred  at  Liverpool  in  which  a  woman,  set.  21,  obtained  and 
swallowed  as  a  cure  for  neuralgia  a  quarter  of  an  ounce  of  bichromate  of  potas¬ 
sium.  She  took  it  on  the  advice  of  an  ignorant  person  who  had  written  the 
name  of  the  drug  on  paper  as  “  Bichromide,”  and  the  chemist  dispensed  bichrom¬ 
ate  instead  of  bromide,  which  was  the  original  intention  of  the  adviser.  The 
husband  mixed  the  quantity  advised  by  his  brother-in-law,  and  gave  it  to  his 
wife,  without  reading  the  label.  He  first  tasted  it  and  found  it  very  bitter,  but 
the  deceased  said,  “  Never  mind  if  it  will  cure  me,”Land  drank  it  eagerly.  She 
at  once  complained  of  sickness  and  burning,  and  commenced  to  vomit.  The 
doctor  was  called  in,  and  on  his  advice  the  woman  was  removed  by  her  husband  in 
a  cab  to  the  Stanley  Hospital,  where  she  expired  at  six  o’clock  the  following 
evening.  Verdict  of  coroner’s  jury,  misadventure. 

In  the  Pharm.  Jour.,  December  19th,  1896,  p.  542,  is  an  account  of  an  inquest 
held  on  a  woman,  set.  29,  who  took  “  a  spoonful  ”  out  of  “  twopennyworth  ”  of 
the  salt.  A  few  minutes  later  she  complained  of  violent  pains  in  the  stomach,  and 
commenced  vomiting.  Her  husband  prepared  an  emetic  of  mustard  and  water 
but  she  refused  to  take  it.  The  salt  was  taken  about  10  p.m.,  and  the  woman 
died  about  4  p.m.  next  day.  Dr.  Howie  found  her  suffering  from  great  collapse 
twelve  hours  after  the  dose  was  taken.  She  was  livid,  and  her  pulse  was  rapidly 
failing.  At  the  inquest  Dr.  Howie  said,  she  died  from  “  asphyxia  and  paralysis 
of  the  brain  centres.”  Verdict,  misadventure. 

A  case  of  suicidal  poisoning  by  chromic  acid  is  reported  in  the  Pharm.  Jour., 
March  17th,  1894,  p.  791.  The  acid  was  kept  to  supply  a  battery. 

In  the  Trans,  of  the  Med.  Leg.  Soc.  for  1909-10  Dr.  Willcox  reports  an  interesting 
case  of  poisoning  by  bichromate  of  potassium.  The  symptoms  were  not  observed. 
There  were  no  gross  naked  eye  changes  in  the  viscera  except  slight  brown  dis¬ 
coloration  of  the  wall  of  the  stomach,  which  Dr.  Willcox  admitted  might  have 
been  taken  for  post-mortem  changes.  Chromium  was  found  in  all  organs  on 
analysis,  which  was  made  because  no  cause  for  death  was  found  on  ordinary 
examination. 

ADDITIONAL  REFERENCES  TO  THE  SUBJECT. 

Viron,  “  Contrib.  a  l’6tude  phys.  et  tox.  de  quelques  prep.  Chromes.”  Paris,  1885. 
Burghardt,  “  Chromvergift.  in  der  zundholzen  Industrie,”  Gharite  Ann., 
1898,  XXIII.,  189. 


Poisoning  by  Nickel. 

Source  and  Method  of  Occurrence. — Nickel  is  used  in  the  arts  for 
hardening  steel.  Nickel  carbonyl  Ni  (CO)4  discovered  by  Mond, 
Langer  and  Quincke,  prepared  by  passing  a  current  of  CO  over  finely 
divided  metallic  nickel,  is  a  clear  pale  straw-coloured  liquid,  volatilizing 
at  room  temperatures.  By  its  soot-like  smell  it  can  be  recognised 
in  dilutions  of  1  :  200,000  of  air;  the  Bunsen  flame  becomes  luminous 
when  nickel  carbonyl  is  present  in  the  air  to  the  extent  of  1  :  400,000. 
When  the  Mond  process  of  preparing  pure  nickel  was  first  introduced 
in  1902  twenty-five  men  were  poisoned  by  this  substance,  of  whom  three 
died. 

The  result  of  the  above  incident,  coupled  with  subsequent  investiga¬ 
tions  by  Armit,  Tunnicliffe  and  others  has  been  that  poisoning  by 
nickel  carbonyl  has  been  scheduled  as  a  disease  of  occupation  under 
the  Workmen’s  Compensation  Act. 

Symptoms. — These  in  the  cases  above  recorded  were  as  follows  ; — ■ 
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Both  men  were  ill  for  several  days  before  their  death,  and  their  symptoms 
were  similar  to  those  exhibited  by  other  men  who  had  been  attacked  in  the 
previous  months  but  who  had  recovered.  The  most  prominent  features  in  all 
the  cases  were  headache,  giddiness,  high  fever,  and  rapid  breathing.  Post¬ 
mortem  examination  in  the  two  fatal  cases  revealed  a  fatty  and  in  one  instance 
a  dilated  heart. 

Post-mortem  Appearances. — To  the  naked  eye  there  is  apparently 
nothing  actually  characteristic,  but  the  pathology  of  the  condition, 
according  to  Armit,  who  has  investigated  the  subject  experimentally, 
is  as  follows.  Grossly  the  condition  is  one  of  pure  poisoning  by  nickel. 
In  detail  this  occurs  by  the  following  means  and  routes  : — 

In  the  lungs  nickel  carbonyl  is  dissociated  and  a  compound,  probably  the 
hydrated  subcarbonate,  is  deposited  on  the  respiratory  surface,  from  which  it 
is  dissolved  by  the  tissue  fluids  and  is  then  taken  up  by  the  blood.  Some  of  the 
nickel  finds  its  way  directly  through  the  lymphatic  channels  into  the  bronchial 
glands.  In  the  dissolved  condition  the  nickel  enters  into  complex  combination 
with  some  constituent  of  the  body.  The  metal  is  carried  by  the  blood  to  the 
tissues,  but  a  selective  absorption  is  exercised  by  the  brain  and  adrenals.  In 
some  cases  the  lungs  exert  a  specific  selection,  but  the  nickel  only  stays  for  a 
short  time  in  these  organs.  The  specific  pathological  changes  produced  are 
primarily  a  degeneration  of  the  endothelial  cells  of  the  capillary  vessels.  It  is 
possible  that  some  further  primary  action  is  exercised  on  the  ganglion  cells  in 
the  brain  and  on  the  parenchyma  cells  of  the  adrenals.  Haemorrhages  follow 
as  the  result  of  the  fatty  degeneration  of  the  vessel  walls,  and  secondary  changes 
result  from  the  effects  of  the  haemorrhages.  Nickel  is  excreted  by  the  kidneys 
and  intestines.  Both  cobalt  and  iron  carbonyls  act  similarly,  the  latter,  however, 
being  less  toxic  than  the  other  two. 

For  fuller  details  with  drawings  of  the  organs  as  thus  affected 
the  reader  is  referred  to  Dr.  Armit’s  paper  in  the  Journal  of  Hygiene , 
1907,  p.  524,  and  1908,  p.  565. 

Poisoning  by  Uranium. 

The  compounds  of  this  metal  are  now  largely  used  in  the  arts,  and 
cases  of  poisoning  by  them  have  occurred.  Indeed,  it  has  recently 
been  proposed  to  place  them  in  the  list  of  poisons  officially  current  in 
Russia.  Uranium  salts  cause  severe  inflammation  of  the  gastro¬ 
intestinal  mucous  membrane  and  of  the  kidneys,  and  are  distinguished 
from  other  metallic  poisons  by  acting  directly  on  the  walls  of  the  blood¬ 
vessels,  and  by  rendering  also  the  blood  reducible  with  difficulty. 
In  this  respect  they  resemble  prussic  acid  (see  an  abstract  of  the 
researches  of  Woroschilsky  in  Pharm.  Jour.,  1890-1,  p.  206). 

The  editor  has  found  no  cases  reported  in  English  journals. 
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Poisoning  by  Manganese. 

The  compounds  of  this  metal  are  largely  employed  in  connection 
with  the  chlorine  industry,  glass  trade,  paints,  etc.,  and  the  oxides 
Mn02  and  Mn304  may  produce  chronic  poisoning,  in  which  nervous 
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and  psychical  symptoms  predominate.  Tingling,  paralysis,  giddiness, 
difficulty  in  walking,  tremor,  oedema  and  cachexia  may  occur. 
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Group  4. — GASEOUS  POISONS 

This  group  is  merely  a  convenience  for  exposition.  It  has  no 
real  existence  as  a  special  group  of  pulmonary  or  respiratory  poisons. 
There  are  four  classes  of  poisons  acting  in  the  state  of  vapour. 

1.  The  volatile  acids  acting  as  intense  irritants  to  the  pulmonary 
mucous  membrane,  and  setting  up  an  intense  bronchitis.  These 
have  already  been  considered. 

2.  Other  less  powerful  irritant  gases,  such,  for  instance,  as  chlorine, 
fluorine,  but  acting  more  by  the  irritation  they  produce  than  by  the 
fact  of  their  being  poisonous  after  absorption. 

3.  Gases  which  can  be  breathed,  but  after  absorption  act  as  definite 
poisons  to  the  system,  typically  CO,  AsH2,  and  the  various  volatile 
substances  used  as  anaesthetics,  and  ordinary  coal  gas.  These  are 
really  divisible  into  two  sub-groups  :  (a)  those  which  combine  with  the 
ha3moglobin  to  form  too-fixed  compounds  ;  ( h )  those  which  apparently 
become  merely  dissolved  in  the  plasma  of  the  blood  and  poison  the 
tissues  to  which  they  are  distributed.  To  this  group  might  be  added 
the  vapour  of  nickel  carbonyl  just  considered. 

4.  Absolutely  neutral  gases,  whose  sole  effect  is  that  they  are  not 
oxygen,  and  cannot  take  its  place,  e.g.  an  atmosphere  of  nitrogen, 
death  occurring  simply  from  lack  of  oxygen. 

Owing  to  the  fact  that  the  poisonous  material  is  in  a  finely  diffused 
state,  and  that  in  the  air-cells  of  the  lungs  it  meets  at  once  with  a  large 
absorbing  surface,  and  instantly  enters  the  blood,  the  effects  of  gaseous 
poisons  are  more  rapid  and,  cceteris  paribus ,  more  powerful.  It  has 
been  remarked,  too,  that  with  some,  and  probably  all,  of  them,  their 
effects  continue  to  increase  for  a  short  period,  even  after  a  person  has 
ceased  to  breathe  them.  This  is  particularly  true  of  the  third  class, 
and  the  explanation  is  easy  to  see. 

The  greater  number  of  the  poisonous  gases  are  chiefly  complex 
products  of  art,  and  are  never  likely  to  be  met  with  in  the  atmosphere 
so  abundantly  as  to  produce  injurious  consequences  except  under  war 
conditions  as  introduced  by  Germans  ;  hence  fatal  accidents,  arising 
from  their  inhalation,  most  commonly  occur  under  circumstances 
which  can  leave  no  question  respecting  the  real  cause  of  death.  The 
peculiar  effects  of  all  of  them  it  will  not  be  necessary  to  describe  in 
this  place  ;  but  there  are  some  few,  a  knowledge  of  the  properties 
and  operation  of  which  may,  on  certain  occasions,  be  required  of  a 
medical  jurist.  Among  these  are  carbonic  acid,  carbonic  oxide,  and 
sulphuretted  hydrogen  gases  and  ordinary  coal  gas.  Agents  of  this 
description  can  rarely  be  employed  Avith  any  certainty  as  instruments 
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of  murder,  and  if  they  were  so  employed  the  fact  could  be  established 
only  by  circumstantial  evidence.  One  alleged  instance  of  murder 
by  carbonic  acid  is,  however,  reported  by  Devergie.  Death,  when 
arising  from  the  breathing  of  any  of  the  gases,  is  generally  attri¬ 
butable  to  suicide  or  accident.  In  France  it  is  by  no  means  un¬ 
common  for  a  person  to  commit  self-destruction  by  sleeping  in  a 
closed  compartment,  in  which  charcoal  has  been  suffered  to  burn  ; 
while  in  England  accidental  deaths  are  sometimes  heard  of,  where  coal 
or  coke  has  been  employed  as  fuel  in  small  and  ill- ventilated  rooms, 
and  suicide  by  ordinary  coal  gas  is  tolerably  frequent.  On  such  occa¬ 
sions  a  person  may  be  found  dead  without,  to  the  casual  observer, 
any  evident  cause  ;  the  face  may  appear  pale  or  livid,  and  the  skin  may 
be  covered  with  patches  of  lividity.  The  discovery  of  a  body  under 
these  circumstances  will  commonly  be  sufficient  to  create  a  suspicion 
of  murder  [or  suicide. — Ed.].  In  such  a  case  it  is  obvious  that  the 
establishment  of  the  innocence  of  the  accused  will  depend  entirely  on 
the  discrimination  and  judgment  of  a  medical  practitioner.  An 
instance,  illustrative  of  the  consequences  of  this  popular  prejudice, 
occurred  in  London  in  1823. 

Six  persons  were  lodging  in  the  same  apartment,  where  they  were  all  in  the 
habit  of  sleeping.  One  morning  an  alarm  was  given  by  one  of  them,  a  woman, 
who  stated  that  on  rising  she  found  her  companions  dead.  Four  were  discovered 
to  be  really  dead,  but  the  fifth,  a  married  man,  whose  wife  was  one  of  the  victims, 
was  recovering.  He  was  known  to  have  been  on  intimate  terms  with  the  woman 
who  gave  the  alarm,  and  it  was  immediately  supposed  that  they  had  conspired 
together  to  destroy  the  whole  party,  in  order  to  get  rid  of  the  wife.  The  woman, 
who  was  accused  of  the  crime,  was  imprisoned,  and  an  account  of  the  supposed 
barbarous  murder  was  soon  printed  and  circulated  in  the  metropolis.  Many 
articles  of  food  about  the  house  were  analysed,  in  order  to  discover  whether 
they  contained  poison,  when  the  circumstances  were  explained  by  the  man 
stating  that  he  had  placed  a  pan  of  burning  coals  between  the  two  beds  before 
going  to  sleep,  and  that  the  doors  and  windows  of  the  apartments  were  closed 
(Christison,  p.  583).  A  set  of  cases  of  a  similar  kind,  in  which  there  was  at  first 
a  strong  suspicion  of  poisoning,  has  been  reported  {Med.  Gaz.,  vol.  36,  p.  937). 

Those  which  will  be  here  noted  are  the  following  : — 

CO 2  or  carbonic  acid,  p.  546. 

CO  or  carbonic  oxide,  p.  551. 

Fumes  from  stoves,  probably  a  mixture  of  CO  and  C02,  p.  555. 

Water-gas,  probably  CO  mainly,  p.  557. 

Vapours  of  lime-kilns,  etc.,  mixtures  of  CO  and  C02,  p.  588. 

Coal-gas,  CO  mainly,  but  probably  also  other  gases,  558. 

Sulphuretted  hydrogen,  SH2,  p.  562. 

Sewer-gas,  possibly  SH2,  or  CO  or  C02  or  other  gases,  p.  567. 

Arseniuretted  hydrogen,  AsH3,  p.  574. 

An  unknown  gas  from  dye  works,  p.  576. 

Compressed  air,  or  caisson  disease,  p.  577. 

Carbon  disulphide,  p.  581. 

Ferro-silicon,  p.  583. 

Chlorine,  p.  596. 

Bromine,  p.  596. 

Phosgene,  pp.  598-9. 

m.j. — VOL.  II. 
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Poisoning  by  C02  or  Carbonic  Acid. 

Sources  and  Methods  of  Occurrence. — This  gas  is  freely  liberated 
in  respiration,  combustion,  and  fermentation.  It  is  also  produced 
in  the  calcination  of  chalk  or  limestone,  and  is  sometimes  diffused 
through  the  shafts  and  galleries  of  coal-mines,  where  it  is  commonly 
called  “  choke-damp.”  Carbonic  acid  gas  is  likewise  met  with  in  wells, 
sewers,  cellars,  and  other  excavations  in  the  earth,  also  in  old  brewers’ 
vats,  etc.  In  these  cases  it  is  generally  found  most  abundantly  close 
to  the  soil,  or  at  the  lower  part  of  the  well.  The  slow  evaporation 
of  water  strongly  charged  with  the  gas,  while  trickling  over  the 
sides  of  these  excavations,  may  likewise  assist  in  contaminating  the 
air.  Damp  sawdust  or  straw  slowly  absorbs  oxygen  from  a  confined 
atmosphere,  and  sets  free  carbonic  acid. 

Poisoning  by  this  gas  is,  as  might  be  anticipated  from  its  sources, 
almost  entirely  a  matter  of  accident,  as  in  brewers’  workmen  or  sewer 
men  when  engaged  in  cleaning  out  vats  and  sewers,  from  which  many 
fatal  cases  are  recorded.  [?  CO  not  C02 — Ed.].  In  coal-gas  poisoning 
and  in  poisoning  by  the  fumes  of  burning  charcoal,  etc.,  it  is  practi¬ 
cally  certain  that  CO  has  more  to  do  with  the  fatal  effects  than  C02. 

In  reference  to  suffocation  by  carbonic  acid,  it  is  a  matter  of  popular 
belief — and,  in  fact,  it  has  been  often  asserted  by  writers  on  asphyxia 
— that  the  burning  of  a  candle  in  a  suspected  mixture  of  carbonic 
acid  and  air  is  satisfactory  proof  that  the  atmosphere  may  be  breathed 
with  safety.  Observations  have,  however,  tended  to  show  that  this 
statement  is  not  to  be  relied  on  as  affording  an  indication  of  security. 
A  case  is  related  by  Christison  where  a  servant,  on  entering  a  cellar 
in  which  grape  juice  was  fermenting,  was  suddenly  seized  with  giddi¬ 
ness.  She  dropped  her  candle  on  the  floor,  but  had  time  to  leave  the 
cellar  and  shut  the  door  behind  her,  when  she  fell  down  senseless. 
Those  who  went  to  her  assistance  found,  on  opening  the  door,  that  the 
candle  was  still  burning.  Other  cases  are  reported  in  which  persons  have 
been  discovered  to  be  in  a  state  of  deep  coma,  while  a  pan  of  charcoal 
was  still  burning  in  the  apartment.  A  candle  will  burn  in  air  which 
contains  even  10  or  12  per  cent,  of  its  volume  of  carbonic  acid  gas  ; 
and  although  such  mixtures  might  not  prove  immediately  fatal  to 
man,  yet  they  would  soon  give  rise  to  giddiness,  insensibility,  and 
ultimately  death  in  those  who,  after  having  been  once  immersed 
in  them,  did  not  hasten  to  quit  the  spot.  In  air  containing  a  smaller 
proportion  than  this  (5  or  6  per  cent.)  a  candle  will  readily  burn,  but 
it  is  probable  that  such  a  mixture  could  not  be  long  breathed  without 
causing  serious  symptoms  ;  hence  the  burning  of  a  candle  can  be  no 
criterion  of  safety  against  the  effects  of  carbonic  acid.  It  is  true  that  in 
gaseous  mixtures,  where  a  candle  is  extinguished,  it  would  not  be  safe 
to  venture  ;  but  the  converse  of  this  proposition  is  not  true — namely, 
that  a  mixture  in  which  a  candle  burns  may  te  always  breathed  with 
safety. 

Degree  of  Toxicity  and  Fatal  Dose. — In  reference  to  the  fatal  propor¬ 
tion  of  C02  in  the  air  breathed,  it  is  absolutely  necessary  to  make  a 
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distinction  between  the  contamination  of  air  by  the  addition  of  a 
quantity  of  free  carbonic  acid,  and  the  case  where  this  gas  is  produced 
by  combustion  or  respiration  in  a  close  apartment  at  the  expense  of 
the  oxygen  actually  contained  in  the  air  ( vide  Landois  and  Stirling, 
“  Physiology,”  p.  196).  Every  volume  of  carbonic  acid  formed  by 
combustion  indicates  an  equal  volume  of  oxygen  removed.  Such  an 
atmosphere  is,  cceteris  paribus,  more  destructive  than  another  where 
the  air  and  gas  are  in  simple  mixture.  If  we  assume  that  in  each  case 
the  noxious  atmosphere  contains  10  per  cent  of  carbonic  acid,  then  in 
one  instance  there  will  be  nearly  7  per  cent,  more  of  oxygen  and  7  per 
cent,  less  of  nitrogen  than  in  the  other,  since  the  production  of  10  parts 
of  carbonic  acid  as  a  result  of  combustion  implies  the  loss  of  10  parts 
of  oxygen.  This  difference  in  the  proportions  may  not  be,  practically 
speaking,  exact,  because  there  is  no  apartment  sufficiently  closed  to 
prevent  air  rushing  in  from  the  exterior  while  combustion  is  going  on 
within  it ;  but,  nevertheless,  the  above  statement  may  be  taken  as  an 
approximation  to  the  truth.  When  the  gas  is  respired  in  its  lowest 
poisonous  proportion  the  symptoms  come  on  more  slowly,  and  the 
transition  from  life  to  death  is  frequently  tranquil.  This  is  what  we 
learn  from  the  histories  of  suicides.  The  symptoms  in  such  cases 
appear  to  resemble  closely  those  which  indicate  the  progressive  influ¬ 
ence  of  opium  or  other  narcotic  poison  on  the  body. 

The  statements  made  by  chemists  and  physiologists  respecting  the 
proportions  of  carbonic  acid  in  air  required  to  produce  noxious  or 
fatal  effects  on  human  beings  are  very  conflicting.  Since  physiologists 
have  determined  that  C02  is  the  natural  product  of  “  internal  respira¬ 
tion,  an  enormous  amount  of  experimental  and  other  work  has  been 
done  on  the  subject  of  its  excretion.  The  subject  is  too  physiological 
for  full  discussion  here,  and  the  reader  is  referred  to  text-books  on  Physi¬ 
ology  (M.  Foster  or  Landois  and  Sterling,  Stewart,  etc.)  and  to  the 
writings  of  Leonard  Hill  in  the  Journ.  of  Phys.  and  elsewhere.  In 
general  terms  it  may  be  said  that  the  percentage  of  C02  has  less  to 
do  with  a  fatal  result  than  the  percentage  of  available  oxygen.  The 
fatal  proportion  of  C02  in  all  ordinary  cases  may  be  taken  at  from  10 
to  20  per  cent.,  and  even  less  when  the  carbonic  acid  has  been  produced 
at  the  expense  of  the  oxygen  contained  in  an  enclosed  space. 

In  a  case  of  alleged  murder  by  charcoal  vapour  in  Paris,  a  question 
was  put  to  the  medical  witnesses  respecting  the  quantity  of  charcoal 
required  to  be  burnt  in  a  jmrticular  chamber  in  order  to  asphyxiate 
two  adult  persons.  This  question  could  of  course  only  be  answered 
approximately  ;  because  in  burning  charcoal,  the  sole  product  is  not 
carbonic  acid,  and  the  substance  itself  is  not  pure  carbon.  Then, 
again,  much  of  the  carbonic  acid  formed  may  escape  in  various  ways 
from  an  imperfectly  closed  apartment.  An  attempt  was  made  to 
infer  the  quantity  of  charcoal  consumed  from  the  weight  of  ashes  found 
in  the  apartment,  but  no  satisfactory  answer  could  be  given  to  this 
question.  The  prisoner  was,  however,  convicted  of  murdering  his 
wife  by  charcoal  vapour. 

With  regard  to  the  dosage  of  C02  (or  any  other  gas  for  that  matter) 
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required  for  a  fatal  result,  it  is  useless  at  a  time  remote  from  the 
accident  to  make  any  analysis  of  the  general  atmosphere  of  the  place 
where  the  fatal  event  took  place.  This  arises  from  the  well-knowr 
laws  of  the  eliffusion  of  gases  and  the  effects  of  heat  upon  this  diffusior 
and  their  expansion.  To  be  of  the  slightest  value  as  evidence,  suet 
analyses  must  be  made  (1)  from  the  actual  vicinity  of  the  body,  and 
(2)  at  the  moment  of  discovery,  though  even  this  is  probably  toe 
late. 

It  is  well  known,  by  the  effects  of  the  vapour  of  a  lime-kiln,  that 
one  person  lying  at  the  edge  of  the  kiln  may  be  destroyed,  while 
another  at  ten  yards’  distance,  either  on  the  same  or  at  a  lower  level, 
may  entirely  escape  ;  and  it  would  not  be  possible  in  such  a  case,  tc 
speculate  upon  the  proportion  of  gas  which  had  destroyed  life, 
except  by  collecting  the  air  from  the  spot  where  the  accident 
occurred,  and  at  or  about  the  time  of  its  occurrence.  Another  fallacy 
appears  to  be,  that  because  a  dead  body  is  found  recumbent,  it  is  to  be 
inferred  that  the  person  must  have  lain  down  and  have  been  destroyed 
while  sleeping.  The  dead  body  of  a  person  must  always  be  found  thus 
lying  on  the  floor,  unless  it  be  supported ;  but  suffocation  may  have 
actually  taken  place,  or  at  least  have  commenced,  when  the  deceased 
was  in  the  sitting  or  erect  posture. 

Duration.— The  duration  of  symptoms  of  poisoning  by  carbonic 
acid  vary  according  to  the  degree  of  concentration  in  which  it  is  present 
in  the  atmosphere  respired.  Undiluted  carbonic  acid  gas  is  respired 
with  difficulty,  or  not  at  all,  and  produces  spasm  of  the  glottis,  and 
almost  instant  death.  With  less  percentages  death  is  slower  in  onset, 
though  unconsciousness  may  be  very  rapid. 

Symptoms. — When  the  gas  is  respired  in  a  fatal  proportion  the 
symptoms  commonly  observed  are  as  follows  : — Sensations  of  great 
weight  in  the  head,  pressure  in  the  temples,  ringing  in  the  ears,  with 
a  pungent  sensation  in  the  nose  ;  a  strong  tendency  to  sleep,  accom¬ 
panied  by  giddiness,  and  so  great  a  loss  of  muscular  power,  that, 
if  the  person  be  at  the  time  in  an  erect  posture,  he  falls  to  the 
ground.  The  breathing,  which  is  observed  to  be  at  first  difficult 
and  stertorous  (snoring),  becomes  suspended.  The  action  of  the 
heart,  which  on  the  first  accession  of  the  symptoms  is  very  violent, 
soon  ceases  :  sensibility  is  lost,  and  the  person  now  falls  into  a 
profound  coma,  or  state  of  seeming  death.  The  warmth  of  the 
body  still  continues  ;  the  limbs  are  relaxed  and  flexible,  but  they  have 
been  observed  in  some  instances  to  become  rigid  or  even  convulsed. 
The  countenance  is  livid  or  of  a  leaden  colour,  especially  about  the  eye¬ 
lids  and  lips,  but  on  some  occasions  it  has  been  pale  and  placid.  The 
access  of  these  symptoms  is  stated  to  have  been  sometimes  accompanied 
by  a  pleasing  sensation  of  delirium,  while  at  others  the  most  acute  pains 
have  been  suffered.  In  some  instances  there  appears  to  have  been 
irritability  of  the  stomach,  for  the  affected  person  has  vomited  the  con¬ 
tents  of  his  stomach  in  a  semi- digested  state.  Those  who  have  been 
resuscitated  have  felt  pain  in  the  head,  or  pain  and  soreness  over  the 
body  for  several  days ;  while,  in  a  few  severe  cases,  paralysis  of  the 
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muscles  of  the  face  has  supervened  on  recovery.  For  other  symptoms 
vide  “  Asphyxia,”  Vol.  I. 

Treatment. — There  is  only  one  chance  for  a  victim,  and  that  is  to 
put  him  into  fresh  air  and  employ  artificial  respiration  if  necessary. 
If  pure  oxygen  is  obtainable,  it  may  be  tried. 

Post-mortem  Appearances.— It  has  been  said  that  the  body  of  a 
person  who  has  perished  from  the  inhalation  of  carbonic  acid  retains 
the  animal  heat,  cceteris  'paribus ,  for  a  longer  period  than  usual ;  and 
hence  cadaveric  rigidity  does  not  commonly  manifest  itself  until 
after  the  lapse  of  many  hours  ;  in  a  case  to  be  afterwards  related,  the 
body  was,  however,  found  to  have  cooled  considerably  within  the 
short  space  of  two  hours  ;  there  is,  therefore,  no  reason  to  believe  that 
this  mode  of  death  affects  the  rate  of  cooling  or  the  access  of  rigidity. 
In  some  instances  it  is  said  the  face  has  been  found  livid  and  swollen 
and  the  features  distorted,  but  more  generally  it  has  been  pale 
and  placid,  as  if  the  persons  had  died  without  a  struggle  in  the 
position  in  which  their  bodies  were  found.  The  skin  is  sometimes 
livid  or  presents  patches  of  lividity,  and  the  limbs  are  quite  flaccid. 
The  pupils  are  dilated.  Internally ,  the  venous  system  is  filled  with 
liquid  blood  of  a  dark  colour.  In  death  from  carbonic  acid  as  a 
result  of  combustion,  the  blood  has  sometimes  had  a  light-red 
colour  ;  this  is  due  to  the  co-existence  of  carbonic  oxide  in  the  products 
of  combustion.  The  veins  of  the  lungs  and  brain  are  observed  to  be 
especially  over  full.  The  tongue  appears  swollen,  and  the  mucous 
membrane  of  the  intestinal  canal  is  often  interspersed  with  dark 
ecchymosed  patches.  The  following  appearances  were  met  with 
thirty  hours  after  death  in  the  bodies  of  two  adults,  a  male  and  a 
female, who  died  from  the  accidental  introduction  of  carbonic  acid 
into  their  bedroom  from  burning  ashes.  Externally — there  was  no¬ 
thing  unnatural,  excepting  a  few  slight  discolorations  on  the  back  of 
the  man.  Internally — there  were  injection  of  the  membranes  and 
great  vessels  of  the  brain.  Each  lateral  ventricle  contained  about 
half  an  ounce  of  clear  serum,  the  lungs  were  gorged  with  dark  blood, 
and  the  lining  membrane  of  the  air-tubes  (bronchi)  was  slightly  red¬ 
dened.  The  left  sides  of  the  hearts  were  nearly  empty ;  the  right 
contained  a  quantity  of  dark  half-coagulated  blood.  The  stomachs 
were  healthy.  The  bodies  were  found  on  the  floor  of  the  bedroom  in 
positions  of  ease.  The  deceased  persons  had  had  the  power  to  get 
out  of  bed,  but  were  unable  to  escape  from  the  chamber.  It  will  be 
perceived  from  this  description  that  there  is  nothing  very  characteristic 
in  the  appearances,  and  thus  it  is  always  easy  to  ascribe  death  to 
apoplexy  or  some  other  cause  ;  but  it  should  be  remembered  that 
carbonic  acid  itself  is  a  narcotic  poison,  inducing  cerebral  congestion 
and  apoplexy. 

[Considering  the  physiology  of  respiration,  it  is  not  to  be  expected 
that  there  would  be  any  signs  beyond  extreme  darkness  of  the  blood. 
—Ed.] 

Analysis. — Sometimes  a  medical  jurist  may  be  required  to  state 
the  nature  of  the  gaseous  mixture  in  which  a  person  may  have  died. 
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He  will  have  but  little  difficulty  in  determining  whether  carbonic  acid 
is  or  is  not  one  of  the  deleterious  agents  in  such  a  mixture.  When  it 
exists  in  a  confined  atmosphere,  its  presence  may  be  identified,  if  pre¬ 
viously  collected  in  a  proper  vessel,  by  the  following  characters  : — 
1.  It  extinguishes  a  taper  if  the  proportion  be  above  12  or  15  per  cent.  ; 
and,  from  the  great  density  of  the  gas,  the  smoke  of  the  extinguished 
taper  may  be  commonly  seen  to  float  on  its  surface.  2.  Lime-water, 
or  a  solution  of  subacetate  of  lead,  is  instantly  precipitated  white  when 
poured  into  a  jar,  of  the  gas  ;  and  the  precipitate  thus  formed  may  be 
collected  by  filtration,  and  proved  to  possess  the  well-known  properties 
of  carbonate  of  calcium  or  lead.  Air  containing  only  1  per  cent,  of 
carbonic  acid  affects  lime-' water  :  if  it  amounts  to  2  per  cent,  a  few 
cubic  inches  will  suffice  to  show  its  presence  by  the  lime-water  test. 
The  proportion  in  which  carbonic  acid  exists  in  a  mixture  may  be 
determined  by  introducing  into  a  measured  quantity,  in  a  gradu¬ 
ated  tube  over  mercury,  a  strong  solution  of  potash.  Absorption 
will  after  a  time  take  place,  and  the  degree  of  absorption  will 
indicate  the  proportion  of  carbonic  acid  present.  When  this  gas 
exists  in  a  confined  spot,  as  in.  a  well  or  cellar,  it  may  be  gener¬ 
ally  got  rid  of  by  placing  within  the  stratum  a  pan  containing  slaked 
lime,  loosely  mixed  into  a  paste  with  water  ;  by  exciting  combustion 
at  the  mouth  of  the  pit ;  or,  what  is  better  when  available,  by  a  jet  of 
high-pressure  steam.  Lives  are  often  successively  lost  on  these  occa¬ 
sions,  in  consequence  of  one  person  descending  after  another,  in  the 
expectation  of  at  least  being  able  to  attach  a  rope  to  the  body  of  his 
companion.  The  moment  that  the  mouth  comes  within  the  level 
of  the  invisible  stratum  of  gas  all  muscular  power  is  lost,  and  the  person 
commonly  sinks  lifeless.  Carbonic  acid  may  be  collected  for  the  pur¬ 
pose  of  testing  by  lowering  a  bottle  filled  with  fine  dry  sand,  by  means 
of  a  string  attached  to  the  neck,  and  guiding  the  bottle  by  another 
string  attached  to  its  base.  When  the  bottom  is  within  the  stratum, 
it  should  be  turned  with  its  mouth  downwards  ;  and  when  the  sand 
has  fallen  out,  it  may  be  rapidly  raised,  with  its  mouth  upwards,  by 
pulling  the  string  attached  to  the  neck.  The  bottle  should  be  immedi¬ 
ately  stoppered,  and  the  contents  examined. 

Cases. — Cases  of  poisoning  by  pure  C02  are  very  rare  ;  in  almost  all 
the  alleged  cases  CO  or  SH2  or  other  poisonous  gases  were  almost 
certainly  the  agents  ;  probably  the  only  genuine  ones  are  those 
occurring  in  old  brewers’  vats,  e.g.  : — 

In  1863,  a  boy  mounted  on  a  forty-barrel  vat,  and  while  looking  through  the 
manhole  fell  among  some  wet  hops,  and  speedily  died  from  respiring  the  atmo¬ 
sphere  of  carbonic  acid.  Two  men  successively  endeavoured  to  rescue  the  boy, 
but  each  died  in  the  attempt.  In  the  same  year  a  man  at  Bromley  descended 
into  a  large  vat,  having  previously  applied  the  candle  test.  He  was  heard  to 
cry  out,  “  There  is  gas  here,”  and  he  instantly  fell  back  dead  :  he  had  probably 
stirred  up  the  contents  after  he  had  lowered  the  candle  ( Lancet ,  1864,  2,  p.  552). 
Many  other  cases  of  a  similar  kind  are  reported.  Under  these  circumstances, 
the  noxious  agent  is  pure  carbonic  acid  more  or  less  mixed  with  air. 

The  following,  although  spoken  of  as  C02  poisoning,  was  probably 
due  to  the  mixture  of  gases,  with  the  possible  addition  of  ammonia  : — 
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On  May  6th,  1904,  three  men,  on  descending  into  the  hold  of  a  vessel  which 
arrived  at  Leith  Docks  with  a  cargo  of  guano,  were  overcome  by  carbonic  acid 
gas,  which  had  generated  from  the  guano,  and  died,  after  every  means  had  been 
adopted  to  restore  them  to  consciousness.  Police  Sergeant  Hill,  who  pluckily 
went  to  their  assistance,  also  collapsed,  but  recovered. 

The  following,  from  previous  editions,  the  editor  thinks  suspicious 
of  poisoning  more  by  nitrous  fumes  than  C02 : — 

An  old  woman  occupied  a  room  under  one  in  which  there  was  a  quantity  of 
nitric  acid  kept  in  store.  Owing  to  some  accident  a  carboy  was  broken  ;  the 
acid  ran  through  the  ceiling  into  the  room  below,  acting  upon  and  corroding  the 
bed-coverings  of  the  deceased’s  bed.  As  the  room  was  filled  with  nitrous  fumes, 
a  chemist  was  consulted,  and  he  advised  that  whiting  should  be  freely  used  for 
the  purpose  of  neutralising  the  acid.  This  advice  was  followed,  and  several 
persons,  who  were  in  the  room  witnessing  the  operation,  felt  oppressed,  and  were 
obliged  to  leave  it  :  they  were  observed  to  stagger,  as  if  intoxicated,  on  reaching 
the  street.  The  room  was  then  completely  closed,  and  the  whiting  allowed  to 
remain  in  contact  with  the  acid.  The  deceased  had  suffered  from  diarrhoea 
for  a  few  days  previously,  and  was  obliged  to  resort  to  the  night-chair,  which 
was  in  the  i  oom  in  which  the  accident  had  occurred.  As  she  remained  absent 
half  an  hour,  some  persons  entered  the  apartment,  and  found  her  in  the  chair 
unable  to  move.  She  was  taken  into  another  room,  and  on  a  medical  man 
being  called  to  her,  he  found  her  sleepy,  comatose,  and  her  mind  confused  ; 
there  was  great  difficulty  of  breathing,  and  extreme  lividity  of  the  face  and  lips  ; 
the  arms  and  legs  were  cold,  and  the  pulse  was  full.  In  spite  of  efforts  made  to 
save  her,  she  died  in  about  an  hour  from  the  time  at  which  she  had  entered  the 
room.  Those  who  found  her  in  the  apartment  do  not  appear  to  have  suffered. 
This  was  a  case  of  slow  poisoning  by  carbonic  acid,  for  no  carbonic  oxide  could 
have  been  evolved  from  the  action  of  the  acid  on  the  chalk.  Age,  and  debility 
from  previous  illness,  may  account  for  the  unusual  circumstance  that  the  de¬ 
ceased  did  not  recover  on  being  removed  to  a  pure  atmosphere. 

Poisoning  by  CO  or  Carbon  Monoxide  or  Carbonic  Oxide. 

Sources  and  Methods  of  Occurrence. — Whenever  carbon  is  com¬ 
busted  either  at  a  high  temperature  or  in  a  limited  supply  of  oxygen 
some  CO  is  formed,  as  well  as  C02,  hence  the  principal  sources  of  CO 
are  the  vapours  from  blast  furnaces,  from  charcoal  or  coke  fires.  It  is 
also  a  very  prominent  poisonous  feature  in  ordinary -coal-gas,  and  in 
water-gas  is  certainly  the  poisonous  constituent.  Hence  the  bulk  of 
cases  occur  from  carelessness  in  leaving  stoves  alight  in  a  closed  bed¬ 
room,  from  deliberate  suicidal  poisoning  by  coal-gas  [Vibert  has  drawn 
attention  to  the  great  frequency  in  France  of  poisoning  by  CO,  especially 
suicidal,  this  gas  accounting  for  I  of  all  the  cases  of  suicidal  poisoning, 
and  in  the  year  1911  reached  a  total  of  611  cases,  “  Precis  de  Toxi- 
cologie,”  1915,  p.  367],  from  sleeping  near  hme-kilns,  etc.  The  danger 
of  water-gas,  as  of  blast  furnace  vapour,  etc.,  is  that  there  is  no  smell 
attached  to  either  CO  or  C02,  and  hence  a  man  may  be  poisoned 
in  a  very  insidious  manner. 

“  The  source  of  the  carbonic  oxide  in  the  Snaefell  mine  was  finally 
found  to  have  been  a  fire  in  the  timber  supports  in  one  of  the  passages. 
The  burning  through  of  these  supports  had  caused  the  roof  to  fall,  and 
thus  blocked  the  ventilation.  Wood  smoke — in  other  words,  the  crude 
gas  driven  off  from  heated  wood — is  intensely  poisonous.  The  large 
proportion  of  oxygen  contained  in  wood  and  similar  material  gives  rise 
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to  the  presence  of  a  very  large  percentage  of  carbonic  oxide  in  the 
smoke  ;  and  it  is  probable  that  nearly  all  the  deaths  which  occur  during 
fires,  whether  above  or  below  ground,  are  due  to  carbonic  oxide  poison¬ 
ing.  The  Snaefell  inquiry,  however,  has  furnished  the  first  clear 
evidence  that  carbonic  oxide  is  the  chief  source  of  danger  in  the  disas¬ 
trous  fires  which  so  frequently  occur  in  mines.  In  the  cases  of  the 
'still  more  recent  fire  at  Whitwick  Colliery  in  April,  valuable  additional 
evidence  appears  to  have  been  obtained  by  Dr.  Burkitt,  of  Whitwick, 
who  stated  at  the  inquest  that  his  examination  of  the  blood  from  all  the 
bodies  recovered  showed  that  carbon  monoxide  poisoning  was  the 
cause  of  death  ”  (B.M.J.,  2,  1898,  p.  33). 

Degree  of  Toxicity  and  Fatal  Dose.— CO  is  not  a  natural  product  of 
“  internal  respiration.”  It  is  a  very  poisonous  gas,  quantities  as 
small  as  0’5  per  thousand  showing  symptoms,  while  2-3  per  thousand 
is  dangerous  to  life.  Its  toxic  effects  are  due  to  its  great  affinity  for 
the  haemoglobin  of  the  blood  with  which  it  combines  to  form  carboxy- 
haemoglobin.  The  affinity  of  CO  for  haemoglobin  is  more  than  200 
times  as  great  as  that  of  oxygen,  and  thus  even  the  smallest  quantities 
are  absorbed  and  retained  in  the  blood,  which  becomes  of  a  cherry-red 
colour.  The  carboxy-haemoglobin  cannot  effect  the  necessary  gaseous 
exchange  in  the  body,  and  death  ensues  from  suffocation  from  lack  of 
oxygen  as  was  first  demonstrated  by  Claude  Bernard. 

The  following  analysis  (in  the  “  Annual  Report  on  Mines  for 

1896, ”  by  W.  N.  Atkinson,  H.M.  Inspector  of  Mines)  is  made  from 

the  case  reported  on  p.  555.  The  remarks  are  from  the  2, 

1897,  p.  27,  vide  also  p.  567  et  seq. 

Mr.  Atkinson  was  at  the  pit  when  the  body  was  brought  up,  and  noticed  the 
characteristic  pink  colour  of  the  lips,  etc.  To  make  certain  as  to  the  nature  of 
the  accident,  however,  he  procured  a  mouse,  and  took  it  into  the  poisonous  air. 
Only  a  few  hours  had  passed,  and  the  ventilation  was  unaltered.  On  seeing 
the  mouse  fall  over,  Mr.  Atkinson  obtained  a  sample  of  the  air,  and  at  once 
retired.  Again,  venturing  in,  he  obtained  another  sample,  this  time  leaving  the 
mouse,  which  about  twenty  minutes  later  was  found  to  be  dead.  The  samples 
of  air  and  the  body  of  the  mouse  were  sent  to  Dr.  Haldane  for  examination. 
The  latter  reported  that  the  haemoglobin  of  the  mouse’s  blood  was  72*5  per 
cent.,  saturated  with  carbonic  oxide,  and  that  the  samples  had  the  following 


composition  : — 

Oxygen 

18-05 

17-75 

Carbonic  acid 

1-51 

.  1*74 

Nitrogen 

88-67 

78-66 

Firedamp  . 

1-60 

1-69 

Carbonic  oxide  . 

0-17 

0-16 

100-00 

100-00 

It  thus  appeared  that  along  with  the  carbonic  oxide  there  was  a  reduction 
of  about  4  per  cent,  in  the  oxygen.  The  effect  of  this  would  be  to  diminish  very 
considerably  the  mass  influence  of  the  oxygen  on  the  haemoglobin  passing  through 
the  pulmonary  capillaries,  and  so  to  increase  to  a  corresponding  extent  the  effect 
of  the  carbonic  oxide.  That  this  actually  occurs  in  the  living  body,  as  well  as  in 
vitro ,  was  recently  demonstrated  by  Dr.  Haldane.  In  pure  air  0-17  per  cent,  of  car¬ 
bonic  oxide  would  not  have  proved  actually  fatal,  to  judge  from  the  experimental 
data  hitherto  obtained.  As  the  lamps  of  the  manager  and  under-manager  were 
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not  extinguished  by  the  air,  and  as  the  lamp  goes  out  when  the  oxygen  percentage 
falls  to  17*3,  which  is  very  little  less  than  what  was  present  in  the  samples,  it 
seems  hardly  possible  that  the  air  which  proved  fatal  could  have  been  appre¬ 
ciably  more  vitiated  than  the  samples  themselves. 

This  case,  therefore,  appears  to  show  that  as  little  as  about  0-17  per  cent, 
of  carbonic  oxide  may  prove  fatal  to  a  man  when  the  oxygen  percentage  is  at 
the  same  time  so  far  diminished  as  just  to  allow  a  candle  or  lamp  to  burn.  The 
fact  that  Redhead  lost  consciousness  on  returning,  for  the  third  time,  into  the 
fresh  air  is  in  accordance  with  what  has  been  very  frequently  observed  in  similar 
cases,  but  no  satisfactory  evidence  has  yet  been  obtained  as  to  the  reason  why 
sudden  exposure  to  fresh  or  cool  air  so  frequently  produces  dangerous  effects 

In  a  somewhat  similar  case,  fatal  to  nineteen  miners,  in  a  lead 
mine,  in  1897,  Dr.  Haldane’s  report  is  as  follows  ( B.M.J. ,  2,  1898, 
p.  33)  : — 

The  samples,  together  with  the  bodies  of  two  mice  which  were  lowered  into 
the  poisonous  atmosphere  by  Dr.  Le  Neve  Foster  when  he  arrived,  were  forwarded 
from  the  Home  Office  to  Dr.  Haldane,  who  found  that  the  haemoglobin  in  the 
blood  of  both  the  mice  was  about  80  per  cent.,  saturated  with  carbonic  oxide, 
and  that  the  gas  had  the  following  composition  : — 


Oxygen  . 

Sample  1. 

Sample  2. 

15-48 

15*52 

Carbonic  acid  . 

4-22 

4-26 

Carbonic  oxide 

1-07 

1  *10 

Hydrogen 

0-48) 

79-12 

Nitrogen  and  argon  . 

78-75  J 

100-00 

100*00 

He  reported  that  “  the  composition  of  the  sample  corresponds  to  a  mixture 
produced  by  the  combustion  of  wood  or  other  similar  material.  Inhalation 
of  air  of  this  composition  would  produce  helplessness  (in  a  man)  within  about 
seven  or  eight  minutes  at  most,  and  would  soon  cause  death.  A  candle  would 
not  burn  in  such  air,  but  would  just  do  so  on  addition  of  a  third  of  its  volume 
of  fresh  air.  The  mixture  would  then  still  be  intensely  poisonous,  and  would 
still  be  so  if  diluted  with  four  times  its  volume  of  fresh  air.  When  diluted  with 
nine  times  its  volume  of  fresh  air  it  would  still  be  capable  of  rendering  a  man 
unable  to  walk”  ( vide  also  Dr.  Haldane,  “The  Causes  of  Death  in  Colliery 
Explosions  and  Underground  Fires  ”). 

Duration. — The  symptoms  commence  within  a  very  few  seconds 
of  breathing  CO,  and  if  the  proportion  of  gas  is  at  all  high,  say  as 
much  as  1  per  cent.,  they  will  very  rapidly  mount  to  a  severe  degree 
(vide  Cases).  It  is  probable  that  five  minutes’  exposure  to  1  per 
cent.  CO  would  inevitably  be  fatal,  but  the  time  would  obviously 
vary  with  the  percentage.  In  the  ordinary  cases  in  bedrooms,  etc., 
data  are  seldom  available  for  deciding  the  question.  Letheby  found 
that  2  per  cent,  killed  a  guinea-pig  in  two  minutes  and  J  per  cent, 
lolled  birds  in  three  minutes.  Sir  Thos.  Stevenson  found  \  per  cent, 
fatal  to  mice.  The  action  of  carbonic  oxide  on  the  body  is  that  of 
a  pure  narcotic  poison.  Even  so  small  a  quantity  as  TV  per  cent, 
is  noxious  to  animals.  The  animals  showed  no  sign  of  pain  ;  they 
fell  insensible,  and  either  died  at  once  without  convulsions,  or  they 
gradually  passed  into  a  state  of  profound  coma. 

Symptoms. — One  of  the  first  effects  is  to  create  an  utter  prostra¬ 
tion  of  strength,  so  that  even  in  a  person  awake  and  active  the  gas 
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may  speedily  produce  perfect  inability  to  move  or  to  call  for  assistance. 
Sir  Thos.  Stevenson  has  had  personal  experience  of  this.  In  one 
instance  a  charcoal  brazier  was  left,  only  for  a  short  time,  in  the  cell  of 
a  prison.  It  was  removed,  and  the  prisoners  went  to  sleep.  They 
experienced  no  particular  effects  at  first,  but  after  some  hours  two  were 
found  dead.  Thus,  then,  an  atmosphere  which  can  be  breathed  for 
a  short  time  with  impunity  may  ultimately  destroy  life. 

Carbonic  oxide  when  inhaled  for  a  short  time  produces  headache, 
pulsation  in  the  temples,  giddiness,  nausea,  vomiting,  and  great  pros¬ 
tration.  These  symptoms  are  followed,  in  fatal  cases,  by  insensi¬ 
bility  and  coma.  Convulsions  have  also  been  observed.  The  blood 
is  brightened  in  colour  by  this  gas,  while  it  is  darkened  by  carbonic 
acid.  The  bright  red  colour  is  due  to  CO-haemoglobin,  which  is  a  stable 
and  comparatively  permanent  body.  It  has  been  found  as  long  as 
three  weeks  after  death. 

For  a  very  graphic  account  of  the  symptoms,  vide  2,  1898, 

p.  33.  Dr.  Le  Neve  Foster  says  there: — 

“The  poison  took  effect  most  suddenly  ;  probably  its  action  was  accelerated 
by  the  exertion  of  climbing  rapidly.  I  felt  decidedly  queer  when  I  reached  the 
115  fathom  level,  and  thought  a  drop  of  brandy  might  revive  me.  I  took  out 
my  little  brandy  flask,  but  already  my  fingers  seemed  incapable  of  doing  the  work 
properly,  and  some  one  unscrewed  the  stopper  for  me.  I  took  a  small  sip  and  sat 
down.  Everything  then  seemed  in  a  whirl,  and  the  atmosphere  seemed  to  be 
a  dense  white  fog.  This  must  have  been,  so  far  as  I  can  judge,  a  little  before 
1  p.m.  .  .  .  Sitting  next  to  me  was  Mr.  Williams,  and  within  a  few  feet  were 
Captain  Keddicliffe  and  Henry  Clague  ;  the  men  who  had  remained  all  the  time 
at  the  115  fathom  level,  or  at  all  events  had  not  descended  as  low  as  we  did, 
had  started  to  climb  to  the  surface,  but  of  their  starting  I  have  no  recollection. 
A  curious  fact  is  that  we  all  sat  without  moving  or  trying  to  escape  ;  the  foot 
of  the  ladder  was  close  by,  yet  none  of  us  made  any  effort  to  go  to  it  and  ascend 
even  a  single  rung.  We  none  of  us  tried  to  walk  a  dozen  steps,  which  would  have 
led  us  to  the  other  side  of  the  shaft  partition,  where  we  all  knew  that  there  was 
a  current  of  better  air.  We  simply  sat  on  and  on.” 

Treatment. — This  is,  unlike  that  in  C02  poisoning,  of  but  little 
avail,  but  if  time  be  allowed,  fresh  air  or  pure  oxygen  and  artificial 
respiration  are  the  only  available  means.  The  cause  of  this  lack  of 
result  resides  in  the  fact  already  noted,  that  0  cannot  drive  out  CO 
from  its  combination  with  haemoglobin,  and  CO-haemoglobin  is  useless 
if  not  actively  poisonous.  Ammonia,  strychnine,  hypodermically,  and 
other  rapidly  diffusible  stimulants  should  be  tried  if  available. 

Post-mortem  Appearances. — Beyond  the  bright  cherry-red  colour  of 
the  blood,  there  are  few  appearances  either  suggestive  or  indicative 
of  CO  poisoning.  (Hoffmann,  Atlas,  plate  51.) 

Analysis. — The  presence  of  carbonic  oxide  in  the  blood  and  blood- 
tinged  fluids  from  the  viscera  may  be  demonstrated  in  various  ways. 
1.  By  the  persistent  vermilion-coloured  hue  of  the  fluids.  2.  By  the 
spectroscope,  the  two  bands  of  carbonic  oxide  haemoglobin  are  seen  to 
be  more  refrangible  than  those  of  oxy-haemoglobin.  In  making  the 
examination  it  is  best  to  use  a  spectroscope  which  enables  the  operator 
to  view  the  two  spectra  superposed —that  of  the  blood  under  examina- 
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tion,  and  that  of  normal  blood.  The  differences  in  refrangibility  of 
the  bands  of  oxy-hsemoglobin  and  of  carbonic  oxide  haemoglobin  are 
then  clearly  seen.  3.  The  non-disappearance  of  the  two-banded 
spectrum  with  the  appearance  of  a  one-banded  spectrum,  on  the 
addition  of  a  reducing  agent.  Stokes’s  solution1  is  best  for  this  purpose 
when  the  blood  is  fresh.  4.  The  presistence  of  the  florid  colour,  and 
of  the  two-banded  spectrum,  for  days  and  even  weeks,  even  when  the 
blood  through  decomposition  smells  strongly  of  sulphide  of  ammonium 
(sulphuretted  hydrogen).  In  order  to  test  the  irreducibility  of  the 
carbonic  oxide  haemoglobin,  Stokes’s  solution  is  now  no  longer  admis¬ 
sible,  since  it  blackens  when  brought  into  contact  with  the  putrid 
blood.  Yellow  sulphide  of  ammonium  is  at  this  stage  the  best  solu¬ 
tion  to  use  for  the  purpose.  5.  Ordinary  blood  when  mixed  with  a  30 
per  cent,  solution  of  caustic  soda  and  stirred,  forms  greenish  streaky 
clots,  whereas  blood  charged  with  carbonic  oxide  affords  reddish 
streaky  clots.  6.  Normal  blood  when  diluted  with  fifty  times  its 
volume  of  water,  and  then  treated  successively  with  yellow  sulphide  of 
ammonium  in  the  proportion  of  two  drops  to  a  fluid  ounce,  followed  by 
three  drops  of  ordinary  B.P.  acetic  acid,  affords  a  grey  colour,  whereas 
carbonic  oxide  blood  similarly  treated  affords  a  bright  red  coloration. 
Vide  also  works  on  Physiology  (Landois  and  Stirling,  Foster,  etc.). 

Cases.— In  his  annual  report  for  1896,  Mr.  W.  N.  Atkinson,  Her  Majesty’s 
Inspector  of  Mines  for  l^orth  Staffordshire,  gives  a  detailed  account  of  an  accident 
which  unfortunately  led  to  the  death  by  carbonic  oxide  poisoning  of  a  young  min¬ 
ing  engineer  of  great  promise,  the  manager  of  Stutton  Rosshurst  Colliery.  The 
cause  of  death  was  investigated  with  great  skill  and  thoroughness  by  Mr.  Atkinson, 
and  is  of  special  medical  interest  on  account  of  the  smallness  of  the  percentage 
of  carbonic  oxide  which  proved  fatal.  The  manager,  who  was  accompanied 
by  the  under-manager,  James  Redhead,  had  to  examine  a  disused  part  of  the 
mine,  and  in  the  course  of  this  work  endeavoured  to  pass  along  a  passage  nearly 
half  a  mile  in  length  leading  to  one  of  the  shafts.  When  within  about  a  hundred 
yards  of  the  fresh  air  at  the  end  of  this  passage  both  men  began  to  feel  much 
exhausted,  and  the  manager  was  unable  to  get  further.  After  doing  all  he  could 
to  help  him  Redhead  struggled  on  alone  into  the  fresh  air.  As  soon  as  he  had 
recovered  sufficiently  to  be  able  to  walk  he  returned  and  succeeded  in  helping 
the  manager  to  within  ten  or  fifteen  yards  of  the  fresh  air,  but  he  again  fell, 
and  was  only  able  to  crawd  out.  With  undaunted  courage  he  went  back  a 
second  time,  but  the  manager  was  now  unconscious,  and  Redhead  had  not 
strength  to  move  him,  and  on  returning  to  the  fresh  air  he  himself  became 
unconscious,  and  remained  so  for  some  time.  When  he  came  to  himself  he  suc¬ 
ceeded  in  summoning  assistance,  but  the  manager  was  found  to  be  dead  (B.M  J 
2,  1897). 

Vide  also  B.M.J. ,  2,  1898,  p.  32,  for  the  Snaefell  case,  report  by 
Prof.  Le  Neve  Foster. 

Poisoning  by  Fumes  from  Stoves. 

In  the  cases  of  poisoning  by  charcoal  vapours,  the  effects  seem  to 
be  due  to  both  CO  and  C02. 

Cases.  A  man  was  cleaning  the  windows  of  three  small  rooms  on  the  base¬ 
ment-floor  of  a  house.  The  first  room  had  a  door  opening  into  a  court-yard  ; 

1  Stokes’s  reagent  is  a  solution  of  ferrous  sulphate  to  which  tartaric  acid  has 
een  added.  Before  use  ammonia  is  added  till  the  reaction  is  alkaline. 
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the  others  merely  communicated  with  each  other  by  a  central  door,  and  there 
was  no  fireplace  in  any  one  of  them.  A  brazier  of  burning  charcoal  had  been 
placed  in  the  outer  room  for  the  purpose  of  drying  it,  but  it  appeared  that  the 
deceased  had  shut  the  outer  door,  and  had  removed  the  brazier  into  the 
inner  room  of  the  three,  leaving  the  communicating  doors  open.  In  two  hours 
the  man  was  found  quite  dead,  lying  on  the  floor  of  the  middle  room.  The 
countenance  was  pale,  as  well  as  the  whole  of  the  skin  :  the  eyes  were  bright 
and  staring,  the  pupils  widely  dilated,  the  lips  bloodless,  the  jaws  firmly  fixed, 
the  tongue  protruding  ;  and  the  face  and  the  limbs  were  cold.  Some  frothy 
mucus  had  escaped  from  the  mouth.  The  person  who  discovered  the  deceased, 
found  the  ashes  in  the  brazier  still  burning,  and  he  experienced  great  oppression 
in  breathing.  An  inquest  was  held,  without  an  inspection  of  the  body,  and  a 
verdict  of  “  accidental  death  ”  returned.  The  body  was  afterwards  inspected. 
On  opening  the  head,  the  vessels  on  the  surface  of  the  brain  were  found  much 
distended  with  dark  liquid  blood  ;  the  pia  mater  was  bedewed  with  serum.  The 
brain  was  of  unusually  firm  consistency,  and  numerous  bloody  points  appeared 
on  making  a  section  of  it.  The  lateral  ventricles  were  distended  with  about  an 
ounce  and  a  half  of  pale  serum,  and  the  vessels  of  the  choroid  plexus  were  much 
congested.  The  cerebellum  was  firm,  and  presented  on  section  numerous  bloody 
points.  The  lungs  had  a  slate-colour.  On  the  left  side  of  the  chest  there 
were  eight  ounces  of  serum,  tinged  with  blood,  and  nearly  an  equal  quantity 
on  the  right  side.  On  cutting  into  the  organs,  a  large  quantity  of  serous  fluid 
mixed  with  blood,  escaped.  The  bronchial  tubes  were  filled  with  a  frothy  fluid 
tinged  with  blood.  The  pericardium  contained  an  ounce  of  pale  serum  ;  the 
heart  was  enlarged — its  cavities  contained  no  blood  :  the  liver  and  kidneys  were, 
however,  much  gorged.  There  was  no  doubt  that  the  cause  of  death  was  the 
inhalation  of  charcoal  vapour  ;  and  it  is  probable  that  the  man  died  from  breath¬ 
ing  but  a  comparatively  small  proportion.  The  capacity  of  the  chambers  must 
have  nearly  reached  two  thousand  cubic  feet ;  the  deceased  had  been  there  only 
two  hours,  and  when  the  person  who  discovered  him  entered  the  rooms,  the  air 
was  not  so  vitiated  but  that  he  could  breathe,  although  with  some  oppression. 
The  fuel  was  then  in  a  state  of  combustion. 

In  a  case  of  death  from  charcoal-vapour,  which  was  referred  to  Paget  and  the 
author,  there  was  a  considerable  effusion  of  blood  in  the  sub -mucous  tissue  of  the 
stomach.  This  appearance  led  at  first  to  a  strong  suspicion  of  irritant  poisoning. 
A  full  investigation  of  the  circumstances,  however,  showed  that  the  suspicion 
was  unfounded.  The  vapour  had  descended  through  a  flue  communicating  with 
the  bedroom  in  which  deceased  slept  with  her  husband  :  it  destroyed  the  wife, 
and  nearly  killed  the  husband.  A  stove  with  burning  charcoal  had  been  placed 
in  the  room  above  that  in  which  the  couple  slept,  and  an  iron  pipe  conveyed  the 
products  of  combustion  into  a  flue,  whence  they  descended  into  the  bedroom  and 
caused  the  fatal  accident.  It  is  sometimes  difficult  to  account  for  the  mode  by 
which  these  gaseous  mixtures  find  their  way  into  an  apartment.  In  the  above- 
mentioned  case  there  was  great  difficulty  in  procuring  correct  information. 
There  was  neither  fire  in  the  bedroom  nor  any  source^of  combustion,  and  this 
at  first  strengthened  the  suspicion  that  the  husband  must  have  poisoned  the 
wife  at  their  supper  on  the  previous  night.  Devergie  relates  a  somewhat  similar 
case,  in  which  the  wife  was  found  dead  in  bed,  while  the  husband,  lying  by  her 
side,  was  in  a  state  of  unconsciousness,  from  whichTie^did  not  recover  until  the 
next  day.  In  this  case  there  was  no  stove  nor  fire,  norany  source  of  combustion 
in  the  room.  The  noxious  gases  must  have  leaked  into  the  room  through  the 
fissures  in  a  chimney  adjoining.  A  mother  and  daughter  went  to  bed.  In  the 
morning,  the  daughter  was  found  on  her  face  dead — the  face  livid,  and  there 
had  been  copious  bleeding  from  the  nose.  The  mother  was  insensible,  and 
recovered  only  after  many  hours  under  treatment.  The  cause  of  the  accident 
was  traced  to  an  imperfect  joint  in  a  furnace-flue,  which  passed  through  the 
bedroom  to  a  chimney. 

The  case  of  the  late  Mr.  Quintin  Hogg,  who  was  asphyxiated  in  1903,  at  the 
Polytechnic,  in  the  course  of  having  a  hot  bath,  deserves  to  be  mentioned  in 
order  to  emphasise  the  danger  of  geysers  in  closed  bathrooms  without  proper 
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ventilation  for  the  waste  products  of  combustion  of  the  gas.  His  death  otherwise 
is  only  one  of  a  large  number  of  such  accidents  occurring  annually.  It  was 
attributed  to  the  “  products  of  the  incomplete  combustion  from  a  gas  heater.” 
Zola,  the  eminent  French  author,  met  with  a  similar  fate  in  1902  from  a  charcoal 
stove. 


Poisoning  by  Water-gas.  ’ 

Source  and  Method  of  Occurrence— Water-gas,  made  by  passing 
steam  over  hot  coke,  is  essentially  a  mixture  of  hydrogen  and  carbonic 
oxide  gases,  and  contains  about  45  or  50  per  cent,  of  each  of  H  and  CO, 
and  2  to  6  per  cent,  of  N  and  C02.  It  is  odourless,  and  highly  poisonous. 
Many  fatal  accidents  have  occurred  in  the  United  States  of  America 
from  its  escape  into  the  air  of  rooms.  It  is  used  for  the  production  of 
high  temperatures  as  in  smelting  metals  and  when  carburetted  is 
also  used  as  an  iUuminant.  Its  introduction  for  these  commercial 
purposes  has  given  rise  to  serious  accidents. 

For  Toxicity,  Symptoms,  etc.,  vide  “  CO  Poisoning.” 

Cases. — On  November  20,  1889,  two  forgemen,  French  and  Fenwick,  occupied 
a  cabin  in  which  there  was  a  cooking-stove  heated  by  water-gas.  By  an  accident 
the  gas  was  extinguished,  the  tap  being  left  partially  turned  on.  In  the  course 
of  the  day  they  were  found  dead,  as  if  asleep.  Two  days  later  the  bodies  were 
examined  by  several  medical  men  in  a  room  of  39,000  cubic  feet  capacity,  and 
receiving  perhaps  1,000  cubic  feet  of  fresh  air  per  minute.  Before  the  bodies 
were  well  opened,  several  of  those  engaged  were  affected  by  the  gas,  which  was 
escaping  into  the  room,  and  one  seriously.  All  recovered.  Two  days  after  this, 
and  four  days  after  the  deaths  occurred,  Sir  Thomas  Stevenson  assisted  at  the 
post-mortem  examinations,  which  had  been  abandoned  on  the  previous  occasion. 
The  appearances  were  typical  of  those  from  carbonic  oxide  poisoning,  viz.,  a 
rosy  hue  of  the  viscera  and  of  the  post-mortem  hypostases,  a  fresh  appearance 
of  the  viscera,  an  exudation  of  rosy  blood-stained  fluid  into  the  stomach,  bladder, 
and  cranial  cavity.  The  rosy  hue  of  portions  of  the  viscera  was  clearly  visible 
seventeen  months  later,  though  the  organs  were  simply  kept  in  glass- stoppered 
bottles.  The  blood  also  retained  its  rosy  hue  for  many  weeks,  and  throughout 
this  time  showed  the  two  absorption  bands  of  carbonic  oxide  haemoglobin 
(Guy’s  Hosp.  Rep.,  1889,  p.  223). 

At  a  meeting  of  the  Royal  Academy  of  Medicine,  in  Ireland,  in  May,  1904, 
Prof.  McWeeney  brought  forward  no  less  than  seven  fatal  cases  in  three  years. 
He  gave  full  details,  and  laid  special  stress  on  the  presence  of  CO -haemoglobin 
in  the  bodies.  In  the  first  group  the  family  of  four  lived  in  a  house  where  gas 
was  not  used  and  there  were  no  fittings.  The  gas  had  penetrated  into  it  from 
a  broken  main  in  the  street,  with  the  result  that  one  of  the  persons  was  found 
dead,  and  the  others  were  more  or  less  collapsed.  The  haemoglobin  in  the  fatal 
case  contained  much  carbon  monoxide.  In  the  second  group  an  attempt  had 
been  made  to  defraud  the  gas  company  by  leading  the  gas  into  the  house  with¬ 
out  it  passing  through  the  meter.  The  indiarubber  tube 'used  in  the  attempt 
had  slipped  off,  with  the  result  that  the  family  of  three  persons  were  asphyxiated 
in  their  sleep.  The  third  group  of  cases  was  that  of  a  man  and  his  wife  who  were 
suffocated  in  a  bedroom  at  a  Dublin  hotel  by  gas  escaping  from  a  wall-bracket, 
the  stop-cock  of  which  was  half  open.  The*1  last  case  was  that  of  a  young  man 
who  was  asphyxiatedlin  his  bath  by  the  carbon  monoxide  contained  in  fumes 
escaping  from  a  badly  constructed  and  unventilated  (“geyser.”  The  haemo¬ 
globin  in  this  case  was  loaded  with  carbon  monoxide  ( Lancet ,  1,  1904,  p.- 1427). 

For  references  to  inquests  on  thirty- three  cases,  vide  1, 

1897,  p.  1308.  In  1909  several  cases  occurred  in  Belfast  and  led  to  an 
inquiry  into  the  question. 
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Poisoning  by  Vapours  of  Lime-kilns,  etc. 

These  are  really  cases  of  CO  and  C02  poisoning,  but  the  editor 
feels  that  Dr.  Taylor’s  remarks  should  be  preserved. 

In  the  burning  of  lime,  carbonic  acid  is  given  out  abundantly  ; 
but,  owing  to  the  nature  of  the  fuel  used,  carbonic  oxide  and  sulphurous 
acid  are  mixed  with  gas.  Persons  who  have  incautiously  slept  in 
the  neighbourhood  of  a  burning  lime-kiln  during  a  winter’s  night,  have 
been  destroyed  by  the  respiration  of  these  gases.  The  discovery  of  a 
dead  body  in  such  a  situation  would  commonly  suffice  to  indicate  the 
real  cause  of  death  ;  but  a  practitioner  ought  not  to  be  the  less  prepared 
to  show  that  there  existed  no  other  apparent  cause  of  death  about  the 
person.  It  is  obvious  that  a  person  might  be  murdered,  and  the  body 
placed  subsequently  near  a  lain  by  the  murderer  in  order  to  avert 
suspicion.  If  there  are  no  marks  of  external  violence,  the  stomach 
should  be  carefully  examined  for  poison  ;  in  the  absence  of  all  external 
and  internal  injuries,  medical  evidence  will  avail  but  little  ;  for  a  person 
might  be  criminally  suffocated,  and  his  body,  if  found  under  the  cir¬ 
cumstances  above  stated,  would  present  scarcely  any  appearances 
upon  which  a  medical  opinion  could  be  securely  based. 

The  vapours  of  brick-kilns  are  equally  deleterious,  the  principal 
agents  being  carbonic  acid  and  carbonic  oxide  ;  although,  according  to 
the  state  of  combustion  of  the  fuel,  ammonia,  hydrochloric  acid, 
sulphuretted  hydrogen,  and  sulphurous  acid  may  be  also  evolved.  In 
1842,  two  boys  were  found  dead  on  a  brick-kiln  near  London,  whither 
they  had  gone  for  the  purpose  of  roasting  potatoes.  Although  the 
cause  of  death  in  the  two  cases  was  clearly  identical,  in  one  instance 
the  body  was  extremely  livid,  while  in  the  other  there  was  no  lividity 
whatever.  Such  accidents  are  frequent. 

Brick-kilns  are  frequently  the  subjects  of  injunction  or  action  on 
the  ground  of  their  being  public  nuisances.  There  can  be  no  doubt  that 
the  vapours  which  they  give  off  are  noxious,  i.e.,  injurious  to  health 
as  well  as  offensive,  and  that  they  create  great  discomfort.  They 
contaminate  the  air,  and  render  it  unfit  for  respiration.  In  contested 
cases  the  medical  and  general  evidence  is  often  very  conflicting.  In  one, 
Re  Tassell,  1867,  Wood,  V.-C.,  in  granting  an  injunction,  justly 
observed  that  brick- burning  was  not  the  less  a  public  nuisance  because 
certain  individuals  were  so  peculiarly  constituted  as  not  to  object 
to  it,  the  real  question  being  how  far  it  affected  the  generality  of  persons 
of  ordinary  habits.  The  vapours  of  cement-kilns  are  quite  as  noxious 
as  those  of  brick-kilns  :  carbonic  and  sulphurous  acids  predominate 
in  them. 

Poisoning  by  Coal-gas. 

Source  and  Method  of  Occurrence. — Coal-gas,  as  is  well  known, 
is  the  product  of  distillation  of  coal.  Its  composition  is  very  variable. 
An  analysis  of  coal-gas,  as  supplied  in  London,  shows  that  it  contains 
per  cent. — of  hydrogen,  46'43  ;  of  marsh  gas,  38-9  ;  carbonic  oxide, 
5*62  ;  olefiant  gas,  3'86  ;  watery  vapour,  2*48  ;  nitrogen,  2‘22  ;  car- 
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bonic  acid,  -46.  Carbonic  oxide  is  the  chief  poisonous  substance  in 
coal-gas  ;  but  there  is  little  doubt  that  the  heavier  hydrocarbons  also 
have  a  noxious  influence. 

Poisoning  by  it  is  almost  always  due  to  carelessness  in  turning  off 
gas-pipes  at  night,  or  to  deliberate  suicide  ( vide  cases).  The  following 
incident,  reported  from  America,  is  instructive  : — 

The  main  from  the  gasworks  was  suddenly  turned  off  in  the  middle  of  the 
night,  with  the  result  that  when  the  gas  was  turned  on  again,  every  household 
supplied  by  the  main  was  in  danger  either  of  poisoning  or  explosion. 

In  1901,  coal-gas  was  responsible  for  thirty-one  deaths,  of  which  seven 
were  suicidal.  It  seems  to  be  increasing  in  favour,  to  judge  by  the 
newspaper  reports  of  suicides. 

Coal-gas  owes  its  peculiar  odour  chiefly  to  the  vapour  of  naphtha, 
which  thus  indicates  its  presence.  The  odour  begins  to  be  perceptible 
in  air  when  the  gas  forms  only  the  1,000th  part  ;  it  is  easily  perceived 
when  forming  the  700th  part ;  but  the  odour  is  strongly  marked  when 
it  forms  the  150th  part.  Some  persons  can  detect  1-10, 000th  part  in 
air  by  the  sense  of  smell.  In  most  houses  in  which  gas  is  burnt, 
the  odour,  owing  to  leakage,  is  plainly  perceived  ;  and  it  is  a  serious 
question  whether  health  and  life  may  not  often  be  affected  by  the 
long-continued  breathing  of  an  atmosphere  containing  but  a  very 
small  proportion  of  gas.  The  odour  will  always  convey  a  sufficient 
warning  against  its  poisonous  effects.  It  should  be  known  that  this 
gas  will  penetrate  into  dwellings  in  an  insidious  manner,  and  several 
fatal  accidents  from  it  thus  penetrating  cottages  are  on  record. 

Toxicity  and  Fatal  Dose. — Little  can  be  said  on  this  point.  They 
probably  closely  correspond  to  those  of  simple  CO.  * 

It  is  impossible  to  determine  exactly  what  proportion  of  this  gas  in 
air  will  destroy  life.  An  atmosphere  containing  from  7  to  12  per  cent 
has  been  found  to  destroy  dogs  and  rabbits  in  a  few  minutes  ;  when 
the  proportion  was  from  If  to  2  per  cent,  it  had  little  or  no  effect. 
With  respect  to  man,  it  may  destroy  life  if  long  breathed  when  forming 
about  9  per  cent.,  i.e.,  when  it  is  in  less  than  an  explosive  proportion^ 

In  the  manufacture  of  coal-gas  the  proportion  of  carbon  monoxide 
seems  to  be  on  the  increase,  the  deficiency  of  illuminating  power  being 
supplied  by  the  addition  of  an  “  enricher.”  In  consequence  of  this 
excess  of  carbon  monoxide,  a  leakage  of  coal-gas,  barely  recognisable 
by  the  smell,  is  distinctly  dangerous  to  health.  Lamie  in  1891  showed 
that  carbon  monoxide  could  be  obtained  from  the  desanguinated 
brains  of  dogs  killed  by  the  gas.  That  carbon  monoxide  is  readily 
p  ken  up  by  nerve  tissues  has  been  further  proved  by  Croizet,  of 
Paris,  who  has  shown  that,  after  the  acute  symptoms  of  poisoning  by 
the  gas  have  passed  away,  secondary  manifestations  may  appear  in 

the  form  of  peripheral  neuritis  and  trophic  lesions  (Lancet,  2,  1903 
p.  1798). 

Duration  and  Onset. — The  same  as  those  of  CO  so  far  as  is  known. 

Symptoms.  The  symptoms  produced  by  coal-gas,  when  mixed 
n  a  large  proportion  with  air,  are— giddiness,  headache,  nausea  with 
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vomiting,  confusion  of  intellect,  loss  of  consciousness,  general  weakness 
and  depression,  partial  paralysis,  convulsions,  and  the  usual  pheno¬ 
mena  of  asphyxia.  In  1902  the  editor  met  with  a  case  in  a  baby  in 
which  the  principal  symptom,  in  fact  the  only  one,  was  vomiting 
(vide  cases).  Insensibility  may  be  an  early  symptom  in  a  very  diluted 
atmosphere,  and  unless  the  person  is  speedily  removed  into  fresh  air 
he  will  die.  In  one  case,  a  man  entered  a  large  open  pipe  four  feet 
in  diameter,  which  had  been  used  for  gas,  to  look  for  a  leak.  He 
thought  all  the  gas  had  been  let  off.  On  entering  the  pipe  he  perceived 
a  strong  smell,  and  remembered  nothing  further.  He  was  taken  to 
the  infirmary  in  an  unconscious  state,  suffering  from  violent  muscular 
contractions.  He  recovered  in  two  days  (Lancet,  1870,  2,  p.  816).  The 
breathing  of  this  gas  renders  a  man  entirely  powerless  to  give  any 
alarm  or  make  any  effort  to  save  himself.  Stupefaction,  and  a  loss  of 
all  muscular  power,  speedily  follow  the  inhalation  of  diluted  coal-gas. 
Convulsions  are  sometimes  seen  (vide  cases). 

Chronic  poisoning  by  illuminating  gas  has  been  carefully  studied 
by  Dr.  J.  C.  Bayley,  of  New  York.  He  found  that  the  prominent 
symptoms  were  anaemia,  albuminuria,  and  occasionally  enlargement  of 
the  spleen,  causing  a  simulation  of  malaria.  The  patients  improved  or 
recovered  completely  on  being  removed  to  a  pure  atmosphere.  The 
poisoning  was  caused  by  gas  having  leaked  slowly  from  mains  and 
service  pipes,  sometimes  in  such  small  quantity  as  to  give  no  warning 
by  the  smell.  Dr.  J.  T.  Yarrow,  jun.,  has  described  similar  cases.  In 
two  cases  he  detected  CO-hpemoglobin  in  the  blood,  and  in  one  case  in 
the  urine. 

Treatment. — Precisely  the  same  as  for  CO  poisoning  (q.v.). 

Post-mortem  Appearances. — The  appearances  after  death  will 
be  understood  from  the  following  cases  A  family  breathed  for  forty 
hours  an  atmosphere  contaminated  with  coal-gas  which  had  escaped 
from  a  pipe  passing  near  the  cellar  of  the  house  in  which  they  lodged. 
On  the  discovery  of  the  accident  four  of  the  family  were  found  dead. 
The  father  and  mother  still  breathed  ;  in  spite  of  treatment  the  father 
died  in  twenty-four  hours,  but  the  mother  recovered.  When  the  five 
bodies  were  inspected,  there  was  a  great  difference  in  the  appearances  ; 
but  the  principal  changes  observed  were,  injection  of  the  brain  and  its 
membranes — the  pia  mater  (inner  membrane)  being  gorged  with  blood, 
and  the  whole  surface  of  the  brain  intensely  red.  In  the  three  of  the 
cases  there  was  an  effusion  of  blood  (coagulated)  on  the  dura  mater 
and  in  the  spinal  canal.  The  lining-membrane  of  the  air -passages  was 
strongly  injected,  and  there  was  spread  over  it  a  thick  viscid  froth, 
tinged  with  blood  ;  the  substance  of  the  lungs  was  a  bright-red 
colour,  and  the  blood  in  the  vessels  was  coagulated.  In  two  cases  there 
was  found  congestion  of  the  brain  and  its  membranes,  with  injection  of 
the  fining-membrane  of  the  air-passages  ;  and  the  blood  was  remark¬ 
ably  liquid.  In  addition  to  these  effects  noticeable  to  the  eye,  the 
nose  will  perceive  a  very  strong  smell  of  coal-gas  on  opening  the  body 
if  there  be  not  too  long  delay.  There  is  nothing  at  all  distinctive  except 
the  smell,  for  the  blood  may  be  dark  instead  of  red,  as  in  the  following : — 
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A  gasfitter  accidentally  breathed  coal-gas  while  connecting  a  tube  with  a 
meter.  There  was  a  strong  smell  of  gas  in  the  place.  He  was  working  in  a 
closet,  and  he  was  found  insensible  on  the  top  of  a  pair  of  steps  in  a  sitting 
posture,  his  head  on  one  side,  his  arms  hanging  down,  and  his  back  leaning  against 
the  wall,  in  the  attitude  in  which  he  had  been  engaged  at  his  work.  He  had 
evidently  died  quietly  and  placidly  on  his  seat,  and  had  made  no  attempt  to 
descend  the  steps.  He  was  last  seen  alive  an  hour  before  he  was  found  dead, 
and  he  no  doubt  died  rapidly  from  the  inhalation  of  the  gas.  An  inspection 
of  the  body  was  made  twenty-four  hours  after  death.  Externally,  the  skin  of 
the  face  and  upper  part  of  the  body  was  pale,  rigidity  was  well  marked,  and  there 
was  general  lividity  of  the  back  of  the  body  as  well  as  of  the  limbs.  The  cornea 
glazed  and  the  face  pale  and  placid  ;  there  was  some  froth  about  the  mouth, 
the  pupils  were  rather  dilated,  and  the  limbs  supple.  The  blood  was  every¬ 
where  fluid.  The  brain  and  its  membranes  were  not  congested,  but  were  rather 
pale  than  otherwise  ;  the  ventricles  contained  a  pale  serum.  There  was  a  strong 
odour  of  coal-gas  on  exposing  the  brain.  The  lungs  were  of  a  dark- red  colour, 
and  did  not  collapse  on  raising  the  sternum  ;  they  were  dark  at  the  back  of  the 
lobes  from  gravitation  of  blood ;  and  their  structure  was  healthy.  The  windpipe 
and  bronchi  contained  frothy  mucus  in  some  quantity.  A  powerful  odour  of 
gas  was  perceived  on  compressing  the  lungs.  The  heart  was  healthy  ;  the  right 
cavities  were  distended  with  blood,  the  left  were  nearly  empty  ;  the  blood  was 
everywhere  black.  There  was'congestion "of  the  abdominal  viscera,  but  no  other 
unusual  appearance. 

Analysis. — The  circumstances  under  which  the  accident  occurs 
will  generally  suffice  to  establish  the  nature  of  the  noxious  agent. 
Coal-gas  burns  with  a  bright- white  light,  producing  carbonic  acid  and 
water.  A  taper  should  be  cautiously  applied  to  a  small  quantity  ; 
since,  when  the  gas  is  mixed  with  the  air  in  the  proportion  of  from  1 1 
to  14  per  cent.,  it  is  dangerously  explosive.  For  this  reason  no  lighted 
candle  should  be  taken  into  an  apartment  where  an  escape  has  occurred, 
until  all  the  doors  and  windows  have  been  for  some  time  kept  open, 
and  the  smell  of  gas  has  entirely  disappeared.  The  combustion  of 
the  gas,  or  its  explosion  with  the  air,  is  a  sufficient  test  of  its  nature  ; 
the  peculiar  odour  and  the  want  of  action  on  a  salt  of  lead,  if  the  gas 
is  pure,  will  distinguish  it  from  sulphuretted  hydrogen.  Coal-gas  when 
passed  through  diluted  blood  turns  it  crimson,  owing  to  the  formation 
of  CO-hsemoglobin. 

Cases. — Suicide  by  coal-gas  has  become  curiously  prevalent  in 
the  last  few  years.  The  following  cases  could  be  multiplied  many  times. 

In  the  Wandsworth  Town  Hall,  on  May  2nd,  1904,  Mr.  John  Troutbeck 
held  an  inquiry  regarding  the  death  of  James  Cole,  aged  sixty- one.  A  son  of  the 
deceased  said  his  father  had  been  worried  about  business  matters,  and  suffered 
from  insomnia,  following  an  attack  of  influenza,  but  he  had  never  threatened 
his  life.  When  the  witness  last  saw  him  on  Wednesday  night  he  was  playing 
cards  with  a  friend.  The  widow  stated  that  on  Thursday  morning  she  sent  her 
little  daughter  to  the  deceased  asking  whether  he  was  going  to  get  up  for  break¬ 
fast.  She  returned  and  said,  “  Mamma,  dada  has  got  a  piece  of  tubing  in  his 
mouth,  and  he  is  dead.”  Witness  ran  into  her  husband’s  room  and  found  the 
bed-clothes  over  his  face.  Gas  was  escaping  from  a  piece  of  india-rubber 
tubing,  which  her  daughter  had  removed  from  his  mouth,  and  it  was  connected 
Hath  the  gas-jet.  Dr.  Freyberger  said  death  was  due  to  coal-gas  poisoning, 
and  a  verdict  of  suicide  during  temporary  insanity  was  returned. 

Accidents  remain  as  frequent  now  as  ever  ;  the  following  case  is 

m.j. — vol  ii,  35 
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thus  reported  by  Mr.  J.  T.  Jackson  ( Lancet ,  1896,  p.  1792).  It  shows 
some  rather  unusual  symptoms. 

Two  servants,  the  elder  aged  fifty-six  years  and  the  younger  aged  fourteen 
years,  were  in  the  habit  of  sleeping  together  in  a  small,  badly  ventilated  bedroom 
without  a  fireplace,  and  in  which  there  was  a  gas  bracket  by  the  window.  They 
were  forbidden  by  their  mistress  to  use  the  gas,  and  were  supplied  with  a  small 
safety  oil-lamp  and  a  candlestick.  On  the  morning  of  April  25th,  about  seven 
o’clock,  as  they  did  not  appear  to  be  getting  up  at  their  usual  time,  their  mistress 
went  up  to  their  bedroom  and  immediately  smelt  a  strong  smell  of  gas,  and  upon 
their  door  being  opened  found  the  room  full  of  it.  One  of  the  sons  coming  to  her 
assistance  opened  the  window  and  turned  off  the  gas-tap,  from  which  it  had  been 
escaping.  Upon  looking  round  they  saw  the  elder  patient  lying  half  out  of  the 
bed  and  dead,  but  seeing  that  the  younger  one  was  still  breathing  they  carried  her 
into  the  next  room,  placed  her  on  the  bed,  and  opened  the  window.  Mr.  Jackson 
was  summoned  a  little  before  8  a.m.  and  found  the  woman  dead,  so  he  attended 
to  the  girl  immediately.  He  found  her  lying  on  the  bed  quite  unconscious, 
with  the  pupils  widely  dilated,  the  conjunctivas  injected  and  the  extremities  cold. 
The  face  was  pallid,  but  not  dusky,  neither  were  the  lips.  The  breathing  was 
quick,  but  not  laboured,  and  the  pulse  was  quick  and  feeble.  Hot  bottles  were 
applied  to  the  feet  and  legs  and  blankets  thrown  over  them  and  mustard  plasters 
to  the  chest,  the  heart,  and  the  back  of  the  neck.  She  was  given  some  sal 
volatile  and  water  by  the  mouth  without  difficulty.  Shortly  afterwards  con¬ 
vulsions  came  on,  affecting  the  facial  muscles,  with  closure  of  the  jaws,  and  also 
both  arms  and  hands.  The  legs  did  not  appear  to  be  affected.  With  the  assist¬ 
ance  of  another  practitioner,  who  had  also  been  called  in,  artificial  respiration 
was  performed  for  a  time,  but  as  there  seemed  to  be  no  difficulty  in  breathing 
this  was  left  off.  Hot  coffee  was  given  per  rectum,  and  as  the  convulsions  still 
continued  bromide  of  potassium  and  brandy  were  injected  by  the  rectum  at 
intervals  of  three  hours.  The  convulsions  were  accompanied  by  restlessness 
and  some  moaning.  There  was  no  return  of  consciousness,  and  she  remained 
in  this  condition  until  6.30  p.m.,  when  the  breathing  became  more  hurrid,  she 
coughed  up  blood-stained,  frothy  mucus,  her  face  became  covered  with  per¬ 
spiration,  and  the  pulse  becoming  more  rapid  she  died  about  10  p.m.  There  was 
no  post-mortem  examination.  On  examining  the  servants’  room  the  candle 
was  found  quite  burnt  down  in  the  candlestick.  The  supposition  is  that  the 
woman  had  been  sitting  up  late,  burnt  out  the  candle,  had  lighted  the  gas  and  had 
not  properly  turned  it  off,  or  in  attempting  to  do  it  had  turned  it  slightly  on 
when  the  flame  went  out. 

Poisoning  by  Sulphuretted  Hydrogen  (SHa). 

Source  and  Method  of  Occurrence. — Sulphuretted  hydrogen  gas 
is  largely  used  or  produced  in  connection  with  many  chemical  industries, 
e.g.,  in  the  nickel  and  cobalt  industry,  in  de-arsenicating  acids,  and  in 
the  manufacture  of  leather.  It  is  produced  in  the  soda  industry,  in 
the  preparation  of  carbon  bisulphide,  in  the  manufacture  of  illuminating 
gas,  in  blast  furnaces,  etc.  It  is  also  generated  in  large  quantities  in 
putrefactive  processes,  especially  in  sewers  and  cesspools. 

The  men  who  were  engaged  in  working  at  the  Thames  Tunnel 
suffered  severely,  during  the  excavation,  from  the  presence  of  this 
gas  in  the  atmosphere  in  which  they  were  obliged  to  work.  The  air,  as 
well  as  the  water  which  trickled  through  the  roof,  was  found  to  contain 
sulphuretted  hydrogen  :  it  was  probably  derived  from  the  action  of 
the  water  on  iron-pyrites  in  the  clay  :  it  issued  in  sudden  jets.  Poison- 
ing  by  this  gas  is  always  either  accidental  or  (very  rarely)  suicidal. 
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The  very  offensive  odour  which  a  small  portion  of  it  communicates  to  a 
large  quantity  of  air  is  sufficient  to  announce  its  presence,  and  thus, 
with  due  caution,  to  prevent  any  dangerous  consequences.  The 
Lancet,  1,  1903,  p.  225,  contains  an  interesting  article  on  the  subject 
by  Thos.  Oliver  ;  three  fatal  cases  are  there  reported,  with  experimental 
observations  on  the  cause  of  death. 

Toxicity  and  Fatal  Dose. — When  breathed  in  its  pure  state  it  is 
said  to  be  instantly  fatal.  The  editor  thinks  this  may  be  true,  though 
he  is  unable  to  find  any  corroborative  evidence.  Parent-Duchatelet 
observed  that  workmen  breathed  with  impunity  an  atmosphere  con¬ 
taining  1  per  cent,  of  sulphuretted  hydrogen  ;  and  he  states  that  he 
himself  had  breathed,  without  serious  symptoms  ensuing,  air  which 
contained  three  yer  cent,  [but  vide  below,  p.  569. — Ed.].  In  drains 
and  sewers,  rats  and  other  vermin  are  found  to  live  in  large  numbers, 
when  the  air  in  these  localities  contains  from  2  to  8  per  cent,  of 
this  gas  (Devergie,  “  Med.  Leg.,”  vol.  2,  p.  520).  An  atmosphere 
containing  from  6  to  8  per  cent,  of  the  gas  might  speedily  kill,  although 
nothing  certain  is  known  of  the  smallest  proportion  required  to 
destroy  human  life.  One  fact,  however,  is  worthy  of  attention, 
namely,  that  the  breathing  of  an  atmosphere  only  slightly  impreg¬ 
nated  with  the  gas  may,  if  long  continued,  seriously  affect  a  person, 
destroy  health,  and  even  cause  death.  [Such  was  Dr.  Taylor’s  state¬ 
ment,  but  his  evidence  is  inconclusive. — Ed.] 

It  is  well  Imown  that  sulphuretted  hydrogen  in  poisonous  propor¬ 
tions  may  easily  be  given  off  from  the  very  concentrated  sewage  con¬ 
tained  in  cesspools.  It  is  often  assumed,  however,  that  the  same  danger 
cannot  arise  from  the  comparatively  dilute  liquid  contained  in  ordinary 
sewers  unless  acid  has  been  allowed  to  get  into  them  and  to  come  into 
contact  with  deposits  containing  sulphides,  as  in  the  case  of  the  Lam¬ 
beth  accident.  Dr.  Haldane  (loc.  cit.)  says  : — 

Th©  sewage  ordinarily  met  with  in  well-built  sewers  does  not  contain  sul* 
pliuretted  hydrogen,  nor  does  ordinary  sewer  air  blacken  lead  paper.  It  seems 
probable  that  so  long  as  sewage  is  sufficiently  aerated  there  is  no  evolution  of 
sulphuretted  hydrogen,  the  bacteria  simply  oxidising  the  sulphur  of  the  albumen 
to  sulphates,  and  the  carbon  and  hydrogen  to  carbonic  acid  and  water,  in  the 
same  manner  as  do  the  tissues  themselves  in  the  case  of  a  living  animal.” 

The  East  Ham  case  (below)  is  important  as  showing  that  under  favourable 
conditions  in  summer  the  presence  of  acids  or  of  sewage  as  concentrated  as  that 
oi  a  cesspool  is  not  essential. 

In  fatal  cases  Dr.  Thos.  Oliver  found  that  methsGmoglobin  was 

always  present,  but  he  hesitated  to  ascribe  death  to  this  fact  ( Lancet ,  1 
1903,  p.  225). 

Labourers  in  chemical  works  are  quite  familiar  with  sulphuretted 
hydrogen  gas  and  its  usual  effects  on  the  system  ;  for  it  is  not 
by  any  means  unusual  for  persons  exposed  to  its  fumes  to  become 
gassed  ’’—that  is,  they  pass  into  a  condition  of  insensibility  which 
asts  a  variable  time,  and  when  coming  round  they  are  very  often  sick 
and  dazed,  and  have  a  sense  of  oppression  about  the  chest,  and  there 
is  often  a  good  deal  of  prostration  for  a  day  or  two  afterwards.  Some- 
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times,  indeed,  though  very  rarely,  the  insensibility  ends  in  death.  It 
is,  however,  very  unusual  for  lasting  or  permanent  effects  to  be  pro¬ 
duced  upon  the  nervous  system  such  as  come  under  the  designation 
of  insanity.  Indeed,  I  am  not  aware  that  any  such  cases  have  been 
recorded  before  (Wiglesworth,  2,  1892,  p.  124). 

Duration. — The  symptoms  appear  very  rapidly  when  the  gas  is 
present  in  anything  like  large  quantities,  and  rapidly  prove  fatal 
within  an  hour  ( vide  cases).  In  cases  where  the  gas  is  more  diluted 
the  symptoms  occur  much  more  slowly.  An  atmosphere  containing 
sulphuretted  hydrogen,  that  may  be  breathed  for  a  short  time  with 
impunity,  may  ultimately  destroy  life. 

Symptoms. — The  symptoms  produced  by  sulphuretted  hydrogen 
vary  according  to  the  degree  of  concentration  in  which  it  is  breathed. 
When  the  air  is  but  slightly  contaminated  with  the  gas,  it  may  be 
breathed  for  a  long  time  without  producing  any  serious  symptoms  ; 
sometimes  there  is  a  feeling  of  nausea  or  sickness,  accompanied  by 
pain  in  the  head,  or  diffused  pains  in  the  abdomen.  When  breathed 
in  a  moderately  diluted  state,  the  person  soon  falls  inanimate.  Accord¬ 
ing  to  the  account  given  by  those  who  have  recovered,  this  state  of 
inanimation  is  preceded  by  a  sense  of  weight  in  the  stomach  and  in 
the  temples,  giddiness,  nausea,  sudden  weakness,  and  loss  of  motion 
and  sensation.  If  the  gas  in  a  still  less  concentrated  state  be  breathed 
for  some  time,  insensibility,  coma,  or  tetanus  with  delirium  supervene, 
preceded  by  convulsions,  or  pain  and  weakness  over  the  whole  body. 
The  skin  in  such  cases  is  commonly  cold  ;  the  pulse  irregular,  and  the 
breathing  laborious.  The  symptoms  are  often  observed  to  affect 
those  who  are  engaged  in  chemical  manipulations  with  this  gas. 
Sulphuretted  hydrogen  appears  to  act  like  a  narcotic  poison  when 
highly  concentrated,  but  like  a  narcotico-irritant  when  much  diluted 
with  air. 

In  the  chronic  case  of  the  Thames  Tunnel  workmen  the  symptoms 
are  thus  described  by  Dr.  Taylor  : 

As  a  result  of  breathing  this  atmosphere  the  strongest  and  most 
robust  men  were,  in  the  course  of  a  few  months,  reduced  to  an  extreme 
state  of  exhaustion,  and  several  died.  The  symptoms  with  which  they 
were  first  affected  were  giddiness,  sickness,  and  general  debility ; 
they  became  emaciated,  and  fell  into  a  state  of  low  fever,  accompanied 
by  delirium.  In  one  case,  the  face  of  the  man  was  pale,  the  lips  of  a 
violet  hue,  the  eyes  sunk,  with  dark  areolse  round  them,  and  the  whole 
muscular  system  was  flabby  and  emaciated.  Chlorinated  lime  and 
other  remedies  were  tried  for  the  purification  of  the  air  ;  but  the  evil 
did  not  entirely  cease  until  the  tunnel  was  so  far  completed  that  there 
was  a  communication  from  one  side  to  the  other,  and  free  ventilation 
established  throughout. 

Wiglesworth  alleges  that  insanity  may  be  the  result  of  the  inhala¬ 
tion  of  sulphuretted  hydrogen,  and  adduces  two  cases  in  support  of 
this  view ;  but  the  evidence  is  not  thoroughly  conclusive  ( B.M.J. , 
1892,  2,  p.  124). 

Treatment, — An  immediate  removal  to  pure  air,  and  the  applica- 
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tion  of  stimulants,  with  cold  affusion,  may  suffice  to  restore  life  in 
those  badly  affected  in  the  acute  form,  but  in  the  chronic  cases  means 
must  obviously  be  taken  either  to  purify  the  air,  or  if  this  is 
impossible,  the  men  must  only  work  for  very  short  periods  in  the 
atmosphere. 

Post-mortem  Appearances— The  gas  is  absorbed  into  the  blood, 
to  which  it  gives  a  brownish-black  colour  by  combining  with  the  red 
blood-pigment,  forming  SH2-h8emoglobin,  and  it  is  in  this  state  circu¬ 
lated  throughout  the  body.  On  examining  the  bodies  of  persons  who 
have  died  from  the  effects  of  sulphuretted  hydrogen,  when  breathed 
in  a  concentrated  form,  and  the  inspection  was  recent,  the  following 
appearances  have  been  observed  The  mucous  membrane  of  the 
nose  and  throat  is  commonly  covered  by  a  brownish  viscid  fluid.  An 
offensive  odour  is  exhaled  from  all  the  cavities  and  soft  parts  of  the 
body.  These  exhalations,  if  received  into  the  lungs  of  those  engaged 
in  making  the  inspection,  sometimes  give  rise  to  nausea  and  other 
unpleasant  symptoms,  and  may  even  cause  syncope  or  asphyxia. 
The  muscles  of  the  body  are  of  a  dark  colour.  The  lungs,  liver,  and  the 
soft  organs  generally, are  distended  with  black  liquid  blood,  and  the  blood 
has  been  found  everywhere  liquid  and  dark-coloured.  The  body  rapidly 
undergoes  the  putrefactive  process.  When  death  has  occurred  from 
the  breathing  of  this  gas  in  a  more  diluted  form,  the  appearances 
are  less  marked.  There  is  then  general  congestion  in  the  internal 
organs,  with  a  dark  and  liquid  state  of  the  blood.  In  fact,  in  such  cases 
the  appearances  can  scarcely  be  distinguished  from  those  produced  by 
carbonic  acid.  Four  men  lost  their  lives  in  the  Fleet  Lane  Sewer  in 
February,  1861  :  they  were  found  dead,  and  there  was  no  doubt 
sulphuretted  hydrogen  was  the  cause  of  death.  An  account  of  the 
appearances  presented  by  the  bodies  was  given  by  Holden  and  Letheby 
( Lancet ,  1861,  1,  p.  187).  The  eyes  and  mouth  were  open,  the  lips 
and  tongue  livid,  the  pupils  widely  dilated,  the  blood  black  and  fluid, 
the  lungs  congested,  the  heart  full  of  black  fluid  blood,  the  right  side 
gorged,  and  there  was  a  bloody  froth  in  the  windpipe.  In  the  brain 
the  large  vessels  of  the  dura  mater  were  full  of  black  fluid  blood. 

Except  for  the  smell  there  are  no  diagnostic  features  in  the  post¬ 
mortem  appearances. 

Analysis. — The  detection  of  the  gas  by  the  nose  is  the  best  test, 
but  corroborative  tests  may  be  applied  by  obtaining  the  sulphides  of 
three  or  four  metals  from  solutions  of  the  gas  by  addition  of  soluble 
salts  of  the  respective  metals. 

Cases. — In  1857,  six  persons  lost  their  lives  at  CleatorMoor  by  the  respiration 
of  sulphuretted  hydrogen  in  a  diluted  form,  by  reason  of  their  having  slept  in 
small  close  non- ventilated  rooms,  into  which  the  gas  had  penetrated.  Three  of 
the  deceased  persons — a  husband,  wife,  and  child,  of  one  family — had  retired 
to  rest,  in  their  usual  health.  Two  of  them  were  found  the  next  morning  dead  in 
bed,  and  a  third  (the  child)  was  found  in  a  state  of  insensibility,  and  lingered  until 
the  afternoon  of  the  same  day,  when  she  died.  The  fourth,  a  healthy  adult, 
retired  to  sleep  in  his  bed,  with  his  door  closed,  and  he  was  found  dead  in  an  hour. 
The  fifth,  a  child,  was  taken  ill  on  the  morning  of  the  11th,  and  died  the  same 
day.  The  sixth  was  taken  ill  on  the  morning  of  the  10th,  and  died  on  June  12th. 
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In  one  child  the  pupils  were  found  dilated,  viscid  mucus  escaped  from  the 
nostrils,  and  there  was  congestion  of  the  lungs  and  kidneys,  as  well  as  of  the  mem¬ 
branes  of  the  brain.  In  the  adult  who  died  in  an  hour,  the  pupils  were  natural,  the 
jaws  firmly  clenched,  the  fingers  contracted,  and  the  nails  blue ;  there  was  great 
cadaveric  lividity,  and  a  quantity  of  fluid  with  frothy  mucus  issued  from  the 
nostrils  and  mouth.  The  lungs  were  much  congested,  and  serum  was  effused  in 
the  cavity  of  the  chest.  The  heart  contained  a  little  fluid  blood,  and  was  some¬ 
what  flaccid.  The  mucous  membrane  of  the  windpipe  and  gullet  was  redder 
than  natural.  In  the  windpipe  there  was  frothy  mucus.  The  stomach,  as 
well  as  the  large  and  small  intestines,  were  highly  congested,  but  otherwise 
healthy.  The  brain  and  its  membranes  were  greatly  engorged  with  blood, 
which,  as  in  the  body  generally,  was  very  dark  and  fluid.  Wilson,  who  ex¬ 
amined  the  body  of  the  child,  drew  the  conclusion,  which  was  confirmed  by  the 
subsequent  inquiry,  that  death  had  been  caused  by  sulphuretted  hydrogen. 
Thompson,  who  examined  the  body  of  the  man,  also  inferred  that  some  noxious 
gas  or  gases  had  destroyed  life.  The  cottages  in  which  the  accidents  had  occurred 
were  built  upon  a  heap  of  iron-slag  which  also  abutted  on  the  premises  behind. 
This  slag  contained,  among  other  matters,  sulphides  of  iron  and  calcium.  A 
foul  smell,  compared  to  that  of  cinders  extinquished  by  water,  had  for  some  time 
been  perceived  about  the  rooms,  chiefly  at  night,  when  the  doors  and  windows 
were  closed  ;  and  the  day  before  the  occurrence  a  heavy  storm  of  rain  had 
washed  through  the  slag-heap,  and  aggravated  the  effects.  The  heap  of  slag 
was  burning  in  certain  parts,  and  sulphuretted  hydrogen  was  evolved  in  large 
quantities  at  a  depth  of  a  few  feet.  A  fortnight  after  the  deaths,  on  removing 
the  flags  in  the  lower  rooms,  the  slag  below  was  found  damp,  and  sulphuretted 
hydrogen  was  still  issuing  from  it.  The  white-lead  paint  in  the  closets  was 
partly  converted  into  black  sulphide,  and  this  chemical  change  was  found  in 
patches  on  the  chamber  door  of  one  small  room  in  which  two  persons  had  died. 

The  symptoms,  so  far  as  they  were  observed  in  the  survivors,  the  appearances 
in  the  dead  bodies,  and  the  chemical  nature  of  the  wet  slag  beneath  the  founda¬ 
tion,  left  no  reasonable  doubt  that  during  the  night,  with  the  doors  and  windows 
closed,  sulphuretted  hydrogen  had  escaped  in  sufficient  quantity  to  poison  the 
air  of  a  small  room  and  destroy  life  ;  and  a  verdict  was  returned  to  this  effect. 
A  suggestion  was  made  that  carbonic  acid  might  have  caused  the  symptoms  and 
death,  but  there  was  no  source  of  carbonic  acid  but  the  breath  ;  and  there  is 
no  instance  known  of  any  adult  having  breathed  himself  to  death  in  an  hour, 
in  a  room  containing  600  cubic  feet  of  air — not  to  mention  that  persons  had  slept 
in  similar  rooms  in  the  same  row  of  cottages,  at  a  distance  from  the  slag- heap, 
without  perishing  from  such  a  cause.  Another  theory  was  put  forward,  to 
the  effect  that  carbonic  oxide  in  the  vapours  of  some  blast-furnaces  had  found  its 
way  into  the  rooms  where  these  persons  had  died  ;  but  the  nature  of  the  locality 
and  the  distance  of  the  furnaces  rendered  this  impossible.  Persons  who  had 
left  their  windows  open,  whereby  these  vapours  might  have  freely  entered, 
escaped,  while  the  deaths  occurred  only  in  those  houses  in  which  the  doors  and 
windows  were  completely  closed.  It  is  highly  probable  that  the  sulphuretted 
hydrogen  was  mixed  with  other  gases  and  vapours  ;  but  the  circumstances 
left  no  doubt  that  it  was  the  principal  agent  of  death.  This  seems  to  have  been 
clearly  established  by  the  fact,  that  after  a  channel  had  been  cut  through  the 
slag-heap,  and  the  slag  removed,  no  further  accidents  occurred. 

The  following  case  is  unusual  in  the  temporary  recovery  followed 
by  death  : — 

While  the  students  at  the  Industrial  Institute  of  Lille  were  engaged  in  the 
determination  of  chemical  salts  in  the  Laboratory  on  Wednesday  last,  Monsieur 
Beaubois,  aged  twenty-two,  opened  the  apparatus  in  which  the  sulphuretted 
hydrogen  was  being  prepared,  and  immediately  fell  suffocated  to  the  ground. 
He  was,  however,  able  to  get  up  in  a  few  seconds,  went  out  into  the  fresh  air, 
and  soon  felt  better.  M.  Beaubois  had  hardly  left  the  laboratory  when  M. 
Giraud,  aged  eighteen,  also  fell  to  the  ground,  although,  as  it  appears,  he  was 


567 


POISONING  BY  SEWER-GAS 

standing  several  yards  away  from  the  apparatus.  His  fall  was  so  violent  that 
it  was  thought  that  he  had  been  killed,  and  he  was  carried  out  into  the  court¬ 
yard,  where  however,  he  soon  regained  consciousness.  During  more  than  an 
our  he  walked  about  the  court  with  the  help  of  his  friends,  and  appeared  to 
have  quite  recovered.  Towards  three  o’clock  in  the  afternoon,  however,  he 
tainted  again,  and  remained  unconscious,  apparently  asleep.  The  doctor  was 
sent  for,  and  ordered  his  removal  to  the  hospital,  where  his  case  received  the 
greatest  attention.  He  failed,  however,  to  regain  consciousness,  and  died  at 
one  o  clock  on  Friday  morning  ( Pharm .  Jour.,  November,  1899). 

Poisoning  by  Sewer-gas  and  Exhalations  from  Dead  Bodies. 

Source  and  Method  of  Occurrence— This  is  sufficiently  explained 
by  the  title.  The  cases  are  always  accidental,  though  it  is  easily 
conceivable  that  a  suicide  or  a  homicide  might  thus  be  effected. 

In  1838  two  persons  were  killed  by  the  effluvia  which  had  collected 
in  one  of  the  deep  graves  kept  open  in  Aldgate  Churchyard.  With 
ordinary  precautions,  and  the  use  of  deodorisers,  the  remains  of  the 
dead  may  be  removed  and  transported  to  other  localities  without 
injury  to  the  living.  Within  a  few  years  many  bodies  have  been  thus 
removed,  without  ill  effects,  from  London  cemeteries,  as  that  of  St 
Andrew’s,  Holborn,  and  St.  Pancras. 

About  the  latter  part  of  the  18th  century,  from  fifteen  to  twenty 
thousand  bodies,  in  almost  every  stage  of  putrefaction,  were  removed 
from  the  Cimetiere  des  Innocents  in  Paris  ;  and  the  accidents  that 
occurred  during  the  operations,  which  lasted  ten  months,  were,  com¬ 
paratively  speaking,  few.  The  workmen  acknowledged  to  Eourcroy 
that  it  was  only  in  removing  the  recently  interred  corpses,  and  those 
which  were  not  far  advanced  in  decomposition,  that  they  incurred  any 
danger.  In  these  cases  the  abdomen  appeared  to  be  much  distended 
with  gaseous  matter;  when  ruptured,  there  issued  a  bloody  foetid 
liquid,  accompanied  by  the  evolution  of  a  mephitic  vapour — probably 
a  mixture  of  carbonic  acid  and  sulphuretted  hydrogen.  Those  who 
breathed  this  vapour,  as  it  escaped  from  the  body,  fell  instantly  into 
a  state  of  insensibility  and  died  ;  whilst  others  who  were  at  a  distance, 
and  who  consequently  breathed  it  in  a  diluted  state,  were  affected  with  * 
nausea,  giddiness,  or  fainting,  lasting  some  hours,  and  followed  by 
weakness  and  trembling  of  the  limbs.  Some  years  since,  when  it  was 
the  practice  to  bury  the  dead  in  the  crowded  churchyards  of  London, 
ves  were  frequently  lost  by  reason  of  the  noxious  gases  and  effluvia 
which  at  once  filled  every  grave  as  it  was  made.  A  grave  twenty 
feet  deep  was  usually  dug  between  strata  of  exposed  coffins,  and  this 
grave  was  kept  open  until  it  was  filled  with  bodies. 

Dr.  Haldane  says,  besides  sulphuretted  hydrogen,  almost  the  only 
gas  likely  to  be  present  in  poisonous  proportions  'in  sewer  air  is  the  carbonic 
oxide  of  coal-gas.  It  is  well  known  that  coal-gas  from  leaks  in  the  mains  very 
equently  penetrates  into  sewers,  and  occasionally  causes  explosions.  It  can 
usually  be  recognised  by  its  smell,  though  this  may  be  absent  if  the  gas  has  passed 
ough  fresh  earth,  or  may  be  disguised  by  the  smell  of  sewage.  If  more  than 
about  5  or  6  per  cent,  be  present,  the  air  of  the  sewer  will  be  explosive  ;  and  as 
sew  ei -men  must  always  be  provided  with  lights,  the  poisonous  action  of  more 
n  5  per  cent,  need  hardly  be  considered.  Now,  as  coal-gas  itself  contains 
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only  about  5  per  cent,  of  carbonic  oxide,  air  containing  5  per  cent,  of  coal-gas 
will  only  contain  about  0-25  per  cent,  of  carbonic  oxide.  The  experiments 
which  I  recently  described  in  the  Journal  of  Physiology  show  that  0-25  per  cent, 
of  carbonic  oxide  would  be  at  any  rate  sufficient  to  render  a  man  absolutely 
helpless,  so  that  if  in  a  sewer  he  would  probably  be  drowned.  It  would,  however, 
require  at  least  half  an  hour’s  exposure  to  cause  any  danger.  Even  with  as 
little  as  0-06  per  cent,  of  carbonic  oxide,  or  1-2  per  cent,  of  coal-gas,  a  condition 
would  be  produced,  after  an  hour  or  two,  in  which  any  extra  exertions,  such  as 
that  of  climbing  up  a  manhole,  might  give  rise  to  temporary  loss  of  consciousness 
or  giddiness  and  thus  easily  cause  a  fatal  accident.  There  is,  therefore,  no  doubt 
that  coal-gas  may  be  a  source  of  serious  danger  in  sewers,  quite  apart  from  its 
explosive  properties,  and  probably  some  cases  of  poisoning  have  been  due  to 
it,  though  so  far  as  I  know  no  such  case  has  been  recorded.  An  observation  of 
the  colour  of  the  blood  when  diluted  to  2150th  with  water,  and  compared  in  a 
test-tube  with  the  colour  of  a  similarly  diluted  solution  of  normal  blood,  would 
always  decide  the  question  (Haldane,  l.c.).  # 

For  a  report  on  the  general  effects  on  health  of  sewer  air,  vide 
Lancet,  1,  1909,  p.  1402. 

Toxicity  and  Fatal  Dose. — We  may  state  at  once  that  the  fatal  dose 
is  quite  unknown.  As  regards  the  toxicity  of  sewer  gases,  while  SH2 
seems  to  be  the  noxious  part  par  excellence,  the  balance  cannot  be 
considered  to  be  free  from  suspicion,  and  it  is  on  this  account  that  sewer- 
gas  poisoning  receives  some  notice  apart  from  SH2  and  CO  and  C02. 
Dr.  Haldane,  in  the  article  below,  says  : 

“Wherever  sulphuretted  hydrogen  is  formed  in  sewage,  marsh  gas  is  probably 
also  formed  in  far  greater  amount  ”  ;  the  possibility  of  suffocation  from  simple 
deficiency  of  oxygen  in  the  air  of  a  sewer  must  also  be  taken  into  account.  In 
the  Lancet  for  January  25th,  1896,  p.  220,  will  be  found  a  long  article  on  the 
subject  by  Dr.  John  Scott  Haldane,  Lect.  in  Phys.  Univ.  of  Oxf.,  of  which  the 
following  is  a  sketch.  On  July  21st,  1895,  five  men  were  killed  in  an  accident 
at  the  East  Ham  Sewage  Works.  The  air  in  the  manhole  smelt  very  strongly  of 
decomposing  sewage,  but  I  had  frequently  been  in  sewers  in  which  there  was  an 
equally  unpleasant  smell.  I  was  unable  to  detect  in  myself  any  unusual  symp¬ 
toms.  A  caref  ul  analysis  of  the  sample  of  air  gave  the  following  result  :  oxygen, 
20-84  per  cent.  ;  carbonic  acid,  0-10  per  cent. ;  and  nitrogen  and  argon,  79-06 
per  cent.  As  with  the  same  gas-burette  fresh  air  gave  20-91  per  cent,  of  oxygen, 
.it  follows  that  the  oxygen  in  the  sample  was  diminished  by  0  07  per  cent.,  and 
the  carbonic  acid  increased  by  the  same  amount.  Thus,  according  to  the 
analysis,  the  air  differed  very  little  from  normal  air,  and  was  only  slightly  less 
pure  than  that  of  average  well-ventilated  sewers  such  as  those  investigated  by 
the  late  Professor  Carnelly  and  myself.  The  slight  vitiation  detected  by  analysis 
would  have  required  to  be  more  than  a  hundred  times  as  great  to  produce  any 
serious  action  on  a  man.  The  result  of  the  examination  of  the  air  thus  threw 
no  light  on  the  cause  of  the  accident,  and  was,  at  any  rate,  unfavourable  to  the 
theory  that  there  had  been  any  dangerous  deficiency  of  oxygen  or  excess  of 
carbonic  acid  in  the  air.  The  live  coals  lowered  into  the  manhole  at  the  time  of 
the  occurrence  burned  perfectly  brightly,  and  this  fact  pointed  strongly  in  the 
same  direction.  Flames  are  extinguished  when  the  proportion  of  oxygen  in 
the  air  is  diminished  by  3  or  4  per  cent.,  though  this  diminution  causes  no  in¬ 
convenience  to^a  man.  It  is  true  that  if  pure  carbonic  acid  be  added  to  air  a 
flame  will  still  burn  in  it  until  the  atmosphere  is  such  as  to  be  capable  of  causing 
extreme  respiratory  distress  and  other  serious  symptoms  in  a  man  breathing  it  ; 
but  such  an  admixture  of  pure  carbonic  acid  would  not  occur  in  a  sewer. 

Dr.  Haldane  then  proceeded  to  prove  by  experiments  with  the 
sewage  itself  and  a  mouse  that  the  symptoms  were  due  to  SH2.  He 
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then  discusses  the  liberation  of  SH2  from  sewage  and  its  accumula¬ 
tion  to  a  point  of  danger  in  the  air,  which  point  he  puts  at  0‘07  per 
cent,  on  the  authority  of  Lehmann,  who  says  (‘‘Arch,  fiir  Hyg.,” 
1892,  p.  135)  :  “  This  percentage  is  just  sufficient  to  cause  death  after  an 
exposure  of  about  an  hour  or  more  in  the  case  of  various  animals,  and 
doubtless  also  in  man.”  Lehmann  is  further  quoted  :  “In  one  of  his 
experiments  on  man  alarming  symptoms  were  produced  within  a  few 
minutes  by  an  atmosphere  containing  about  0*05  per  cent.  The 
frequently  quoted  statement  on  Parent  Huchatelet’s  authority  that 
a  man  can  breathe  3  per  cent,  of  sulphuretted  hydrogen  for  a  short 
time  without  injury  is  certainly  quite  erroneous ;  3  per  cent,  would  cause 
almost  instantaneous  death.  Lehmann  found  that  0*2  per  cent,  was 
sufficient  to  kill  dogs  and  cats  within  one  and  a  half  minutes.  Leh¬ 
mann’s  experiments  on  man  brought  out  clearly  and  for  the  first 
time  the  symptoms  which  are  produced  in  men  and  animals  when  the 
proportion  of  sulphuretted  hydrogen  is  becoming  dangerous.  The  first 
symptoms  are  those  of  irritation  of  the  eyes  and  respiratory  mucous 
membrane.  In  consequence  of  the  irritative  action  on  the  air  passages 
there  is  1  catching  of  the  breath  ’  and  diminished  frequency  of  the 
respiration.  With  increasing  proportions  of  the  gas  or  longer  exposure 
these  symptoms  are  accompanied  by  giddiness,  etc.”  Although  in  the 
case  of  the  East  Ham  accident  the  poisonous  constituent  in  the  sewer-air 
was  sulphuretted  hydrogen,  yet  it  does  not  follow  that  cases  of  acute 
gas  poisoning  in  sewers  are  always  due  to  the  same  cause.  After 
examining  the  evidence  in  several  recent  cases,  however,  I  am  inclined 
to  think  that  they  usually  are.  On  May  4th,  1894,  two  men  were 
knocked  down  by  gas  and  drowned  in  a  sewer  under  the  control  of  the 
Lambeth  Vestry.  The  case  was  very  thoroughly  investigated  at  the 
inquest,  and,  through  the  kindness  of  the  engineer  to  the  London 
County  Council,  I  have  been  placed  in  possession  of  the  whole  of  the 
evidence  brought  forward.  It  appeared  that  three  men  who  had  been 
sent  in  to  measure  a  sewer  were  suddenly  overcome  by  gas  and  fell 
into  the  water.  Two  were  drowned,  but  the  third  regained  conscious¬ 
ness,  and  succeeded  with  great  difficulty  in  escaping.  The  sewer  was 
an  old  and  filthy  one,  containing  much  deposit,  and  it  appeared  that  a 
quantity  of  warm  water  containing  about  1  per  cent,  of  sulphuric  acid 
was  daily  discharged  into  it  from  an  oil  refinery.  The  man  who 
escaped  did  not  notice  the  smell  of  rotten  eggs,  but  observed  steam 
coming  down  the  sewer,  and  then  suddenly  experienced  a  choking 
sensation  and  lost  consciousness.  His  silver  watch  and  chain  were 
blackened.  A  man  who  afterwards  attempted  to  rescue  the  other  men 
noticed  a  smell  like  that  of  rotten  eggs.  He  also  experienced  the 
choking  sensation,  became  giddy,  and  had  to  return.  Another  man, 
who  went  in  later,  said  that  the  gas  made  his  throat  feel  dry  and  his 
eyes  smart.  He  described  the  smell  as  oily.  A  sample  of  sewage 
taken  at  the  same  place  next  day  was  analysed  by  Mr.  Muter,  who 
found  in  it  0T3  per  cent,  of  free  sulphuric  acid  and  10  per  cent,  by 
volume  of  sulphuretted  hydrogen.  Hr.  Stevenson,  who  gave  evidence 
at  the  inquest,  expressed  the  opinion  that  the  accident  was  due  to 
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dilute  sulphuric  acid  coming  in  contact  with  sulphides  present  in  the 
sewage  and  thus  liberating  sulphuretted  hydrogen.  An  accident 
in  the  Fleet  Lane  sewer  in  1861  was  attributed  by  Letheby  to  a  similar 
cause,  although  the  presence  of  acid  was  not  proved. 

Duration. — The  above  discussion  shows  quite  conclusively  that, 
whatever  be  the  cause  of  the  symptoms,  they  occur  very  quickly 
indeed  after  exposure  to  the  fumes,  and  death  follows  probably  within 
a  few  seconds,  or  at  most  a  few  minutes,  as  a  rule,  though  some  of 
those  who  recovered  would  seem  also  to  have  been  exposed  for  some 
much  longer  time.  When  recovery  takes  place,  it  is  generally  com¬ 
plete  in  about  twenty-four  hours,  though  in  the  1,  1896, 

p.  269,  chorea  is  alleged  to  have  followed  a  non-fatal  case. 

Symptoms. — All  cases  seem  to  be  alike  in  the  rapid  onset  of  power¬ 
lessness,  which  in  turn  may  lead  to  drowning,  etc.  In  a  case  of  multiple 
poisoning  reported  in  the  2,  1903,  p.  845,  it  is  said  of  the  five 

men  : — 

“  During  their  treatment  in  hospital  the  clinical  features  observed 
were  very  few,  and  nothing  was  discovered  which  throws  any  distinct 
light  on  the  nature  of  the  gas  by  which  the  men  had  been  affected. 
Some  of  them  vomited  while  in  the  surgery,  and  one  after  removal  to 
the  ward,  and  all  of  them  were  in  a  state  of  semi- collapse,  sufficient  in 
one  case  to  render  the  use  of  oxygen  desirable.  When  reaction  set 
in  they  were  all  of  them  very  incoherent  and  drowsy,  and  remained  so 
until  next  day,  when  some  complained  of  much  headache.” 

In  1903  the  editor  had  a  case  in  the  London  Hospital  in  which  an 
attack  of  catarrhal  jaundice  was  distinctly  due  to  sewer  gas. 

R.  G.  admitted  to  hospital,  December  12th,  1903.  Came  over  “  queer  ” 
when  at  work  in  a  sewer,  shook  all  over,  went  home,  vomited  continuously  for 
some  hours,  and  off  and  on  between  November  30th,  the  day  of  onset,  and 
December  12th,  the  day  of  admission,  and  in  addition  he  had  pains  in  abdomen 
and  in  joints.  Became  jaundiced  on  December  7th.  Motions  were  white  and 
very  offensive.  He  had  been  a  sewer  man  thirteen  years,  and  had  never  had 
any  similar  attack.  He  had  a  headache  on  admission,  but  never  showed  any 
convulsions.  He  was  discharged  on  December  30th  quite  well,  and  the  jaundice 
had  disappeared.  This  man  said  two  of  Ins  mates  had  similar  attacks  to  his 
own. 

In  Dr.  Haldane’s  case  the  following  symptoms  are  reported  : — 

“  The  rescued  man  was  in  a  comatose  condition  when  brought  up, 
and  never  recovered  consciousness.  He  died  in  the  West  Ham  Hospital 
almost  eighteen  hours  after.  Mr.  Blake,  resident  medical  officer  to  the 
hospital,  kindly  furnished  me  with  information  as  to  his  symptoms. 
When  he  was  brought  in  his  respiration  was  slow  and  stertorous. 
There  was  no  corneal  reflex.  Distinct  cyanosis  was  absent.  There 
were  constantly  recurring  clonic  spasms  of  the  arms  and  legs  ;  these 
spasms  were  repeated  about  every  half-minute,  and  rendered  it  very 
difficult  to  carry  out  artificial  respiration,  which  was  employed  for 
the  first  two  hours.  The  eyes  were  frequently  directed  towards  one 
side.  The  temperature  rose  to  102°  F.  some  time  after  his  admission. 
No  symptoms  of  bronchitis  were  noticed.  There  was  a  discharge 
from  the  eyes  indicative  of  conjunctivitis.  Urine  was  passed  involun- 
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tarily,  and  none  could  be  collected.  Inhalation  of  oxygen  was  tried, 
but  without  effect.  Three  hours  before  death  the  spasms  ceased, 
and  symptoms  of  oedema  of  the  lungs  appeared,  and  gradually 
increased.” 

Treatment.— Precisely  the  same  as  for  CO,  C02,  and  SH2  in  the 
pure  form. 

Post-mortem  Appearances. — Except  for  rapid  decomposition  there 
is  nothing  distinctive  found.  Dr.  Haldane  thus  records  the  autopsy 
of  the  case  he  dealt  with  : — - 

At  a  post-mortem  examination,  conducted'  by  Mr.  Blake,  Mr.  J.  H.  Horton, 
and  myself  three  days  later,  no  fresh  naked-eye  changes  of  any  kind  were  dis¬ 
covered  in  the  organs,  with  the  exception  of  the  lungs,  which  were  more  or  less 
cedematous.  the  blood  was  normal  in  appearance,  and  there  were  no  hsemor- 
ihages  or  other  gross  changes  in  the  brain  or  spinal  cord,  which  were  both 
examined.  Unfortunately,  decomposition  was  already  far  advanced.  Dr. 
Washbourn  and  Mr.  Horton  made  a  microscopic  examination  of  parts  of  nearly 
all  the  organs.  They  found  patches  of  broncho-pneumonia  in  the  lungs,  but  no 
distinctly  recognisable  fresh  changes  elsewhere.  The  brain,  spinal  cord,  liver, 
kidneys,  and  heart  were  all  examined.  The  body  of  one  of  the  other  men  was 
also  examined  by  Dr.  Smith.  The  appearances  were  such  as  to  suggest  that 
death  was  due  to  drowning.  I  examined  a  specimen  of  the  blood,  and  ascertained 
that  no  carbonic  oxide  was  present.  There  were  no  signs  of  any  abnormality 
in  the  haemoglobin.  Four  men  had  thus  been  drowned  while  stupefied  by  the 
gas,  while  the  fifth  had  apparently  been  killed  by  the  gas  alone. 

Analysis. — The  odour  of  gases  and  vapours  from  sewers  and 
from  the  dead  is  sufficient  to  determine  their  presence,  even  when  they 
are  diluted  with  a  large  quantity  of  atmospheric  air.  Sulphuretted 
hydrogen  gas  is  at  once  identified  by  its  action  on  paper  previously 
dipped  in  a  solution  of  salt  of  lead  :  if  present,  even  in  a  very  small 
proportion  (1- 100,000th  part),  the  moistened  paper  speedily  acquires  a 
brownish-black  stain  from  the  production  of  lead  sulphide.  In  a 
mixed  atmosphere  of  carbonic  acid  and  sulphuretted  hydrogen,  the  two 
gases  may  be  separated  by  agitating  the  mixture  with  a  solution  of 
acetate  of  lead,  and  treating  the  precipitate  with  acetic  acid,  which 
dissolves  the  carbonate  and  leaves  sulphide  of  lead. 

Dr.  Haldane  ( loc .  cit.)  remarks  on  the  smell : — 

“  As  regards  the  failure  of  some  of  the  men  to  recognise  the  specific 
smell  of  sulphuretted  hydrogen,  it  must  be  remembered  that  when 
it  is  present  in  relatively  large  quantities  the  smell  is  not  nearly  so 
characteristic.  The  sense  of  smell  for  sulphuretted  hydrogen  seems 
indeed  to  become  paralysed,  just  as  occurs  in  the  case  of  skatol  and 
other  very  strongly  smelling  substances.  I  have  myself  met  with  gas 
(coming  from  a  heated  coal-heap)  which  at  once  blackened  lead  paper, 
but  in  which  I  was  quite  unable  to  smell  the  sulphuretted  hydrogen! 
The  smell  was  quite  perceptible,  however,  when  I  opened  in  the  fresh 
air  a  bottle  containing  a  sample  of  the  same  gas.”  C02-,  CO-,  and 
SH2-h8emoglobin  may  be  looked  for  (vide  above). 

Cases.— The  following  is  the  one  reported  upon  by  Dr.  Haldane  ; 
it  serves  as  a  type  of  practically  all  the  cases  : — 

One  of  the  men  had  gone  down  the  ladder  as  usual  to  clear  the  accumulation 
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from  the  front  of  the  screen.  Before  reaching  the  bottom  he  said  he  felt  ill  and 
began  to  return  ;  but  when  almost  at  the  surface  he  was  overpowered,  and  fell 
off  the  ladder  into  the  sewage,  which  seems  to  have  been  about  four  feet  deep  at 
the  time.  (It  was  a  rule  that  the  men  were  not  to  go  down  unless  the  top  of 
the  sewer  was  free,  so  as  to  allow  of  the  ventilation  being  in  operation.  The 
ventilating  shafts  are  connected  with  the  crown  of  the  sewer.)  A  companion 
who  was  assisting  at  the  surface  immediately  summoned  help,  and  with  rash 
but  splendid  courage  three  men  descended,  one  after  the  other,  to  the  rescue. 
They  were,  however,  all  overpowered  and  fell  off  the  ladder  to  the  bottom.  The 
engineer  in  charge  of  the  pumping- station  was  then  called  from  his  office,  and 
seeing  one  of  the  men  lying  on  the  top  of  the  screen,  at  once  descended  to  his 
assistance,  but  fell  off  the  ladder  and  was  drowned.  A  bucketful  of  live  coals 
was  now  brought  from  the  engine-house  and  lowered  into  the  manhole.  After 
it  had  been  withdrawn  a  man  went  down  with  a  rope  round  his  body,  but  had 
to  be  drawn  up  again.  Another  man,  also  with  a  rope  round  him,  next  went 
down,  and  was  able  to  keep  his  footing.  He  succeeded  in  getting  a  rope  round 
one  of  the  men  who,  having  fallen  on  the  top  of  the  screens,  had  not  been  drowned 
and  was  still  breathing,  though  quite  insensible.  The  poisonous  gas  seemed 
now  to  have  lessened  in  amount,  and  the  bodies  of  the  other  men  were  soon 
recovered  from  the  water. 

In  the  following  case  the  actual  lethal  agent  seems  to  have  been 
doubtful. 

A  curious  case  of  sewer-gas  poisoning  occurred  lately  in  connection  with 
some  sewerage  work  in  Union  Street,  Southwark,  which  entails  the  substitution 
of  a  new  for  an  old  sewer.  Part  of  the  work  is  so  far  complete  that  the  roadway 
is  filled  in  again,  and  in  this  finished  section  some  men  had  been  engaged  during 
the  night  clearing  out  odd  bricks  and  accumulated  building  rubbish.  About 
7  a.m.  they  knocked  off  work  and  proceeded  along  the  sewer  to  the  manhole. 
When  only  a  few  yards  from  this,  they  seemed  to  have  walked  into  an  accumula¬ 
tion  of  sewer-gas,  and  one  after  another  they  dropped  down  insensible  to  the 
number  of  five.  A  sixth  man,  who  was  only  partially  overcome,  managed  to 
reach  the  manhole  and  shouted  for  assistance,  which  was  quickly  accorded  by  a 
party  of  navvies  working  close  at  hand.  After  an  unsuccessful  effort  had  been 
made  by  one  of  their  number,  another  navvy,  named  Leonard  Dallimore,  got 
down,  taking  a  rope  with  him,  and  one  by  one  sent  the  men  to  the  surface.  During 
this  process  he  wore  no  handkerchief  nor  other  face  protection,  and  the  time 
during  which  he  was  exposed  is  uncertain.  On  completing  his  task  and  emerging 
from  the  sewer  he  could  only  say  that  he  felt  “  queer,”  and  that  he  could  not 
have  remained  down  much  longer.  On  being  brought  to  the  surface,  artificial 
respiration  was  applied  to  the  unconscious  men  by  some  men  of  the  Fire  Brigade, 
to  which  an  alarm  had  been  given,  and  as  soon  as  signs  of  life  returned  the  five 
men  were  removed  to  Guy’s  Hospital.  Under  treatment  there  they  quickly 
recovered,  and  had  all  been  discharged  after  three  days.  No  blood  from  any 
of  the  cases  appears  to  have  been  examined,  but  spectroscopic  examination 
of  the  urine  of  the  patients  did  not  afford  any  evidence  of  destruction  of  red 
blood  corpuscles.  This  negative  observation,  so  far  as  it  goes,  seems  to  contra¬ 
indicate  sulphuretted  hydrogen  as  the  active  constituent  of  the  sewer-gas  in 
this  case.  This  is  somewhat  curious,  for  it  is  so  constantly  present  in  sewer-gas, 
and  lethal  in  such  minute  quantity,  that  in  descriptions  of  sewer-gas  poisoning 
many  writers  of  text-books  confine  themselves  to  detailing  the  effects  of  sul¬ 
phuretted  hydrogen  alone.  It  is  imderstood  also  that  Dr.  Stevenson  went  to 
see  these  cases,  and  from  their  appearance  and  rapid  recovery  expressed  the 
opinion  that  the  cause  of  their  collapse  in  the  sewer  could  not  have  been  sul¬ 
phuretted  hydrogen.  The  precise  cause  of  their  condition  therefore  remains 
somewhat  of  a  mystery  ( B.M.J. ,  2,  1903,  p.  845). 

The  following  account  of  a  case  taken  from  the  Lancet ,  October, 
1903,  p.  1196,  shows  how  these  cases  may  come  within  the  reach  of  the 
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law.  The  “  verdict  of  death  by  misadventure,”  might  easily  on  medical 
evidence  be  converted  into  one  of  manslaughter  against  the  persons 
responsible  for  the  sewerage  operations.  In  the  East  Ham  case  the 
jury  did  censure  the  authorities. 

The  city  coroner,  Mr.  E.  A.  Gibson,  held  an  inquest  on  October  14th  as  to  the 
death  of  a  labourer,  named  Foley,  employed  at  some  chemical  works  at  Clayton, 
Manchester.  He  was  working  at  the  foot  of  a  well  about  14  feet  deep  when  he 
was  overcome  by  a  rush  of  gas,  was  drawn  up  from  the  well  in  an  unconscious 
state,  and  died  before  a  medical  man  arrived.  A  witness  said  that  Foley  col¬ 
lapsed  as  he  was  descending  the  ladder,  and  that  he  himself  was  overcome  when 
going  down  to  bring  him  up.  Another  man  tried  to  reach  Foley,  but  the  fumes 
drove  him  back.  The  medical  evidence  was  that  death  was  caused  by  asphyxia¬ 
tion.  After  Foley  was  drawn  up  one  witness  noticed  a  smell  of  sulphuretted 
hydrogen.  One  of  the  corporation  river  inspectors  said  that  he  had  investigated 
the  matter,  and  after  he  had  taken  a  rod  from  one  of  the  six-inch  drains  there  was 
a  rush  of  greenish  liquid  containing  sulphuretted  hydrogen  and  carbon  dioxide.  He 
said  that  the  liquid  which  went  into  the  drain  was  not  the  result  of  any  process  of 
manufacture,  it  was  drainage  from  a  sump  heap.”  Such  a  mixture  as  went 
into  the  sewer  would  give  off  noxious  gases.  “  The  lesson  he  drew  from  the 
occurrence  was  that  the  danger  could  be  stopped.”  He  did  not  think  that  there 
was  negligence,  but  with  their  present  knowledge  the  firm  should  be  expected 
to  make  the  conditions  different.  “  The  presence  of  the  gas  in  the  well  could 
not  have  been  foreseen.”  Dr.  Fowler,  chemist  to  the  rivers  department  of 
the  corporation,  agreed  with  this  evidence,  and  said  that  in  the  course  of  the 
investigations  more  than  600  samples  had  been  taken  from  the  well  and  drains. 
The  coroner  said  that  “  it  was  clear  that  there  was  ‘  carbonite  5  in  this  drain  and 
that,  coming  in  contact  with  the  acid,  it  had  created  carbon  dioxide  gas.” 
Whatever  the  chemical  changes  may  have  been,  a  deadly  gas  was  produced. 

“  The  jury  could  not  come  to  the  conclusion  that  there  was  any  one  to  blame  so 
far  as  the  use  of  the  sewer  was  concerned.”  The  verdict  was  “  Death  by  mis¬ 
adventure.”  These  deaths  from  sewer  gases,  occurring  as  they  do  in  Manchester 
too  frequently,  are  greatly  to  be  deplored,  for  they  ought  to  be  guarded  against. 
This  was  evidently  felt  by  the  jury,  “  who  added  a  recommendation  that  the 
corporation  should  make  use  of  their  powers  to  keep  noxious  vapours  out  of  the 
drains  and  sewers.”  They  also  very  properly  “strongly  urged  that  where 
wells  of  this  description  were  used  proper  appliances  should  be  at  hand  and  that 
ropes  should  always  be  used.”  These  are  self-evident  precautions  which  ought 
not  to  require  enforcing  by  a  coroner’s  jury,  and  something  might  surely  be 
done  to  drive  off  noxious  gases  before  the  descent  of  workmen. 

For  a  somewhat  similar  case  vid$  Lancet,  2,  1895,  p.  744. 

For  four  series  of  cases  where  sewer-gas  was  or  seemed  to  be  responsible  for 
septicaemia,  vide  1,  1899,  p.  201. 

The  following  occurred  at  Liverpool,  November,  1895  ;  it  seems 
more  likely  to  be  a  case  of  CO  poisoning  than  of  poisoning  by  SH2. 

An  extraordinary  case  of  suffocation  occurred  on  board  the  barquantine 
“  Enterprise,”  of  Monckton,  New  Brunswick.  An  able  seaman  named  Peter 
George,  about  24  years  of  age,  was  ordered  to  go  into  a  large  tank,  used  for  storing 
water,  to  see  to  its  condition,  and  he  was  suffocated  by  an  accumulation  of  foul 
air  or  gases,  occasioned  presumably  by  a  fire  having  been  burning  in  the  tank. 
Another  able  seaman,  named  Joseph  Keen  Lomber,  went  to  assist  George,  and 
he  also  was  overcome  by  the  same  cause,  but  he  was  rescued  in  time  to  save  his 
life.  Under  the  care  of  the  medical  staff  he  was  soon  brought  round,  and  later 
his  condition  showed  signs  of  improvement.  George’s  body  was  conveyed  to 
the  Prince’s  Dock  Mortuary  to  await  the  holding  of  an  inquest. 

An  epileptic  pauper  was  set  to  clean  out  a  large  tank  used  as  a  cesspool. 

It  contained  about  two  feet  of  a  dark  turbid  foetid  fluid,  and  beneath  it  a  layer  of 
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thick  solid  matter.  The  man  fell  into  this  tank.  He  was  rescued  in  about  three 
minutes,  during  one-half  of  which  time  he  was  at  intervals  submerged.  When 
removed  he  was  partially  insensible.  He  was  placed  in  a  warm  bed,  and  some 
brandy  was  given  to  him.  He  was  not  seen  by  a  medical  man  for  nearly  foui 
hours  :  he  was  then  in  a  semi-comatose  state,  with  a  cold  skin,  livid  face  and  lips, 
a  feeble  pulse,  oppressed  breathing,  with  a  mucous  rattle  in  the  bronchial  tubes 
and  windpipe.  He  vomited  a  quantity  of  black  foetid  liquid  (cesspool  liquid), 
and  after  this  more  brandy  was  given  him.  In  a  few  hours  the  coma  had  partially 
disappeared,  but  there  was  a  strong  tendency  to  sleep.  The  breathing  was  still 
laboured  and  oppressed,  and  he  died  twenty-four  hours  after  the  accident. 


Poisoning  by  Arseniuretted  Hydrogen. 

Source  and  Method  of  Occurrence. — The  gas  is  not  used  commercially 
by  itself,  but  arises  in  large  quantities  sometimes  in  chemical  works, 
due  to  the  action  of  acids  on  metals  containing  arsenic.  All  recorded 
cases  are  accidental.  Dixon  Mann  in  the  1,  1896,  p.1332, 

records  five  cases,  two  of  which  were  fatal,  and  at  Accrington  in 
August,  1900,  ten  cases  occurred  {Lancet,  1,  1901,  p.  392). 

The  latter  are  thus  reported  by  Dr.  J.  S.  Clayton  : — 

“The  process  in  which  the  men  were  engaged  was  the  manufacture  of  zinc 
chloride  from  crude  zinc  oxide  and  hydrochloric  acid.  The  zinc  oxide  was  a  waste 
material  obtained  from  galvanising  iron,  and  was,  in  fact,  a  galvaniser’s  refuse. 
The  HC1  was  made  on  the  premises,  and  admittedly  contained  arsenic.  Un¬ 
fortunately  the  firm  made  no  quantitative  analysis  of  these  crude  materials, 
but  their  chemist  informed  me  that  a  sort  of  examination  was  made  of  both,  as 
is  their  usual  custom,  sufficient  to  show  them  that  less  than  0-1  per  cent,  of  As 
was  found  in  the  HC1,  and  much  less  than  that  in  the  Zn,  so  little,  in  fact,  as  to 
make  the  quantity  impossible  to  determine.  They  also  stated  that  so  far  as  they 
themselves  knew  no  other  case  of  AsH3  poisoning  had  occurred  during  the 
twenty  years  that  this  ZnCl  process  had  been  going  on.  That  other  cases  have 
from  time  to  time  occurred  is  however  quite  certain,  very  decided  information 
on  this  point  being  obtainable  from  the  medical  practitioners  in  the  district, 
though  of  a  less  intense  character  and  only  in  isolated  c^ses. 

“On  this  occasion  it  appears  that  the  men,  for  some  reason,  were  eager  to 
get  through  a  certain  amount  of  work  by  noon,  and  two  or  three  extra  hands  were 
taken  on.  The  vat  was  kept  well  going,  and  more  fumes  than  usual  may  have 
been  evolved.  The  day  was  warm  and  unusually  sultry.  The  fumes  could  not 
get  away,  and  as  the  crude  zinc  oxide  probably  had  mixed  with  it  a  small  quantity 
of  zinc  carbonate,  from  which  C02  would  be  evolved,  the  tendency  of  the  gas 
would  be  downward,  AsH3  itself  being  heavier  than  air.  In  addition  to  this 
tendency,  there  would  undoubtedly  be  the  powerful  indraught  exerted  by  the 
furnace  through  the  open  door.  Instead  of  this  free  access  to  the  air  being  a 
security,  on  this  occasion  it  constituted  a  danger.  As  a  matter  of  fact,  the  men 
working  nearest  to  the  vat  on  the  platform,  and  furthest  from  the  well,  suffered 
least,  those  down  below  in  the  well  the  most.  Of  those  on  the  platform  there 
were  three.  One  was  severely  poisoned,  one  slightly,  and  the  third  escaped 
entirely. 

“  With  respect  to  the  remainder,  four  men  were  engaged  shovelling  zinc  oxide 
from  a  cart  on  to  the  ground  area,  and  were  at  no  time  within  ten  yards  of  the  vat. 
All  of  these  suffered  more  or  less  severely,  and  three  others  were  occupied  in 
loading  barrows  from  this  and  conveying  it  up  the  gangway  to  the  vicinity  of 
the  vat.  These  also  were  poisoned  severely,  one  with  a  fatal  termination  on 
the  seventh  day. 

Hitherto  the  recorded  cases  of  arseniuretted  hydrogen  poisoning  have 
been  comparatively  few  in  number.  In  a  very  complete  monograph 
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on  the  subject  by  Dr.  Dixon  Mann  and  Gray  Clegg  (Manch.  Med. 
Chron.,  1895),  a  list  of  forty-nine  cases  is  recorded  which  the  authors 
believe  includes  all  cases  published  up  to  that  time.  I  am  informed 
by  Dr.  Legge  that  the  only  cases  reported  to  the  Home  Office  since 
then,  and  the  only  cases  of  which  I  have  obtained  information  as 
occurring  in  this  country,  have  been  two  fatal  cases  and  one  non-fatal 
case  which  occurred  at  a  Weldon  chlorine  still  at  Irvine,  Ayrshire,  and 
one  at  a  zinc  chloride  works  at  Blackburn.  These,  together  with  the 
ten  cases  here  recorded,  would  bring  the  total  to  sixty-three  (Binz 
“  Pharmacology,”  E.  Tr.,  Yol.  2,  pp.  94-97.) 

Toxicity  and  Fatal  Doses. — The  gas  is  extremely  poisonous,  an 
amount  corresponding  to  ‘01  mg.  of  arsenic  producing  severe  symp¬ 
toms.  As  to  the  dose  necessary  to  be  absorbed  into  the  blood  to 
produce  death  no  exact  determination  exists,  but  it  must  be  something 
very  small.  It  kills  by  destroying  the  red  corpuscles  of  the  blood. 

Duration  and  Symptoms— Dr.  Clayton  recorded  the  following 

The  symptoms  in  the  ten  cases  here  referred  to  were  characteristic  through¬ 
out,  with  the  exception  of  one  man  who  appeared  to  have  absorbed  a  very  small 
quantity  of  the  gas,  and  who  was  correspondingly  slightly  affected.  It  is  only 
necessary  to  quote  one  case  as  typical  of  the  series,  that  of  the  foreman,  who  was 
engaged  in  emptying  bags  into  the  vat,  and  who  was  the  most  seriously  affected 
of  those  at  the  vat.  He  was  a  robust,  powerful  man,  and  had  been  engaged  at 
this  particular  work  for  sixteen  years.  If  there  can  be  such  a  thing  as  immunity 
from  AsH3  he  should  have  afforded  an  example.  He  had  been  at  work  there  all 
the  morning,  and  left  his  work  at  2  p.m.  At  2.30  he  felt  sick,  nauseated,  and 
depressed,  with  a  hot,  burning  pain  from  his  throat  to  his  stomach,  and  with  an 
intense  thirst.  This  was  soon  followed  by  violent  vomiting,  at  first  of  food, 
then  of  everything  as  soon  as  swallowed,  even  iced  water.  This  again  was 
followed  by  an  equally  severe  diarrhoea  ;  the  discharges  were  at  first  loose 
fecal  matter,  then  rice-watery,  and  finally  contained  blood.  Added  to  this, 
there  was  haemoglobinuria  and  a  rapidly  developing  jaundice,  which  within 
twenty-four  hours  assumed  an  intense  coppery  hue.  As  is  usual  in  these  cases, 
and  without  any  knowledge  of  the  surrounding  circumstances  and  the  obvious 
cause,  a  diagnosis  of  cholera  would  have  been  pardonable  within  the  first  twelve 
hours.  The  whole  effect  was  that  of  an  irritant  poison  taken  by  the  mouth, 
being  evidence  that  the  arsenic  in  the  gaseous  state  was  absorbed’ by  the  blood 
direct  from  the  lungs,  and  in  its  passage  through  the  walls  of  the  stomach  was 
separated  there  and  acted  directly.  Doubtless  also  some  may  have  been 
swallowed  in  the  saliva.  The  feeling  of  depression  deepened  into  extreme 
prostration,  the  features  were  shrunk  and  cyanosed,  the  pulse  thready,  and  the 
voice  lost.  These  severe  symptoms  lasted  with  gradually  diminishing  severity 
for  several  days.  The  feeling  of  prostration,  the  anaemia,  the  almost  pale  green 
colour  of  the  skin  which  supervened  on  the  disappearance  of  the  jaundice, 
lasted  for  several  weeks  longer,  and  it  was  only  after  the  lapse  of  five  weeks 
that  he  was  able  to  return  to  work. 

In  the  one  fatal  case  the  symptoms  showed  no  variation  from  the  above, 
excepting  that  there  was  no  tendency  to  recovery.  Towards  the  close  there  was 
suppression  of  urine,  and  after  thirty-six  hours  of  complete  unconsciousness,  he 
died  on  the  seventh  day. 

“ In  a11  of  these  cases  there  was  jaundice.  In  eight  of  them  it  was  intense. 

In  two  only  could  it  be  described  as  slight.  In  nine  also  there  was  hsematuria. 
ntense  thirst  and  a  burning  pain  in  the  chest  characterised  the  onset  and  earlier 
stages  of  all  the  cases.  Diarrhoea'was  troublesome  in  five,  and  all '  the  cases,  with 
the  single  exception  referred  Ho,  suffered T  from  profound  anaemia  in  the  later 
stages  of  the  disease.  The  effect  on  the  nervous’system  was  more  or  less  severe 
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in  nine.  In  six  of  these  the  prostration  and  collapse  of  the  earlier  stage  was  ver 
severe. 

“  One  man  who  was  engaged  with  these  ten,  and  who  was  on  the  platforr 
nearly  the  whole  time,  escaped  without  any  symptoms  whatever,  and  the  varyin 
degrees  in  which  they  were  affected  would  seem  to  indicate  that  individug 
susceptibility  played  an  important  part.  The  man  who  died  could  not  have  bee 
described  before  this  as  a  good  life.  He  had  been  a  heavy  drinker,  and  th 
effects  of  chronic  alcoholism  no  doubt  militated  against  any  tendency  to  re 
co  very.” 

Treatment  can  only  be  symptomatic  and  palliative. 

“  The  obvious  deduction  from  Dr.  Clayton’s  cases  is  that  of  Di 
Dixon  Mann  : — 

“  ‘  It  ought  to  be  a  standing  rule  at  all  works  where  any  operation 
are  performed  in  which  hydrogen  is  largely  produced  from  crud 
materials  that  the  process  should  be  carried  out  in  a  closed  vat 
furnished  with  a  sufficiently  wide  earthenware  tube,  so  as  to  conduc 
the  gases  evolved  directly  into  the  tall  chimney  of  the  works.’  ” 

Analysis. — If  required  must  be  that  of  arsenic,  q.v. 

t  REFERENCE. 

Glaister,  “  Poisoning  by  Arseniuretted  Hydrogen  from  Scientific  and  Industria 
Operations.”  Trans.  Int.  Gong.  Med.,  Lond.,  1914,  Sect.  XIX. 

Poisoning  by  Unknown  Gas  from  Dye  Works. 

The  editor  thinks  the  following  case  of  sufficient  importance  to  b< 
recorded,  but  the  evidence  is  obviously  incomplete.  It  might  be  tha 
arseniuretted  hydrogen  was  the  cause  of  death.  The  case  is  reportec 
from  Withington,  Manchester,  by  Dr.  Saul,  in  the  1,  1904 

p.  487. 

“  A  man,  aged  thirty-seven  years,  came  to  my  surgery  about  6  p.m.  oi 
Christmas  Eve  complaining  of  faintness  and  nausea.  He  said  that  about  ai 
hour  previously,  while  preparing  a  dye  mixture,  he  was  suddenly  seized  witl 
nausea,  followed  by  repeated  vomiting  and  prostration.  He  did  not  get  bette 
when  out  in  the  open  air,  so  he  came  for  advice.  The  man  was  of  sturdy  build 
but  looked  haggard  ;  he  was  much  agitated,  and  in  dread  of  death. 

“The  first  thing  that  struck  me  was  the  changed  appearance  of  his  skin.  Hii 
face  was  covered  with  a  reddish  rash,  the  mucous  membrane  of  his  mouth  had  i 
brownish  discoloration,  and  there  were  two  rounded  black  spots  on  the  cheek 
The  rash  extended  to  the  general  surface  of  the  body,  and  scattered  over  th< 
trunk,  upper  arms,  and  thighs  were  groups  of  dark  spots  similar  in  characte 
to  those  on  the  face.  They  were  each  a  little  smaller  in  size  than  a  shilling  piece 
quite  round,  very  black  in  the  centre,  and  shading  off  to  a  grey  towards  th< 
circumference.  They  were  mostly  in  groups  of  five,  arranged  lengthwise,  bul 
were  each  quite  distinct,  not  raised,  and  not  disappearing  on  pressure. 

“  The  pulse  was  90  per  minute  ;  the  temperature  98-8°;  heart  and  respiration 
were  normal.  He  was  perfectly  clear  in  all  his  statements.  His  wife,  whc 
accompanied  him,  told  me  that  he  was  temperate  and  careful  as  to  his  food  anc 
habits.  I  could  not  examine  the  contents  of  the  stomach,  as  the  repeated  vomit 
ing  had  emptied  it,  but  was  told  that  he  had  not  taken  anything  injurious  by  the 
mouth  in  the  shape  of  food  or  drink.  His  pupils  reacted  normally  to  light 
The  knee-jerk  was  slightly  increased,  otherwise  nothing  abnormal  was  to  be 
noticed. 

“  The  sample  of  urine  given  me  was  normal.  The  man  said  he  was  sure  he 
was  not  going  to  live,  as  some  years  ago  a  similar  case  happened  at  their  works 
which  ended  fatally. 

“  It  was  evident  that  the  attack  was  caused  by  the  inhalation  of  some  poison 
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which  emanated  from  the  dye  mixture  the  man  prepared,  but  I  could  not  make 
sure  what  particular  poison  it  could  have  been. 

i  ordered  was  rest  in  bed  and  an  aperient  of  magnesium 

sulphate  followed  by  bismuth.  The  patient  improved  rapidly.  The  rash 
became  fainter  on  the  following  day,  and  he  was  able  to  retain  fluid  nourishment 
without  any  nausea.  On  the  third  day  from  the  time  of  the  onset  the  red  rash 
had  disappeared,  and  all  that  remained  of  the  black  spots  were  a  few  grevish 
crescentic  lines.  The  patient  felt  fairly  well,  the  only  anxious  point  being 
occasional  periods  of  drowsiness  and  very  sluggish  reaction  of  the  pupil  to  light 
1  he  next  two  days  he  continued  to  improve,  and  seemed  almost  well,  but  he  died 
quite  suddenly  on  the  sixth  day  from  the  onset  of  the  symptoms. 

At  the  inquest  no  fresh  light  was  thrown  on  the  actual  cause  of  death.  It 
was  concluded  that  the  man  died  of  blood  poisoning  caused  by  the  inhaling  of 
some  noxious  substance  which  affected  the  blood  directly  and  led  to  heart 

failure.  What  kind  of  substance  it  was  we  failed  to  ascertain.  No  aniline 
dyes  were  used. 


Caisson  Disease,  or  Poisoning  by  Compressed  Air. 

Source  and  Method  of  Occurrence. — The  development  of  engineering 
skill  has  led  to  this  trouble  being  added  to  a  list  of  diseases  to  which 
workmen  are  exposed. 

The  disease  can  hardly,  perhaps,  be  called  poisoning,  and  yet  there 

is  no  other  place  for  introducing  the  subject  into  a  work  on  medical 
jurisprudence. 

The  cases  are  obviously  all  accidental,  and  the  only  reason  for  dis¬ 
cussing  it  is  that  claims  for  compensation  for  injuries  thus  sustained 
may  be  brought  into  court,  and  medical  evidence  may  be  required. 

Attention  was  first  drawn  to  Caisson  disease  when  Triger  (1841) 
used  pneumatic  caissons  for  sinking  coal  shafts  through  wet  quicksands 
at  Chalons.  He  forced  iron  tubes  4J  feet  in  diameter  through  the 
soil  to  a  depth  of  25  feet,  introducing  compressed  air  to  drive  out  the 
water.  Since  that  time  Caisson  work  in  compressed  air  has  been 
carried  out  on  an  immense  scale  in  connection  with  the  construction 
of  bridges,  tunnels  under  water  and  the  building  of  harbours,  and  until 
the  last  few  years  the  work  was  associated  with  a  great  deal  of  sickness 
among  the  workers.  Thus  in  1859,  in  the  construction  of  the  Rhine 
bridge  at  Kehl,  there  were  133  cases  of  Caisson  disease;  in  1873, 
at  the  Brooklyn  Bridge,  110  cases  in  four  months  ;  in  the  construction 
of  the  bridge  over  the  Eider  380  cases  ;  in  1885,  in  the  Hudson  Tunnel, 

2  per  cent,  of  the  workers  died  per  month ;  at  Cernavoda  154  cases ;  and 
at  the  Nussdorf  Works  on  the  Danube,  in  1 895,  there  were  320  cases  which 
were  studied  by  Heller,  Mager  and  von  Schrotter  in  their  monograph 
work,  “  Luftdruck  Erkrankungen  ”  (Wien,  1900). 

In  New^York  four  great  tunnel  systems  have  been  built  under  the 
East  and  North  Rivers  by  means  of  compressed  air.  Between  1906- 
1908  four  23  feet  tunnels  were  driven  under  the  East  River  at  a  distance 
of  6,176  feet,  this  being  so  far  the  greatest  undertaking  yet  carried  out 
by  compressed  air,  the  pressure  averaging  +  32  pounds  and  occasionally 
+  42  pounds.  About  1,000  men  were  daily  at  work  in  the  headings, 
and  there  were  3,692  cases  of  sickness  among  the  10,000  men  employed 
(—36  92  per  cent.)  Twenty  deaths  occurred. 

Pathology  of  the  Condition, — The  cause  of  Caisson  disease  was 
vol.  ii.  '  37 
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proved  by  Paul  Bert  in  his  great  work,  “  La  Pression  Barometrique,” 
1878,  to  be  the  setting  free  of  bubbles  of  nitrogen  in  the  blood  and  tissues 
during  and  after  decompression.  This  has  been  so  completely  con¬ 
firmed  by  Heller,  Mager  and  von  Schrotter,  by  Leonard  Hill  in  associa¬ 
tion  with  his  co-workers  Macleod,  Ham,  Greenwood  at  the  London 
Hospital,  and  by  Haldane,  Damant,  Boycott  and  others,  that  any  other 
theories  possess  only  historic  interest.  Bert  exposed  animals  to  high 
pressure  in  an  atmosphere  poor  in  nitrogen  and  rich  in  oxygen  and 
decompressed  them  quickly.  In  this  case  no  nitrogen  bubbles  were 
found  in  the  blood,  for  the  oxygen  is  rapidly  absorbed  by  the  tissues. 
It  is  the  partial  pressure  of  nitrogen,  not  the  atmospheric  pressure, 
which  is  the  cardinal  factor  in  the  production  of  compressed  air  illness. 
In  striking  contradistinction  to  oxygen  pressure  is  the  appearance  of 
animals  suddenly  decompressed  after  exposure  to  +  10  atmospheres 
of  air.  Bubbles  of  gas  are  seen  in  all  the  vessels,  the  blood  froths  in  the 
arteries  and  veins  and  even  in  the  placenta  and  foetus  if  the  animal  is 
pregnant.  If  the  animal  be  slowly  decompressed  the  bubbles  are  few 
and  small  and  may  be  completely  absorbed  and  produce  no  symptoms. 

Dr.  Wainwright  ( Lancet ,  2,  1900,  p.  1792)  draws  attention  to  the 
fact  that  there  are  two  separate  groups  of  symptoms  :  those  which 
occur  on  entering  and  those  on  leaving  the  high  pressure  conditions. 
It  is  certain  that  the  former  depend  on  the  rather  sudden  change  in 
pressure  on  the  middle  ear.  It  consists  of  buzzing  in  the  ear  and  a 
certain  amount  of  a  sensation  of  giddiness.  These  symptoms  are  quite 
transitory  and  on  their  subsidence  the  men  continue  at  work. 

Duration. — The  initial  symptoms  mentioned  above  come  on  at 
once  and  pass  off  in  a  few  minutes.  The  more  serious  symptoms, 
vide  below,  are  also  fairly  rapid  in  onset,  i.e.  within  a  few  minutes  to 
half  an  hour  or  longer  ;  their  severity  and  their  permanence  depend 
largely  on  the  locality  of  the  local  lesion  produced,  the  so-called 
symptoms  being  evidence  that  a  corresponding  lesion  has  been  produced. 
The  effects  of  the  lesion  need  not  be  apparent  at  once. 

Symptoms.— Von  Schrotter  and  his  fellow-workers  classified  the 
symptoms  and  cases  in  the  following  table  and  showed  that  the  symp¬ 
toms  generally  came  on  half  an  'hour,  at  most  six  hours,  after  decom¬ 
pression.  The  higher  the  pressure  the  greater  the  number  of  cases. 


No.  of  Cases. 

Percentage. 

Ear  trouble,  pain,  haemorrhage . 

68 

21-5 

Myalgia . 

105 

32-8 

Arthralgia . 

60 

18-8 

Affection  of  the  trunk,  girdle  pain,  chest  pressure 

10 

31 

Monoplegia . 

1  / 

5-3 

Paraplegia . 

Meniere’s  Syndrome . 

26 

8-1 

14 

4*4 

Apoplectiform  deafness . 

2 

0-6 

Vertigo . 

4 

1-3 

Aphasia . 

1 

0*3 

Asphyxia . 

13 

4-0 
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Keays,  who  was  in  medical  charge  of  the  work  in  New  York,  has 
analysed  the  cases  as  follows  : — 

{A)  Pain  in  various  parts  of  the  body,  “bends,”  3,278  or  88*78 
per  cent. 

(B)  Cases  with  pain  also  having  local  manifestations,  9  or  *26 
per  cent. 

(C)  Cases  showing  pain  and  prostration,  47  or  1*26  per  cent. 

(D)  Cases  with  symptoms  referable  to  the  nervous  system  : 

1.  Brain  (hemiplegia),  4  or  *11  per  cent. 

2.  Spinal  cord — 

a.  Sensory  disturbances  36 

b.  Motor  disturbances  34 

c.  Sensory  and  motor  disturbances  10 

80  or  2*16  per  cent. 

(E)  Vertigo,  “staggers,”  197  or  5*33  per  cent. 

(F)  Dyspnoea  and  sense  of  constriction  of  chest,  “  chokes,”  60  or 

P62  per  cent. 

(G)  Partial  or  complete  unconsciousness  with  collapse,  17  or 

0*46  per  cent. 

Fatal  cases.  Group  C  6 


20  or  -54  per  cent. 

Von  Schrotter  has  summarised  137  fatal  cases  (1854-1897)  and 
places  them  in  two  groups. 

1.  Those  which  exhibited  central  nervous  symptoms  and  died  from 
secondary  complications  after  days,  weeks  or  months.  These  included 
thirty-six  cases,  on  twenty-six  of  whom  autopsies  were  made. 

2.  Those  who  died  soon  after  decompression.  These  were  seventy 
in  number  with  twenty-seven  autopsies,  eighteen  of  which  were  of 
value  for  analysis. 

Pain  often  very  severe  in  one  or  more  of  the  extremities  or  epigas¬ 
trium  ;  this  may  or  may  not  be  associated  with  nausea  and  vomiting. 
Headache,  vertigo,  and  unconsciousness  are  also  common,  and  paralysis 
more  or  less  extensive  and  complete.  In  rare  cases  sudden  death, 
almost  without  symptoms,  occurs. 

It  is  easy  to  see  how  the  paralysis  will  vary  according  to  the  severity 
and  the  situation  of  the  local  damage  produced  by  blocking  of  small- 
bloodvessels.  Indeed,  the  sudden  deaths  are  equally  easily  explained 
by  a  severe  brain  lesion  in  one  of  the  vital  centres. 

Treatment  is  essentially  prophylactic  and  relates  to  the  pro¬ 
cess  of  decompression  and  the  method  of  its  application.  As 
Dr.  Hill  points  out,  “  the  increased  proportion  of  nitrogen  taken 
up  by  the  blood  in  compressed  air  passes  to  the  tissues  which 
contain  fat  and  water.  About  66  per  cent,  of  the  body  weight  is 
water,  and  an  average  man  contains  15-20  per  cent,  of  fat.  If  wo 
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take  0'9  per  cent,  as  the  coefficient  of  solubility  at  body  temperature 
for  the  watery  part  and  rather  more  than  five  times  this  amount  for 
fat  (Vernon),  and  suppose  a  man  of  60  kilos,  has  15  per  cent,  of  fat,  it 
follows  that  there  will  be  970  c.c.  of  N  dissolved  in  his  body  at  1  atmo¬ 
sphere,  or  roughly  1,000  c.c.  At  2  atmospheres  there  will  be  2,000 
c.c.  ;  at  3  atmospheres  3,000  c.c.  ;  at  4  atmospheres  4,000  c.c.,  and  so 
on,  if  he  is  exposed  long  enough  for  the  tissues  to  become  saturated. 
Experience  shows  that  the  liability  to  Caisson  sickness  increases  with 
the  duration  of  the  compression,  i.e.  that  the  absorption  of  excessive 
N  is  a  gradual  process. 

At  the  St.  Louis  Bridge  Works  when  work  was  carried  out  at  110  feet  (  -f  48 
lbs.),  twelve  men  were  killed  and  eighteen  seriously  injured  out  of  a  total  of  352. 
When  the  length  of  shift  was  reduced  from  four  hours  to  one  no  more  fatalities 
ensued.  Divers  often  come  up  from  great  depths  in  three  or  four  minutes 
and  may  suffer  no  inconvenience  provided  they  stay  down  a  short  time,  e.g.  a 
minute  or  two.  The  famous  diver  Alexander  Lambert  salved  £70,000  worth  of 
gold  at  a  depth  of  27  fathoms,  descending  thirty-three  times.  He  usually  stayed 
twenty  to  twenty -five  minutes  below,  taking  two  or  three  minutes  to  go  down 
and  four  or  five  to  come  up.  In  his  last  descent  he  stayed  down  forty-five 
minutes,  and  half  an  hour  after  coming  up  he  became  completely  paraplegic. 

With  regard  to  decompression  there  are  two  views,  both  agreeing, 
however,  that  it  must  be  slow.  Dr.  Leonard  Hill  and  his  co-workers 
consider  that  the  decompression  should  be  gradual  and  continuous, 
whereas  Dr.  Haldane  recommended  decompression,  in  stages.  Unani¬ 
mity  of  opinion  on  the  relative  merits  of  these  methods  has  not  been 
reached. 

From  the  practical  point  of  view,  then,  we  have  two  methods  of 
prophylaxis:  (1)  definite  prevention  of  absorption  by  short  shifts; 
(2)  slow  liberation  by  gradual  decompression. 

The  treatment  of  symptoms  when  they  occur  under  decompression 
is  recompression,  and  this  has  been  carried  out  in  some  engineering 
works  as  at  the  Brooklyn  Bridge  fand  the  Hudson  Tunnel.  At  the 
East  Elver  Tunnel  Works  Keays  found  that  recompression  relieved 
90  per  cent,  of  the  3,067  cases  of  pain,  failing  to  give  any  relief  in 
only  0*5  per  cent,  of  the  cases. 

When  they  occur  later  they  are  beyond  anything  more  than  pallia¬ 
tive  treatment  by  us,  but  nature  in  some  cases  brings  a  restitutio 
ad  integrum  by  her  own  methods. 

Post-mortem  Appearances. — From  the  pathology  of  the  condition 
as  given  above  it  is  obvious  a  priori  that  these  must  consist  of  (1) 
gas  in  the  bloodvessels  with  the  results  noted  in  Vol.  I. ;  (2)  micro¬ 
scopic  or  macroscopic  results  of  blocking  or  rupture  of  vessels.  This 
has  been  verified  by  numerous  autopsies  thus : — 

In  the  twenty  autopsies  of  the  first  group  were  found  lesions  of  the 
spinal  cord  such  as  disseminated  and  localised  myelitis,  haemorrhages 
in  the  meninges  and  cord  and  secondary  complications  like  cystitis, 
pyonephritis,  bedsores,  etc.  Of  the  eighteen  well  carried  out  autopsies 
in  group  2  eleven  showed  the  presence  of  free  gas  in  the  circulatory 
system.  In  the  other  seven  cases  there  was  congestion  of  the  lungs 
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and  liver.  In  eight  of  the  cases  reported  by  Keays  free  gas  was 
found  in  the  vessels. 

The  locality  of  any  focus  of  damage  must  be  quite  a  matter  of 
accident. 

For  those  who  desire  to  pursue  the  subject  in  more  detail  the  follow¬ 
ing  references  will  be  useful : — 

Bert,  P.,  “La  Pression  Barometrique.”  Paris,  1878. 

Boycott,  Damant  and  Haldane,  “The  Prevention  of  Compressed  Air  Illness  ” 

J.  of  Hygiene ,  1908,  VIII.,  343. 

MaSer  an<^  Von  Schr otter,  “  Luftdruck  Erkrankungen.  ”  Wien  1900 
Hill,  Leonard,  “  Caisson  Sickness.”  Lond.,  1912. 

Keays,  “  Compressed  Air  Illness.”  N.Y.,  1909. 

Regnard,  “La  Vie  Dans  les  Eaux,”  1891. 

Admiralty  Report  on  Deep  Diving. 

Smith,  Andrew  (Allbutt’s  Syst.  of  Med.).  Lancet,  1900,  Vol.  2,  p.  1792  et  seq. 

Poisoning  by  Carbon  Disulphide  (CS2). 

Source  and  Method  of  Occurrence.— The  substance  is  a  colourless 
(or  nearly  so)  liquid  used  freely  in  indiarubber  manufacture  and  also  in 
chemical  laboratories  as  a  solvent.  Cases  arise  mostly  from  the  inhala¬ 
tion  of  the  vapour  by  workpeople  in  factories,  but  the  liquid  carbon 
disulphide  has  been  taken  by  the  mouth  with  divergent  results.  In  a 
case  by  Lewin  death  ensued  in  two  hours  after  a  dose  of  15  grams,  while 
Sapelier  has  recorded  an  instance  where  with  a  view  to  disinfect  his 
digestive  tract  a  man  took  7  grams  a  day  for  a  month,  suffering  only 
from  diarrhoea  and  a  loss  of  20  kilogrammes  of  weight  (cited  by  Vibert). 

The  matter  has  not  been  considered  of  sufficient  importance  to 
gain  recognition  as  a  trade  disease  under  the  W.C.A. 

Toxicity  and  Fatal  Dose. — The  above  case  by  Lewin  is  the  only  fatal 
one  the  editor  can  find.  There  the  dose  was  15  grams  or  approximately 
230  drops.  Lehmann  has  shown  that  a  concentration  of  CS2  to  the 
extent  of  1*5  mg.  per  litre  of  air  will  cause  severe  symptoms. 

Symptoms.  Delpech  has  described  with  great  elaboration  the 
results  caused  by  the  inhalation  of  the  vapours  of  the  disulphide  in 
caoutchouc  factories  (“  Nouv.  Recherch.  sur  l’lntoxic.  spec,  qui 
determine  le  Sulf.  de  Charbon,”  Paris,  1860),  The  results  rarely 
ensue,  except  in  close,  ill- ventilated  establishments.  He  states  that  in 
these  chronic  cases  there  is  intense  oppressive  headache,  extending 
from  the  bridge  of  the  nose  to  the  temples,  giddiness,  and  that  on 
going  into  an  uncontaminated  atmosphere  a  feeling  of  intoxication 
is  experienced.  Sometimes  there  is  a  period  of  excitement ;  but  in 
all  cases  there  is  at  a  later  stage  dulness,  apathy,  and  often  partial 
paralysis  of  speech.  Sight  and  hearing  are  affected.  There  is  great 
loss  of  muscular  power,  and  anaesthesia.  Cramps  and  fibrillary  con¬ 
tractions  of  various  muscles  are  rarely  absent.  The  sexual  feeling, 
at  first  increased,  is  eventually  completely  lost.  A  number  of  the 
workpeople  suffer  from  vomiting,  colic,  and  alternate  constipation  and 
vomiting.  Flatus,  having  the  odour  of  the  disulphide,  may  be  eructed 

and  passed  by  the  rectum  ;  and  the  urine  also  not  infrequently  smells 
of  the  poison. 
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Bernhardt  has  observed  similar  cases  (Husemann’s  Jahresber., 
1872,  p.  495). 

Rendu  (“  Sem.  Med.,”  November  11th,  1891)  reports  a  case  of 
poisoning  by  bisulphide  of  carbon.  The  patient  was  a  girl,  aged 
fifteen,  who  for  about  a  year  had  been  employed  in  vulcanising  caout¬ 
chouc  balls.  She  had  for  some  time  experienced  frontal  pain  and  heavi¬ 
ness  of  the  head,  but  till  shortly  before  admission  she  had  had  no 
other  troubles.  About  a  month  before  entry  the  pains  became  more 
violent,  and  were  soon  accompanied  by  a  painful  contraction  of  the 
masseter  muscles,  then  by  stiffness  of  the  neck  and  vertebral  column  ; 
finally  the  legs  and  arms  were  also  attacked.  It  was  found  that  the 
contractions,  though  generalised,  were  nowhere  complete,  but  the 
contraction  of  the  masseters  prevented  the  jaws  from  being  separated. 
It  was  probably  this  latter  fact  which  had  provoked  a  severe  attack 
of  ulcerative  stomatitis,  due  to  accumulation  of  tartar  between  the 
teeth.  The  tendon  reflexes,  too,  were  found  to  be  slightly  exaggerated. 
The  later  symptoms,  judging  from  the  order  of  their  appearance,  were 
the  result  of  a  further  action  of  the  poison  on  the  central  nervous 
system,  first  on  the  medulla  and  cervical  cord  and  eventually  on  the 
whole  spinal  tract.  It  may  be  suggested  that  the  affection  was  in  a 
measure  hysterical,  but  against  this  view  there  are  the  facts  (1)  that 
there  was  no  history,  either  actual  or  hereditary,  of  hysteria  ;  (2)  that 
the  contractions  were  incomplete  and  generalised,  the  limbs  being  the 
least  affected,  there  being  also  no  disturbance  of  sensation  ;  (3)  that 
the  usual  stigmata  of  hysteria  were  entirely  absent.  Beyond  the 
contractions  there  was  no  nervous  phenomenon.  Other  cases  of 
poisoning  by  carbon  bisulphide  have  been  recorded,  notably  by  Del- 
pech,  but  none  of  them  showed  such  a  firm  contraction  of  the  jaws, 
and  in  them  the  contractions  always  passed  off  after  a  few  days 
(B.M.J.,  1891,  2,  Epit.,  p.  162). 

The  editor  has  met  with  one  or  two  cases  from  the  Silvertown 
rubber  works,  in  which  the  symptoms  closely  resembled  hysterical 
or  neurasthenic  conditions,  i.e.,  mixed  complaints  of  subjective  nervous 
phenomena  with  no  signs  of  organic  nerve  disease. 

The  following  is  taken  from  the  Lancet,  2,  1896,  p.  61  : — 

‘  ‘  Dr.  Stadelmann  recently  drew  attention  to  certain  peculiar  symptoms 
observed  in  workmen  employed  in  indiarubber  factories,  and  he  showed  three 
patients  who,  after  having  worked  for  some  weeks  in  those  factories,  were  seized 
with  giddiness,  headache,  tremors,  drowsiness,  loss  of  energy,  and  gradual  im¬ 
pairment  of  vision.  One  of  them,  a  man  aged  twenty- eight  years,  complained 
of  xanthopsy,  and  objects  moving  in  the  street  appeared  to  him  as  if  seen  through 
a  cloud  ;  he  also  had  painful  contractions  of  the  muscles  and  an  increasing 
difficulty  in  walking  or  even  in  standing.  Another  patient  suffered  from  stam¬ 
mering  and  fear  of  walking  in  the  dark,  and  a  further  remarkable  symptom 
was  anaesthesia  of  certain  portions  of  the  skin.  Some  patients  declared  that 
their  food  had  a  sulphurous  taste,  and  in  grave  cases  insanity  ensued.” 

Analysis. — The  odour  and  inflammability  of  this  liquid  are  suffi¬ 
cient  to  identify  it  even  in  the  smallest  quantity.  The  liquid  also  is 
well  known  as  a  solvent  for  iodine  and  indiarubber. 
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REFERENCE. 

Riegler,  “  Die  nervose  Storungen  bei  CS2  Vergift.”  Ztscht.  f.  Nervenheilk.,  1907. 

XXXIII. 

Poisoning  by  Ferro-silicon. 

Source  and  Method  of  Occurrence. — When  iron  ore,  quartz,  coke 
and  lime  are  mixed  and  heated  together  in  an  electric  furnace  ferro- 
silicon  is  produced.  It  is  extensively  used  in  the  production  of  steel. 
Some  varieties  with  as  much  as  50  per  cent,  silicon  disintegrate  into 
powder  on  exposure  to  air  with  the  production  of  poisonous  gases, 
including  phosphoretted  and  arseniuretted  hydrogen.  In  the  pre¬ 
paration  of  the  substance  phosphide  and  arsenide  of  calcium  are 
produced,  and  in  presence  of  water  evolve  the  poisonous  gases  above 
mentioned. 

Phosphoretted  hydrogen  is  stated  to  be  so  poisonous  that  air 
containing  002  per  cent,  of  the  gas  is  fatal  to  small  animals  within  half 
an  hour. 

In  January,  1905,  fifty  steerage  passengers  were  made  ill  and  eleven 
died  of  poisoning,  and  there  have  been  other  similar  occurrences,  one 
of  which  was  the  subject  of  investigation  by  Dr.  Copeman,  Mr.  S.  R. 
Bennett  and  Dr.  Wilson  Hake,  who  suggested  certain  regulations  for  the 
safe  transport  of  ferro-silicon. 

REFERENCES. 

Copeman,'  Bennett  and  Hake,  “Nature,  Uses  and  Manufacture  of  Ferro- 

silicon.”  London,  1909,  Cd.  4,958  (Wyman,  Fetter  Lane). 

Dr.  Hake,  “Trans.  Med.  Leg.  Soc.,”  1909-10. 

Group  3.— THE  NON-METALLIC  ELEMENTS 

Phosphorus  stands  here  as  the  most  poisonous  representative  of 
the  group,  and  yet  it  has  much  more  likeness  to  arsenic  and  antimony 
in  its  ultimate  action  than  it  has  to  any  of  the  members  of  its  own 
group.  Chlorine  is  an  irritating  and  irrespirable  gas,  with  a  local 
action ;  and  fluorine  is  practically  unknown  out  of  combination. 
Iodine  is  a  powerful  irritant  to  the  stomach,  if  not  corrosive,  while 
sulphur  may  be  eaten  by  the  teaspoonful  with  practical  impunity  if  not 
with  benefit.  Carbon  is  an  innocuous  solid  ;  hydrogen  and  nitrogen 
are  merely  irrespirable  gases,  while  oxygen  is  the  tvery  breath  of  fife  ; 
and  yet  from  these  four  non-metallic  elements  are  formed  some  of  the 
most  powerful  poisons  known  to  science.  The  alkaloids,  for  example, 
are  many  of  them  simply  such  compounds,  and  hydrocyanic  acid  is 
itself  a  very  simple  compound  of  three  of  them. 

So  far  as  toxicology  is  concerned,  phosphorus  and  iodine  are  the 
most  important,  poisoning  by  the  others  being  rare. 

Poisoning  by  Phosphorus  (P). 

Source  and  Method  of  Occurrence. — Phosphorus  is  manufactured 
for  many  purposes,  matches,  rat-poisons,  etc.,  etc. 

Poisoning  with  phosphorus  is  not  very  infrequent  in  this  country  ; 
and  on  the  Continent  of  Europe  this  poison  is  often  selected  for  the 
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purposes  of  suicide  or  murder.  In  England  and  Wales,  in  the  year 
1891,  there  were  nineteen  deaths  from  phosphorus  poisoning,  and 
ten  in  1901,  of  which  four  were  suicidal,  the  others  accidental.  In 
France,  within  a  period  of  six  years,  there  were  103  cases  of  poisoning 
with  phosphorus  which  gave  rise  to  medico-legal  inquiry.  This 
poison  is  most  commonly  obtained  from  the  tips  of  lucifer  matches 
and  from  rat-pastes.  (Binz,  “  Pharmacology,”  E.Tr.  vol.  2,  pp.  61-70.) 

Phosphorus  is  not  often  used  in  this  country  in  attempts  at  murder. 
The  smell  and  taste,  as  well  as  its  luminosity,  commonly  reveal  its 
presence. 

At  the  Norwich  Autumn  Ass.,  1871  ( R .  v.  Fisher),  a  girl  of  eighteen  was  con¬ 
victed  of  an  attempt  to  poison  a  family.  She  put  a  vermin  compound  ofjphos- 
phorus  into  a  teapot  containing  tea ;  when  hot  water  was  poured  into  it,  the 
smell  at  once  led  to  suspicion.  Phosphorus,  which  had  been  taken  from  a  pot 
of  vermin-killer  carelessly  left  about,  was  found  in  the  teapot.  The  girl  was 
convicted. 

Casper  describes  a  case  in  which  the  luminous  appearance  of  the 
poisonous  food  led  to  a  suspicion  of  poisoning  with  phosphorus,  and 
this  was  subsequently  proved.  (2  Casper,  E.Tr.,  pp.  58-60  and  97-101). 

A  woman  put  a  preparation  of  phosphorus  into  some  soup,  and  gave  it  to 
her  husband.  He  ate  it  in  a  dark  room  in  the  presence  of  some  friends,  and 
they  noticed  that  the  liquid  as  he  stirred  it  was  luminous  ( Vierteljahrsschr .  /. 
Gerichtl.  Med.,  July,  1864).  In  this  way  a  person  may  be  warned  and  a  life 
saved  (see  “Ann.  d’Hyg.,”  1870,  2,  203). 

Phosphorus  is  usually  taken  in  this  country  for  suicidal  purposes  in 
the  form  of  rat-paste,  a  compound  of  yellow  phosphorus,  fat,  sugar,  and 
flour,  coloured  with  Prussian  blue.  Sir  Thos.  Stevenson  has  found 
a  sixpenny  pot  of  this  paste  to  weigh  157  grains,  and  to  contain  eight 
grains  of  phosphorus.  In  France  and  Germany  the  heads  of  matches 
are  commonly  used  for  the  same  purpose  ;  and  80  or  100  grains  are 
a  fatal  dose,  containing  about  a  grain  of  phosphorus.  The  official  dose 
of  phosphorus  is  one  one-hundredth  to  one-twentieth  grain. 

Red  or  Allotropic  Phosphorus. — The  remarkable  substance,  known 
under  the  name  of  allotropic  phosphorus,  is  not  possessed  of  poisonous 
properties.  This  fact,  long  since  announced  by  Liebig  (“  Letters  on 
Chemistry,”  p.  165),  has  been  confirmed  by  all  subsequent  experience. 
It  has  been  given  to  animals  in  doses  of  thirty  grains  without  causing 
symptoms  of  poisoning.  This^kind  of  phosphorus,  by  reason  of  its 
being  generally  in  a  fine  powder,  is  in  a  state  more  favourable  for 
acting  as  a  poison  than  common  phosphorus ;  and  yet  it  is  inert. 
Bussy  in  1850,  and  De  Vrij  in  1851,  proved  that  a  dog  might  take  with 
impunity  thirty  grains. 

A  woman,  set.  26,  swallowed  the  composition  scraped  from  a  number  of 
lucifer  matches  :  it  turned  out  that  these  were  made  with  red  phosphorus.  She 
suffered  no  inconvenience.  She  procured  other  matches  of  yellow  phosphorus, 
took  a  decoction  of  them  in  coffee,  and  died  from  the  effects. 

Toxicity  and  Fatal  Dose. — That  phosphorus  is  a  powerful  poison, 
is  proved  by  two  cases  quoted  by  Christison.  In  one,  death  was 
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caused  by  a  grain  and  a  half  in  twelve  days  ;  in  the  other,  by  two 
grains  in  about  eight  days.  One  to  two  grains  is  a  fatal  dose.  It  is 
probable  that  it  operates  as  a  poison  only  by  becoming  converted 
into  phosphorous  oxide  ;  but  although  this  conversion  takes  place,  it  is 
possible  that  phosphorus  may  pass  directly  into  the  blood,  since  the 
urine  voided  during  life  has  been  observed  to  be  luminous  :  hence  it 
is  itself  probably  a  blood-poison.  Organic  compounds  containing 
phosphorus  (phosphines)  are  found  in  the  urine  in  cases  of  phosphorus 
poisoning.  The  production  of  phosphorous  acid,  by  its  oxidation,  may 
account  for  the  erosions  met  with  in  the  stomach  and  bowels. 

Chevallier  refers  to  a  case  in  which  a  dose  of  2*3  grains  proved  fatal, 
and  two  other  cases  in  each  of  which  a  dose  of  4’ 6  grains  destroyed 
life.  The  same  writer  quotes,  on  the  authority  of  Lobel,  the  case  of 
a  lunatic  who  died  from  a  dose  of  one-eighth  of  a  grain  (“Ann.  d’Hyg.,” 

1857,  1,  422).  This  is  the  smallest  fatal  dose  for  an  adult  which  we 
have  met  with. 

A  woman,  aet.  52,  took  in  divided  doses,  in  four  days,  about  six  centigrammes 
or  less  than  one  grain ,  of  phosphorus  dissolved.  The  largest  dose  taken  at  once 

on  .e  f°ur^k  day,  is  stated  to  have  been  three  centigrammes,  or  nearly 
half  a  gram.  Symptoms  of  pain  and  irritation  appeared,  and  the  patient  died 
in  three  days.  The  gullet,  stomach,  and  small  intestines  were  found  much 
inflamed  (“  Toxicologie,”  vol.  1,  p.  87). 

When  the  phosphorus  is  dissolved  in  any  liquid,  or  when  it  is  finely 
divided,  as  in  phosphorus-paste  or  in  lucifer  matches,  its  action  is  then 
more  powerful,  as  it  is  in  a  state  well  fitted  for  absorption.  Kessler 
has  recorded  a  case  in  which  an  infant  seven  weeks  old  was  destroyed 
in  four  hours  from  swallowing  the  heads  of  six  or  seven  matches,  con¬ 
taining  about  one-eighth  of  a  grain  of  phosphorus  ( Vierteljahrsschr .  /. 
Gerichtl.  Med.,  N.F.  IV.  p.  271).  Sonnenschein  refers  to  the  case 
of  an  infant  of  five  weeks  who  died  from  the  effects  of  a  single  match- 
head,  containing  possibly  not  more  than  one-hundredth  of  a  grain  of 
the  poison. 

In  1882  a  man,  set.  32,  was  admitted  into  Guy’s  Hospital,  who  had  taken  half 
a  sixpenny  pot  of  phosphorus  paste  in  whisky  at  3  p.m.  He  had  vomited  before 
his  admission  at  5.30  p.m.  An  emetic  was  administered  on  admission,  which 
acted  immediately.  The  vomit  emitted  white  fumes,  and  smelt  strongly  of 
phosphorus.  He  was  pale,  cold,  depressed,  and  showed  signs  of  alcoholism.  His 
breath  had  a  slight  alliaceous  odour.  There  was  severe  epigastric  pain,  with 
a  urning  sensation  in  the  throat  and  gullet.  The  emetic  was  repeated  ;  and 
e  vomited  at  intervals  till  2  p.m.  The  last  vomit  had  no  phosphoric  odour. 
Large  doses  of  carbonate  of  magnesium  were  given  in  mucilage  and  milk.  He 
lelt  relieved  of  the  pain  in  the  epigastrium,  though  there  was  some  tenderness 
on  pressure.  Twenty-four  hours  after  the  administration  of  the  poison  he  began 
to  take  oil  of  turpentine,  beginning  with  15-minim  doses  ;  and  this  was  increased 
subsequently  to  30  minims.  On  the  third  day  the  liver  began  to  enlarge,  and 
on  the  fourth  day  there  was  decided  jaundice.  The  liver  continued  to  increase  in 
size  till  the  sixth  day,  when  it  began  to  decrease.  He  suffered  from  headache  and 
drowsiness.  When  the  liver  began  to  decrease  in  size,  the  oil  of  turpentine  was 
discontinued.  The  patieift  made  a  good  recovery.  At  one  time  the  liver 
d uiness  extended  to  the  upper  border  of  the  fourth  rib  on  both  sides,  extending 

o  t  e  left  beyond  a  vertical  line  from  the  left  nipple  ;  and  downwards  it  reached 
nearly  the  navel 
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The  dose  taken  was  probably  four  grains. 

Duration. — Symptoms  are  commonly  delayed  for  from  a  quarter 
of  an  hour  to  some  three  or  four  hours  and  the  total  duration  varies 
greatly,  from  a  few  hours  to  two  weeks  or  more.  In  a  case  related  by 
Orfila  death  took  place  in  four  hours.  In  another  case,  also  related  by 
him,  death  occurred  only  after  seventeen  days.  Habershon  quotes 
a  case  which  is  said  to  have  proved  fatal  in  half  an  hour  (“  Med.- 
Chir.  Trans.,”  1867,  vol.  50).  This  is  the  shortest  period  recorded. 
In  general,  several  days  elapse  before  a  fatal  result  occurs,  and  during 
this  time  the  patient  undergoes  much  suffering.  This  was  observed 
in  a  young  woman  who  swallowed  a  quantity  of  phosphorus  paste 
intended  for  poisoning  rats.  She  did  not  die  until  the  fifth  day. 
In  two  cases  of  acute  poisoning  with  phosphorus  communicated,  by 
Moore,  one  proved  fatal  in  seventy-two,  and  the  other  in  eighty-eight 
hours.  In  a  case  which  occurred  to  Anderson,  a  child,  aged  one  year 
and  eight  months,  had  sucked  the  heads  off  about  twenty  phosphorus 
matches  before  detection.  No  symptoms  appeared  until  the  second 
day,  when  the  child  was  drowsy  and  slept  for  twenty  hours.  On  the 
fourth  day  it  vomited,  the  skin  was  hot,  the  tongue  was  dry,  there  was 
great  thirst,  with  a  quick  pulse  and  cold  extremities.  On  the  sixth 
day  there  was  much  vomiting  of  a  matter  like  coffee-grounds  (altered 
blood).  There  was  great  pain  in  the  stomach — the  child  became 
unconscious  and  gradually  sank,  dying  on  the  seventh  day  after  taking 
the  poison.  There  was  no  purging,  but  the  motions  were  passed 
involuntarily,  and  contained  coagulated  blood.  An  alliaceous  odour  was 
perceived  in  the  breath  during  the  progress  of  the  case,  and  the  body 
had  a  yellowish  (icteric)  tint. 

Modern  research  has  with  tolerable  completeness  explained  these 
great  discrepancies  in  the  duration  of  a  case  of  poisoning  by  phos¬ 
phorus.  In  a  case  that  ends  fatally  within  a  few  hours  the  result  is 
due  in  all  probability  to  shock  and  exhaustion,  possibly  also  assisted 
by  slight  absorption  of  the  poison  with  an  acute  killing  effect  upon  the 
heart.  In  the  cases  that  end  after  several  days,  the  fatal  event  is 
due  to  the  power  which  phosphorus  is  now  well  known  to  possess 
of  inducing  degenerative  changes  in  gland  and  muscle  cells,  changes 
primarily  and  chiefly  of  a  fatty  character,  but  these  changes  take  some 
little  time  to  reach  a  fatal  extent.  They  are  found  typically  and  visible 
to  the  naked  eye  in  the  liver  and  heart,  but  can  also  be  demonstrated 
in  the  stomach,  kidneys,  and  muscular  tissues  generally ;  they  fully 
explain  the  haemorrhages  in  organs  and  tissues,  for  they  are  found  in  the 
muscular  coats  of  the  arterioles  too.  The  exact  metabolic  changes 
by  which  this  result  is  produced  will  be  found  discussed  in  Dixon 
Mann,  “  For.  Med.,”  4th  ed. 

Symptoms. — In  the  first  instance  the  patient  experiences  a  dis¬ 
agreeable  taste,  resembling  that  of  garlic,  peculiar  to  this  poison. 
An  alliaceous  or  garlic-like  odour  may  also  be  perceived  in  the  breath. 
There  is  pain  and  oppression  in  the  region  of  the  stomach,  malaise, 
eructation  of  phosphoric  vapours,  having  a  garlicky  odour  ;  and  these 
may  be  luminous  in  the  dark.  Vomiting  is  sometimes  frequent  and 
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violent ;  in  other  cases  quiet  and  at  longer  intervals.  The  abdomen 
is  distended.  Purging  is  not  common.  The  vomited  matters  are 
coffee- coloured,  or  yellow  and  bilious,  and  may  be  luminous.  There  is 
intense  thirst.  The  symptoms  may  increase  in  severity,  ending  in 
death  from  collapse  in  the  course  of  a  few  hours — four  to  eight  in  the 
worst  cases. 

Nevertheless,  in  the  majority  of  cases  the  process  to  a  fatal  ter¬ 
mination  is  slower  and  more  insidious.  The  irritant  symptoms  in 
a  great  measure  subside,  and  though  the  pulse  is  feeble,  and  there  is  a 
certain  amount  of  malaise,  the  patient  may  to  a  casual  observer  appear 
to  be  in  almost  a  normal  state  of  health.  But  after  the  lapse  of  three  or 
four  days,  jaundice  sets  in  and  rapidly  increases,  there  is  great  prostra¬ 
tion  of  strength,  the  abdomen  becomes  distended,  the  liver  is  observed 
to  be  greatly  enlarged,  and  vomiting  of  altered  blood  may  come  on 
with  intense  thirst ;  the  skin  is  cold,  and  probably  scattered  haemor¬ 
rhages  appear  beneath  it ;  the  pulse  becomes  feeble,  rapid,  and  per¬ 
haps  imperceptible  at  the  wrist ;  the  urine  is  scanty  and  high-coloured, 
and  contains  casts  from  the  kidneys.  The  faeces,  previously  suppressed, 
are  now  more  abundant,  and  contain  blood.  Coma  sets  in,  with 
jactitation  of  the  limbs,  or  muscular  twitchings  ;  and  the  patient 
succumbs  generally  about  five  or  six  days  after  the  administration 
of  the  poison. 

F.  E.  Elkins  has  described  very  fully  the  symptoms  exhibited  in  a 
case  of  phosphorus  poisoning  by  matches  ;  and  Middlemas  made  an 
elaborate  miscroscopical  examination  of  the  tissues  in  the  same  case. 
Briefly  stated,  the  symptoms  and  the  physical  signs  were,  in  the  order 
of  their  appearance  : 

Alimentary  System . — Nausea  ;  retching  ;  vomiting  ;  “  indigestion  feeling  ”  ; 
disagreeable  taste  of  “  rotten  eggs  ”  and  “  rotten  greens  ”  ;  discomfort,  then 
pain,  and  later  spasmodic  pain,  in  the  hepatic  region ;  increased  hepatic 
dulness  ;  jaundice  ;  intense  thirst.  Circulatory  System. — Increase  of  pulse  rate  ; 
compressibility,  and  later  irregularity  and  threadiness  of  pulse  ;  palpitations  ; 
cardiac  sounds  indistinct  and  distant  ;  cardiac  failure  and  temporary  stoppage 
of  radial  pulse ;  faintness ;  lividity ;  coldness  of  extremities.  Respiratory 
System. — Yawning  ;  irregular  respiration  approaching  the  Cheyne-Stokes  type. 
Urinary  System. — Urine  scanty,  high-coloured,  of  high  specific  gravity,  with 
traces  of  albumen  and  bile,  and  having  a  deposit  of  urates,  mucus,  fatty  casts, 
and  debris,  and  leucin  and  tyrosin  may  be  found  in  it.  Nervous  System. — Mental 
symptoms  :  listlessness ;  drowsiness  ;  restlessness  ;  mental  confusion ;  in¬ 
ability  to  understand  what  was  said  ;  inability  to  answer  questions  readily  or 
correctly  ;  inability  to  recognise  friends  ;  semi- consciousness  ;  semi-delirium  ; 
delirium  ;  fits  of  great  restlessness  and  violence  ;  constant  use  of  the  word 
“yellow”  when  delirious;  maniacal  expression  and  behaviour;  unconscious¬ 
ness;  coma.  Sensory  symptoms:  “rheumatic  pains”;  blindness  (?).  Motor 
symptoms  :  thick  and  drunken-like  speech  ;  pupils  fixed  and  dilated  ;  external 
strabismus  on  left  eye. 

The  pathological  interest  of  this  case  lies  in  the  changes  in  the  nerve 
cells  of  the  cortex  of  the  brain.  The  production  of  fatty  degeneration 
in  them  shows  that  the  tissues  of  the  nervous  system  are  not  exempt 
from  the  powerful  action  in  this  direction  which  phosphorus  possesses. 
The  occurrence  of  the  change  in  so  many  organs  and  tissues  of  the  body 
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would  point  to  some  fundamental  alteration  in  the  processes  of  meta 
holism  which  phosphorus  has  the  power  of  bringing  about  ( B.M.J . 
1891,  2,  p.  1302). 

It  may  thus  be  said  that  there  are  four  stages  in  phosphorus  poisoning 

1.  A  latent  interval  between  the  swallowing  of  the  poison  and  th< 
onset  of  any  symptoms  varying  between  a  quarter  of  an  hour  and  tw< 
or  three  hours. 

2.  A  period  of  irritant  symptoms,  vomiting  and  pain  lasting  severa 
hours  to  a  day  or  two,  and  ending  either  in  death  ;  or 

3.  A  second  latent  period  in  which  health  seems  to  be  restore( 
and  which  may  last  for  from  about  five  or  six  days,  the  common  period 
up  to  as  long  as  six  weeks,  in  a  case  recorded  by  West  ( Lancet ,  1 
1893,  p.  245). 

4.  A  period  of  symptoms  closely  resembling  if  not  identical  witl 
those  of  acute  yellow  atrophy  of  the  liver. 

It  will  be  perceived  that,  in  reference  to  (1)  the  delay  in  the  appear 
ance  of  symptoms,  (2)  their  similarity  (taken  as  a  whole)  to  disease 
and  (3)  the  time  at  which  death  occurs,  cases  of  phosphorus  poisoning 
might  easily  throw  a  practitioner  off  his  guard  when  debating  hi 
diagnosis. 

Treatment. — The  principles  of  treatment  are,  firstly,  to  evacuati 
from  the  stomach  the  swallowed  phosphorus,  and,  secondly,  to  rende 
harmless,  if  possible,  that  which  is  inevitably  left  behind. 

For  the  first  purpose  the  stomach  pump  should  be  used  and  th< 
viscus  thoroughly  washed  out,  and  this  is  the  only  point  on  whicl 
authorities  are  agreed.  It  is  suggested  that  an  emetic  of  coppe 
sulphate  (two  or  three  grains)  should  be  given,  but  Luff  says  (“  For 
Med.,”  l,p.  139)  that  this  should  be  avoided,  as  severe  gastro-enteriti 
is  liable  to  follow.  The  editor  has  not  had  sufficient  experience  t< 
decide  the  matter  positively  in  one  direction  or  the  other. 

For  the  second  purpose  all  authorities  are  agreed  that  no  oil  no; 
fat  should  be  given,  for  these  dissolve  the  phosphorus,  and  therefor* 
promote  its  absorption  :  as  to  what  should  be  given  and  the  reason 
for  the  procedure  there  is  diversity  of  opinion.  Oxidised  oil  of  turpen 
tine  and  sanitas  have  both  been  recommended,  but  apparently  oi 
very  doubtful  grounds.  Luff  thus  comments  on  them  :  — 

The  administration  of  old  or  oxidised  oil  of  turpentine  is  generally  advised 
forty  minims  being  given  in  the  form  of  an  emulsion  made  with  mucilage  ever; 
fifteen  minutes  for  the  first  hour,  and  afterwards  three  or  four  times  a  day  unt i 
the  patient  is  out  of  danger.  The  utility  of  turpentine  in  cases  of  phosphoru 
poisoning  has  been  very  much  questioned  ;  at  one  time  it  was  believed  that  it 
sole  use  was  on  account  of  the  small  quantity  of  peroxide  of  hydrogen  containe< 
in  it,  the  function  of  which  would  be  to  oxidise  the  free  phosphorus  to  phos 
phorous  or  phosphoric  acid.  From  experiments  made  by  Bush  ( Lancet ,  1892) 
of  Dorpat,  on  some  of  the  lower  animals,  it  appears  that  turpentine  has  the  powe 
of  hindering  to  a  certain  extent  the  toxic  action  of  phosphorus,  the  explanatioi 
of  its  action  being  that  it  forms  a  compound  analogous  to  terebinthino-phosphori 
acid,  which  body  is  less  toxic  than  the  phosphorus  contained  in  it.  Peroxide  o 
hydrogen  in  the  form  of  sanitas  (a  mixture  of  turpentine  and  water  oxygenated  b; 
the  prolonged  action  of  air,  and  containing  peroxide  of  hydrogen  and  camphori* 
acid  in  large  quantities)  may  be  given,  in  half-drachm  doses'mixed  with  water 
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but  it  is  somewhat  slow  in  its  action,  and  apt  to  further  irritate  the  already 
irritated  gastric  mucous  membrane. 

Thornton,  in  the  Therap.  Gaz.,  1893,  considers  that  permanganate 
of  potash  is  the  best  antidote.  It  should  be  administered  well  diluted 
with  water  (-5  or  1  per  cent,  solution),  and  copious  drinks  of  the  diluted 
solution  should  be  given  before  the  poison  has  had  time  to  become 
absorbed. 

Further  treatment  must  be  purely  symptomatic  (vide  pp.  343  et  seq.). 
Post-mortem  Appearances. — These  vary  to  a  material  extent 
according  to  whether  death  takes  place  within,  say,  twenty-four  hours, 
or  not  till  after  the  lapse  of  four  or  five  days  or  more.  In  the  former 
case  the  stomach  and  intestines  show  marks  of  irritation,  inflammation, 
and  ulceration.  The  stomach  has  been  found  much  contracted,  and 
its  mucous  membrane  inflamed,  occasionally  softened  and  presenting 
purple  or  violet-coloured  spots.  Inflammation  of  the  stomach  and 
bowels  may  be  a  result  of  the  action  of  phosphorus.  A  man,  set.  50, 
took  a  quantity  of  phosphorus  paste  used  for  destroying  vermin.  He 
was  seen  in  his  usual  health  at  twelve  o’clock  at  noon,  and  was  found 
dead  in  a  field  the  following  morning.  On  inspection,  it  was  observed 
that  there  was  a  great  muscular  rigidity.  The  heart  was  flaccid  and 
nearly  empty.  The  mucous  membrane  of  the  stomach,  gullet,  and 
small  intestines  was  very  red,  and  there  were  patches  in  which  the 
membrane  was  destroyed.  On  opening  the  stomach  a  white  vapour 
escaped,,  accompanied  by  a  strong  smell  of  phosphorus.  This  organ 
contained  a  tablespoonful  of  a  viscid  greenish  matter,  from  which 
particles  of  phosphorus,  with  some  Prussian  blue  (used  as  a  colouring 
for  the  poison),  subsided  on  standing  (Lancet,  1857,  1,  p.  600). 

Schuchardt  describes,  among  the  appearances,  fluidity  of  the  blood, 
which  is  of  a  dark  colour,  and  does  not  become  red  on  exposure  to 
the  air.  (Von  Hoffmann,  Atlas,  plates  47  and  48.) 

In  the  cases  with  a  longer  duration  the  most  remarkable  appearance 
commonly  met  with  is*  a  fatty  change  in  the  fiver  and  other  soft  organs. 
Ecchymoses  are  often  found  beneath  the  skin  and  on  the  surface  of 
various  organs. 

In  the  case  of  one  female,  who  died  after  the  lapse  of  a  week,  there 
was  no  inflammation,  ulceration,  nor  softening  of  the  mouth,  gullet, 
stomach,  nor  small  intestines.  There  was  a  red  patch  in  the  caecum 
and  another  in  the  colon  (the  large  intestines).  The  contents  of  the 
stomach  and  intestines  had  a  coffee-ground  colour,  like  the  liquid 
found  in  haematemesis  (vomiting  of  blood).  There  were  bloody 
effusions  in  the  chest  and  abdomen.  The  viscera,  and  even  the  flesh 
of  animals  recently  poisoned  by  phosphorus,  have  the  odour  of  garlic, 
and  appear  luminous  in  the  dark.  In  one  case  which  the  author 
examined  in  1867,  that  of  a  girl,  aet.  13,  who  died  on  the  sixth  day 
after  taking  phosphorus  paste  beaten  up  with  egg,  there  were 
numerous  ecchymosed  patches  in  the  cellular  tissues  of  the  skin 
of  the  abdomen  over  the  rectus  muscle ;  these  were  also  seen  on 
the  chest  and  on  the  diaphragm.  The  stomach  contained  a  dark- 
coloured  thick  fluid  like  altered  blood ;  the  coats  were  not  in- 
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flamed ;  the  surface  of  the  inner  coat  was  covered  with  a  brownis] 
coloured  mucus  which  had  no  odour  of  phosphorus.  At  the  great* 
curvature  the  surface  was  dotted  over  with  the  numerous  small  dai 
particles,  consisting  of  coagula  of  altered  blood  adhering  to  the  men 
brane,  but  easily  removed  from  it.  The  contents  of  the  stomach  owe 
their  colour  to  these  little  masses  of  blood  being  diffused  throug 
them.  The  duodenum  contained  a  similar  liquid.  The  intestine 
presented  no  abnormal  appearance.  The  liver  was  in  an  advance 
state  of  fatty  degeneration.  In  a  case  recorded  by  Habershoi 
in  which  a  woman  died  on  the  fifth  day,  the  symptoms  an 
appearances  were  similar  to  those  above  described.  The  phosphori 
was  taken  in  the  form  of  paste,  and,  as  was  supposed,  in  a  dose  of  froi 
three  to  four  grains.  There  was  much  ecchymosis  in  patches  in  an 
about  the  cellular  tissue  of  the  abdomen  and  chest.  There  was  fatt 
degeneration  of  the  liver  and  kidneys.  The  stomach  contained  a  lar£ 
quantity  of  fluid,  like  soot  and  water,  and  was  covered  with  a  tenacioi 
bloody  mucus.  There  was  some  congestion  of  the  mucous  membrane 
and  there  was  much  redness  with  ecchymosis  in  the  small  intestines 

Sir  Thos.  Stevenson  has  seen  decided  enlargement  of  the  live 
produced  within  forty-eight  hours  of  the  time  at  which  the  poison  wa 
administered.  The  liver  is  usually  enlarged,  doughy,  anaemic,  an 
of  a  uniform  yellow  or  yellowish- white  colour.  The  acini  are  distinci 
The  hepatic  cells  are  loaded  with  fat.  The  heart  and  muscles  general! 
may  be  soft,  yellow,  and  of  defective  tenacity.  In  place  of  the  tram 
verse  striae,  innumerable  fat  globules  are  seen  by  the  microscope 
The  glandular  epithelial  cells  of  the  gastric  follicles  are  filled  wit 
fat  globules.  The  cortex  of  the  kidneys  is  likewise  filled  with  fa 
globules.  (For  further  information  on  this  subject,  see  “  Die  Vei 
giftungen  von  D.  R.  v.  Jaksch.,”  Leipzig,  1910.) 

In  a  case  that  died  so  short  a  time  as  fifty-nine  hours  after  swallow 
ing  the  poison  the  heart  was  found  to  have  undergone  fatty  degenera 
tion,  and  it  and  the  aorta  exhibited  ecchyfnosed  patches.  Th 
stomach  was  considerably  injected,  and  its  surface  was  thickly  coate< 
with  tenacious  mucus.  The  small  intestine  was  much  injected  at  it 
commencement,  and  to  a  less  degree  lower  down.  The  liver  weighe( 
twenty-six  ounces,  was  yellow,  anaemic,  and  showed  extreme  fatk 
degeneration,  except  in  isolated  patches.  In  this  case  the  dose  o 
phosphorus  could  not  be  ascertained  (Guy’s  Hosp.  Rep.,  xxii.,  1877 
p.  449). 

Analysis. — Yellow  phosphorus  is  a  solid  of  waxy  consistency,  having 
a  peculiar  odour  and  taste  resembling  garlic.  It  is  the  odour  and  tast< 
which  render  it  easy  of  detection  in  articles  of  food.  It  evolves  e 
white  vapour  in  daylight,  and  a  faint  bluish  luminosity  in  the  dark 
It  melts  and  takes  fire  at  a  temperature  of  112°  C.,  burning  with  s 
bright  yellow  flame,  and  producing  dense  white  acid  vapours  by  com¬ 
bustion.  It  is  not  soluble  in  water,  but  water  in  which  it  has  beer 
preserved  or  washed,  acquires  poisonous  properties  by  reason  of  the 
phosphorous  and  phosphoric  acids  formed.  It  is  dissolved  by  alcohol, 
ether,  chloroform,  and  the  oils,  but  especially  by  disulphide  of  carbon, 
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If  the  phosphorus  is  in  a  state  of  solution,  or  is  in  too  small  quantity 
to  be  dissolved  out  of  the  material  by  disulphide  of  carbon,  its  presence 
may  be  indicated  by  distilling  the  liquid  containing  it  in  the  dark — 
the  boiling  point  being  raised  by  the  addition  of  sulphuric  acid.  The 
vapour  appears  luminous  as  it  is  condensed  in  a  glass  condensing-tube. 
So  delicate  is  this  process  of  distillation,  which  was  first  suggested  by 
Mitscherlich,  that  in  one  experiment  with  the  head  of  a  single  lucifer- 
match  the  luminosity  appeared  for  half  an  hour  in  the  condensing- 
tube.  Absolute  darkness  is  required  for  the  success  of  the  experiment. 

If  the  person  has  survived  several  days,  it  is  not  likely  that  any  free 
phosphorus  will  be  found  in  the  stomach  nor  in  its  contents.  None 
was  found  in  the  contents  of  the  stomach  nor  in  the  fatty  liver  of  a 
girl  who  died  on  the  sixth  day,  but  the  distillation  process  succeeded 
with  the  broken  top  of  a  pot  which  had  held  the  phosphorus  paste, 
although  this  was  empty  and  had  been  thrown  into  a  tub  of  water. 
In  Habershon’s  case  of  death  on  the  fifth  day,  none  was  found  by  Sir 
Thos.  Stevenson  in  the  stomach  nor  in  its  contents.  The  phosphorus 
in  these  cases  is  oxidised  rapidly,  and  thus,  like  other  poisons,  it  may 
disappear  from  the  body.  If  a  piece  of  filter-paper  imbued  with  a 
solution  of  nitrate  of  silver  be  exposed  to  the  vapours  of  gases  evolved 
from  the  suspected  articles,  and  be  not  darkened  nor  blackened,  it 
may  be  concluded  that  no  evidence  of  the  presence  of  uncombined 
phosphorus  will  be  obtained  by  other  means.  Under  these  circum¬ 
stances  the  phosphorus  may,  according  to  some  authorities,  be  still 
discovered  as  phosphoric  acid.  Crystals  of  a  mmonio -phosphate  of 
magnesium,  are  frequently  found  as  a  result  of  decomposition  in  the 
stomach  or  the  liver,  kidneys  and  urine,  and  other  organs,  without  refer¬ 
ence  to  poisoning  by  phosphorus.  As  phosphates  are  found  in  secre¬ 
tions,  which  are  generally  acid,  their  presence  does  not  prove  poisoning 
by  phosphorus,  unless  the  symptoms,  appearances,  and  circumstantial 
evidence  are  so  strong  that  chemical  evidence  is  scarcely  necessary. 

In  one  case  Herapath  failed  to  detect  any  trace  of  phosphorus  in  a 
body  on  the  twenty- third  day  after  death. 

Phosphorus  readily  undergoes  oxidation  in  the  bod}^  and  is  thus 
converted  into  phosphorous  and  phosphoric  acids.  Blondlot  suggested 
a  process  for  its  detection  when  this  conversion  into  phosphoric  acid 
had  taken  place.  It  depends  on  a  peculiar  green  colour  which  the 
lower  oxides  of  phosphorus  give  to  the  flame  of  nascent  hydrogen  when 
burnt  {Jour,  de  Chim.,  1862,  p.  528  ;  also  1863,  p.  581),  but  as  phos¬ 
phates  are  constituents  of  most  of  the  solids  and  fluids  of  the  body, 
this  mode  of  testing  would  hardly  be  applicable  to  medico-legal 
purposes.  It  requires  for  medico-legal  application  materials  of 
absolute  purity  for  procuring  hydrogen,  as  well  as  a  pure  atmosphere, 
and  perfect  darkness. 

When  the  phosphorus  has  been  scraped  from  the  tops  of  matches 
it  may  be  oxidised  and  lost ;  as  it  is  usually  coloured  with  vermilion, 
Prussian  blue,  or  some  other  colouring  matter,  these  substances  may 
be  found  in  the  washed  sediment  of  the  contents  of  the  stomach.  On 
the  non-discovery  of  free  phosphorus  in  the  body,  these  colouring 
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matters,  if  present,  serve  to  indicate  the  form  in  which  the  poison  ha 
been  taken  or  administered.  The  proportion  of  phosphorus  in  matche 
varies.  The  dry  composition  may  contain  as  much  as  one-fourth  o 
its  weight.  Phosphorus  paste  is  said  to  contain  one-eightieth  of  it 
weight  of  this  substance.  Sir  Thos.  Stevenson  has  found  it  to  con 
tain  5J  per  cent,  of  phosphorus. 

The  smell  which  phosphorus  imparts  to  organic  substances  i 
characteristic.  If  the  smell  is  not  perceptible,  or  if  concealed  by  othe 
odours,  the  liquid  supposed  to  contain  the  phosphorus  may  be  heate< 
in  a  flask  in  the  dark,  when  if  phosphorus  is  present  a  garlicky  odou 
will  be  perceived,  and  the  vapours  may  appear  feebly  luminous  as  the; 
are  condensed  in  the  air.  When  phosphorus  has  been  taken  in  a. soli < 
form,  the  particles  may  be  separated  as  a  sediment,  by  washing  th 
contents  of  the  stomach  in  water.  These  may  be  melted  under  wate 
into  one  mass,  either  by  plunging  the  tube  containing  them  into  ho 
water,  or  by  pouring  hot  water  upon  them  in  a  conical  glass.  If  ; 
portion  of  the  organic  liquid  is  evaporated  to  dryness  in  the  dark,  th' 
particles  of  phosphorus  will  be  easily  recognised  by  their  luminosity 
as  well  as  by  their  combustion  when  the  surface  on  which  the  materia 
is  spread  is  further  heated.  Phosphorus  may  be  separated  from  man; 
organic  matters  by  digestion  with  disulphide  of  carbon.  It  is  thu 
procured  from  flour-and-phosphorus  paste,  or  from  the  residue  of  th 
contents  of  the  stomach  after  washing  and  decantation.  On  the  spon 
taneous  evaporation  of  the  sulphide,  decanted  from  the  organic  liqui( 
or  solid,  the  phosphorus  may  be  procured  in  small  globules  or  beads 
These  are  ignited  when  touched  with  a  hot  wire.  A  portion  of  th 
solution  poured  upon  thin  paper,  ignites  spontaneously  when  dry,  anc 
burns  with  the  well-known  flame.  The  vapours  of  phosphoru 
blacken  paper  moistened  with  a  solution  of  nitrate  of  silver.  This  i 
known  as  Scherer’s  test. 

Analysis  of  the  Red  Variety. — Red  phosphorus  is  insoluble  in  al 
liquids,  and  by  its  insolubility  in  disulphide  of  carbon  it  is  distinguishe( 
and  separated  from  yellow  phosphorus.  It  has  no  odour  nor  taste 
and  is  not  luminous  in  the  dark,  unless  it  contains  yellow  phosphorus 
In  any  analysis  for  phosphorus,  we  must  take  care  to  exclude  it 
employing  disulphide  of  carbon  as  a  solvent  for  the  common  or  poison 
ous  form  of  phosphorus. 

Cases. — A  female,  set.  20,  took  several  doses  of  phosphorus  paste  ;  the  firs 
on  the  evening  of  January  11th,  1877.  The  dose  was  repeated  twice  on  the  12th 
The  whole  quantity  of  paste  taken  was  of  the  size  of  a  large  cob-nut,  containing 
about  two  grains  of  phosphorus.  On  the  morning  of  the  13th  she  retched,  an( 
at  midday  her  appetite  failed  at  dinner  ;  and  in  the  evening  she  vomited.  A 
10  p.m.  on  the  14th  she  was  first  seen  by  Tyson,  about  seventy-two  hours  afte: 
the  first  and  forty-eight  hours  after  the  last  dose  was  taken.  She  had  then  ai 
excited  aspect,  and  her  breath  had  a  phosphoric  odour.  There  was  tendernesf 
over  the  region  of  the  stomach.  On  the  15th  there  was  slight  yellowness  of  th< 
conjunctive  of  the  eyes,  slight  pain  over  the  stomach,  and  nausea,  but  no  vomit 
ing.  The  urine  was  high-coloured  and  turbid.  On  the  16th  there  was  decidec 
jaundice,  great  thirst,  and  prostration.  There  was  still  a  slight  garlicky  odoui 
of  the  breath  ;  but  the  urine  and  feces  showed  no  luminosity.  There  was  n( 
obvious  enlargement  of  either  the  Uver  or  spleen.  On  the  17th  the  liver  wa; 
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enlarged  ;  only  a  very  little  dark- coloured  urine  was  passed  ;  and  there  was  much 
epigastric  pain  and  tenderness.  In  the  evening  there  was  slight  delirium.  From 
this  time  she  gradually  sank,  and  died  on  the  18th,  nearly  a  week  after  the 
administration  of  the  first  dose  of  the  poison.  On  post-mortem  examination 
the  liver  was  found  to  be  of  the  usual  size  ;  but  it  had  undergone  extensive  fatty 
degenei ation,  as  had  the  heart  also.  There  were  no  marked  appearances  in  the 
stomach,  which  was  almost  filled  with  a  blackish  syrupy  liquid  (Guy’s  Hosp 
Rep.,  1877,  p.  452).  1  ' 

In  1876,  a  woman,  and  her  daughter  aet.  5,  each  drank  some  phosphorus 
paste  in  warm  water.  The  woman  was  seen  four  days  later  apparently  in  her 
usual  health.  Subsequently  she  sickened,  became  jaundiced,  and  died  a  week 
after  the  poison  was  swallowed.  The  child  exhibited  no  symptoms  till  7  a.m. 
on  the  day  after  taking  the  posion.  She  then  vomited  some  slimy  material, 
and  her  breath  had  a  garlicky  odour.  In  a  few  hours  she  was  in  a  state  of  semi¬ 
collapse.  Next  day  she  became  drowsy,  then  thirsty,  restless,  and  vomited 
constantly.  There  was  no  jaundice.  She  died  fifty-nine  hours  after  the  admin¬ 
istration  of  the  poison. 

In  1899,  Caroline  Davis,  aet.  63,  an  inebriate,  left  drunk  8.30  a.m.,  andTound 
at  8.30  p.m.  (having  probably  taken  red  heads  of  matches),  groaningt  with 
abdominal  pam,  thirsty,  and  lying  on  floor.  No  vomit  seen.  Admitted  into 
Guy’s  at  11.45  p.m.  She  was  then  collapsed,  cold,  especially  in  limbs.  No 
pulse  could  be  felt.  Noisy  breathing.  Pupils  medium.  Slightly  cyanosed 
Sweating.  Remained  unconscious,  but  reacted  to  stimulants.  Breath  smelt 
of  phosphorus.  Reflexes  present.  Treated  by  stomach-pump,  KMnO  4,  stimu¬ 
lants,  artificial  respiration,  and  turps.  Died  at  1.15  a.m.,  four  and  three-quarter 
hours  after  she  was  found.  Post-mortem  :  Slight  congestion  of  gastric  mucous 
membrane,  and  of  upper  part  of  small  intestine.  No  match  heads  found.  Liver 
fifty- two  ounces,  pale.  Lungs  very  congested  and  oedematous  (an  old  bron¬ 
chitic).  Epiglottis  and  trachea  injected.  No  excoriation  of  tongue.  Other 
viscera  normal,  except  old  thickening  of  meninges. 

The  following  case,  reported  by  Dr.  Newry,  Lancet,  2,  1900,  p.  875, 
has  features  of  considerable  interest : — 

On  August  11th  I  was  called  to  see  a  man  who  was  suffering  from  vomiting 
and  intense  burning  pain  in  the  stomach  and  bowels.  His  history  was  that  on 
the  7th,  when  in  drink,”  he  had  swallowed  three-pennyworth  of  rat-killer. 
Immediately  after  swallowing  it  he  complained  of  violent  pain  in  the  stomach 
and  sickness.  He  was  given  salt  and  hot  water,  after  which  he  was  very  sick 
and  vomited  freely  and  expressed  himself  relieved.  On  the  next  day  he  was  a 
little  better,  although  he  felt  far  from  well  ;  he,  however,  dressed  himself  and 
walked  about.  On  the  1 1th  he  was  taken  much  worse  and  I  was  sent  for.  When 
I  saw  him  his  temperature  was  normal,  he  was  quite^conscious  and  coherent, 
and  his  pulse  was  90.  He  complained  of  thirst,  constant  vomiting,  and  great 
pain  in  the  stomach  and  abdomen.  An  examination  of  the  vomit  proved  it  to 
consist  wholly  of  altered  blood  of  a  very  dark  colour.  His  stools  also  were  dark 
and  pitchy  in  character.  He  was  given  the  usual  remedies,  but  they  were  of 
no  avail,  and  he  quietly  sank  and  died  on  the  following  Tuesday,  the  14th,  having 
Jived  exactly  a  week  after  swallowing  the  poison.  The  vomiting  of  dark-coloured 
blood  continued  up  to  the  time  of  his  death. 

A  post-mortem  examination  was  made  twenty-four  hours  after  death.  The 
weather  was  very  warm,  but  there  were  no  signs  of  putrefaction.  Very  slight 
ngor  mortis,  if  any,  was  perceptible.  The  body  presented  a  most  curious  and 
interesting  appearance.  The  whole  of  the  neck  in  its  entire  circumference, 
back,  and  sides  bore  the  appearance  of  having  been  stained  in  a  deep  solution  of 
Prussian  blue,  the  colour  being  most  intense  and  brilliant  ;  it  was  not  mottled 
but  uniformly  stained.  The  arms  and  legs  showed  an  icteric  tinge  ;  their  super- 
ncial  veins  looked  as  though  they  had  been  injected  with  a  solution  of  Prussian 
blue  paint  and  were  most  beautifully  mapped  out.  On  opening  the  body  the 
crnef  points  noticed  were  as  follows  :  The  stomach  contained  half  a  pint  of 
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liquid  blood  ;  it  was  deeply  coloured  blue  ;  it  showed  softenings  and  ulceratio 
in  patches,  and  it  was  thickened  in  other  parts.  The  whole  of  the  intesun 
showed  signs  of  an  irritant  poison ;  they  were  deeply  pigmented  with  the  colo 
and  the  contents  were  dark  and  pitchy.  The  transverse  colon  was  intense 
inflamed  and  the  fat  of  the  great  omentum  showed  bright  extravasations 
blood  and  was  most  striking  in  appearance.  The  heart,  liver,  and  kidne 
showed  signs  of  commencing  fatty  degeneration.  The  lungs  and  the  liver  we 
deeply  coloured  blue.  The  brain  was  rather  anaemic,  soft,  and  almost  difflue 
in  parts. 

And  the  following  as  a  case  of  doubtful  homicide.  It  is  report< 
by  Sir  Chas.  Cameron  to  the  Lancet ,  2,  1896,  p.  241 

On  July  3rd,  1896,  a  female  was  tried  on  a  charge  of  murder  and  acquitted 
the  County  Louth  Assizes.  The  case,  which  possesses  some  interest,  is  briefly 
follows.  The  prisoner’s  child,  a  male  aged  eight  months,  was  seen  by  a  neig 
bour  at  9.30  a.m.  on  May  6th,  and  he  was  then  apparently  in  his  usual  go< 
health.  About  2  p.m.  on  the  same  day  the  child  was  found  “  dead  and  cold 
At  the  post-mortem  examination  a  lucifer  match  was  found  in  the  oesophag 
and  five  lucifer  matches  in  the  stomach.  The  prosecution  gave  evidence  ten 
ing  to  incriminate  the  mother  and  contended  that  the  matches  must  have  be* 
forced  down  the  child’s  throat.  There  were  some  inflamed  spots  on  the  stomac 
which  viscus  contained  only  a  very  small  quantity  of  semi -liquid  stuff,  chief 
mucus.  The  wood  "only  of  the  matches  remained,  the  phosphorus  and  oth 
chemicals  having  been  dissolved,  apparently  by  the  liquids  of  the  stomach, 
was  not  probable  that  dyspnoea,  produced  by  the  match  in  the  oesophagi 
caused  death,  as  the  face  showed  no  lividity  and  the  child  had  evidently  vomite 
The  cause  of  death  seemed  clearly  to  be  the  small  amount  of  phosphorus  co 
tained  on  five  matches.  Free  phosphorus  was  readily  detected  in  the  stoma* 
itself.  The  child  appears  to  have  died  an  hour  or  two  after  swallowing  C 
matches.  Blyth  quotes  results  of  analysis  of  matches  showing  that  they  co 
tain  per  100  from  0  012  to  0  055  gramme  of  phosphorus.  The  five  match 
might  therefore  have  contained  from  only  0-6  milligramme  to  2-75  milligramm 
of  phosphorus. 
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Chronic  Phosphorus  Poisoning  (“  Phossy  Jaw  ”). 

This  deserves  separate  mention,  owing  to  the  particular  manner  i 
which  it  arises — viz.,  from  the  repeated  inhalation  of  the  fumes  < 
phosphorus  by  workmen  in  match  manufactories,  or  other  people  wl 
are  habitually  liable  to  inhale  the  fumes.  After  Dec.  31st,  1909,  tl 
use  of  the  ordinary  phosphorus,  from  which  alone  “  phossy  jaw 
arises,  was  made  illegal  for  the  purpose  of  match-making,  and  tl 
disease,  it  is  hoped,  will  become  absolutely  extinct. 

It  is  but  fair  to  state  that  phosphorus  necrosis  is  now  very  rare  (nc 
extinct)  owing  to  manufacturers  attending  to  prophylaxis,  and  also  t 
the  use  of  red  phosphorus  (safety  match). 
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A  case  of  phosphorus  necrosis  of  the  temporal  bone  is  reported  bv 

Dr.  Wurdemann  (B.M  J  2  1897  r,  i™  f  ,  Dy 

z,,  ioy/,  p.  ioo7 and  an  occasional  oasp 

happens  now  and  again  in  the  East  End  of  London. 

Geo.  Wegner  has  investigated  the  action  of  phosphorus  on  the 
bones  and  asserts  that  its  effects  are  not  due  to  its  action  after  absorp- 
lon,  but  to  the  direct  action  of  the  fumes  of  phosphorus  oxide  on  the 
bones.  When  these  come  into  contact  with  the  denuded  periosteum 
or  membrane  covering  the  bones,  inflammation  of  this  is  set  up.  This 
is  in  accordance  with  the  observation  that  in  match-makers  those  onlv 

lRSfi hr  ^T3  iCetlSUffer  from  necrosis  of  the  jaw.  (See  Lancet, 
L885  }’  F°y  the  actlon  of  Phosphorus  on  the  spinal  cord,  see 

.,  The  symptoms,  as  the  title  implies,  are  rarely  manifested  directly 
the  victim  begins  to  work  m  a  factory,  but  after  some  days,  or  perhaps 
weeks,  months,  or  even  years,  it  may  be,  he  begins  to  complain  of 
nauseous  eructations,  frequent  vomiting,  a  sense  of  heat  in  the  stomach 
purging,  straining,  pains  in  the  joints,  wasting,  hectic  fever,  and  disease 
of  the  stomach,  probably  associated  sooner  or  later  with  toothache 
for  it  is  by  necrosis  of  the  jaw  that  this  form  of  phosphorus  poisoning 
is  especially  characterised.  There  has  been  also  a  great  irritation  of 

the  respiratory  organs,  and  bronchitis  has  frequently  shown  itself 
among  them.  J 


The  toothache  is  usually  sooner  or  later  followed  by  pain  in  the 
jaw,  swelling  and  tenderness  of  the  gums,  and  formation  of  abscesses 
discharging  foetid  pus  through  the  cheek,  roof  of  mouth,  or  even  the 
aural  cavity,  leaving  fistulous  openings.  The  patient  acquires  a 
peculiar  pasty  appearance  of  the  face  and  puffiness  of  the  cheeks. 

Treatment.  This  can  only  be  either  (1)  prophylactic,  or  (2)  purely 
surgical,  removal,  i.e.,  of  necrosed  bone,  etc.,  or  (3)  removal  of  the 
victim  to  some  other  employment.  Prophylactic  measures  consist  in 
[a)  original  and  then  repeated  examination  of  all  the  workpeople  to 
see  that  they  have  no  carious  teeth,  for  this  seems  to  be  the  special 
portal  of  entrance,  whatever  may  be  the  intimate  and  ultimate  ex¬ 
planation  of  the  action  of  the  phosphorus;  to  forbid  all  such  to  work  in 
the  factory  until  such  caries  has  been  thoroughly  removed,  and  the 
teeth  or  alveoli  after  extraction  rendered  quite  sound. 

(b)  The  carrying  out  very  strictly  of  the  rules  laid  down  for  match 
and  other  phosphorus  manufactories,  including  proper  ventilation 
the  vaporisation  of  turpentine,  etc. 
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POISONING  BY  THE  HALOGEN  ELEMENTS 

After  consideration  the  editor  has  determined  to  leave  the* 
sections  as  they  appeared  before  the  war,  but  has  added  at  the  end 
paragraph  or  two  on  “  Poison  Gases  in  War.” 

Poisoning  by  Bromine. 

Source  and  Method  of  Occurrence. — Free  uncombined  bromine 
practically  only  found  in  chemical  works  and  laboratories.  There  ai 
very  few  cases  of  poisoning  by  it  on  record,  a  total  of  five  according  1 
Dixon  Mann,  “  For.  Med.,”  4th  ed. 

Toxicity  and  Fatal  Dose. — There  can  be  no  doubt  that  bromir 
is  an  intense  irritant  to  the  stomach  or  in  vapour  to  the  lungs,  but  n 
fatal  dose  can  be  recorded.  Certainly  *01  per  thousand  in  air  breathe 
into  the  lungs  is  intensely  irritating  and  injurious,  and  T  per  thousan 
causes  actual  ulceration  of  the  bronchial  mucous  membrane.  It  wou] 
doubtless  very  much  depend  upon  the  circumstances  under  which 
was  taken,  having  regard  to  the  contents  of  the  stomach. 

Symptoms. — So  far  as  known,  those  of  a  simple  but  severe  irritar 
(vide  also  pp.  325  and  431). 

Treatment. — Empty  the  stomach  and  treat  on  general  principle 

Post-mortem  Appearances. — In  a  case  reported  by  Snell  quote 
by  Dixon  Mann  there  were  signs  of  inflammation  of  the  oesophagui 
the  stomach  and  duodenum  were  much  injected,  and  the  mucor 
membrane  of  the  former  apparently  tanned.  In  another  case  thei 
was  found  much  destruction  of  the  stomach. 

Analysis. — Uncombined  bromine  may  be  distilled  off  by  heat  fror 
organic  admixture  ;  if  combined  it  may  be  set  free  by  saturating  th 
solution  with  bichromate  of  potassium  and  acidulating  with  H2SC 
before  distilling.  The  bromine  may  be  distinguished  by  its  odour,  b 
turning  starch  paste  yellow,  by  giving  a  yellowishlwhite  precipitat 
with  AgNo3  and  a  white  precipitate  with  solution  of  phenol  (Manr 
loc.  cit.).  (2  Binz,  E.Tr.,  182-3.  Bromine  and  Chlorine.) 

Poisoning  by  Chlorine. 

Source  and  Method  of  Occurrence. — Free  chlorine  (even  mor 
strictly  than  the  other  halogens)  is  only  found  in  laboratories  an< 
bleaching  powder  and  other  chemical  works,  and  consequently  poison 
ing  by  it  is  confined  to  such  places,  except  for  a  solitary  case  occurrinj 
on  board  a  ship  carrying  casks  of  chlorinated  lime. 

Toxicity  and  Fatal  Dose. — Practically  unknown,  but,  like  bromin 
and  iodine,  it  is  undoubtedly  very  irritating  in  the  same  percentage 
as  bromine  above,  and  would  cause  fatal  symptoms  by  setting  up  ai 
acute  inflammation,  doubtless  due  in  reality  to  HC1  ( q.v .),  formed 
the  gas  combining  with  the  water  in  the  air  tubes  and  stomach. 

Symptoms. — Those  of  suffocative  bronchitis  or  acute  gastritis. 

Post-mortem  Appearances. — Corresponding  to  the  symptoms. 

Analysis. — The  same  as  for  HC1  (q.v.). 
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Poisoning  by  Iodine  (I). 

Source  and  Method  of  Occurrence. — Iodine  is  a  manufacturing  pro¬ 
duct  prepared  in  large  quantities  for  medicinal  and  other  purposes. 
Iodine  is  rarely  used  as  a  poison.  The  Registrar-General’s  returns  for 
1901  are  silent  on  the  point.  In  1864  an  attempt  was  made  by  a 
woman  to  poison  a  fellow- servant  by  mixing  tincture  of  iodine  with 
food  in  a  plate.  The  remarkable  discoloration  of  the  farinaceous  food 
which  it  produced  led  to  suspicion,  and  prevented  any  ill  effects  from 
following.  Cases  usually  occur  from  overdoses  and  idiosyncrasy 
(vide  “  Potassium  Iodide,”  p.  429).  When  in  strong  solution,  it  is 
corrosive  and  destroys  the  parts  which  it  touches  ;  in  this  state  it  has 
been  maliciously  employed  for  throwing  on  the  person. 

Toxicity  and  Fatal  Dose. — A  woman  swallowed  by  mistake  one 
drachm  of  iodine  dissolved  in  an  ounce  of  alcohol.  When  seen  soon 
afterwards  she  complained  of  a  violent  pain  in  the  throat  or  stomach, 
followed  by  retching  and  slight  vomiting  ;  the  pulse  was  rapid  and 
full,  the  eyes  prominent  and  suffused.  Vomiting,  promoted  by  diluents, 
brought  no  relief  to  the  symptoms.  She  became  much  depressed,  and 
died  on  the  following  day.  There  was  no  examination  of  the  body 
(Prov.  Jour.,  June  30th,  1847,  p.  356).  For  a  case  of  recovery  after 
half  a  drachm  had  been  taken,  see  Med.  Times  and  Gaz.,  1861,  2, 
p.  669.  (1  Binz,  “Pharmacology,”  E.Tr.,  p.  165.) 

Symptoms. — From  experiments  on  animals,  as  well  as  from  obser¬ 
vation  of  its  effects  on  man,  iodine  would  seem  to  have  a  strong  local 
action  as  an  irritant  on  the  stomach  and  bowels.  In  large  doses,  it  occa¬ 
sions  a  burning  heat  in  the  throat,  severe  pain  in  the  abdomen,  with 
vomiting  and  purging  ;  the  vomited  matters  having  the  peculiar  odour 
of  iodine,  and  being  of  a  yellow  colour,  except  when  any  farinaceous 
food  has  been  taken,  in  which  case  they  are  blue  or  even  black.  The 
faecal  matters  may  also  contain  free  iodine  if  the  poison  has  been  taken 
in  the  solid  state.  Besides  these  symptoms  there  is  great  thirst,  with 
anxiety,  headache,  giddiness,  trembling,  and  convulsive  movements  of 
the  limbs  and  fainting  ;  these  last  symptoms  indicating  that  the 
poison  has  become  absorbed.  When  taken  for  some  time  in  small 
doses,  it  gives  rise  to  salivation,  vomiting,  purging,  pain  in  the  stomach, 
and  cramps  ;  the  pulse  becomes  small  and  frequent ;  there  is  a  general 
wasting  of  the  body ;  and  it  has  been  observed  that  in  this  form  of 
chronic  poisoning,  certain  glands  are  liable  to  become  affected  and 
diminished  by  absorption — the  breasts  in  the  female,  and  the  testicles 
in  the  male.  Iodine  produces  these  secondary  effects  (iodism),  whether 
it  is  taken  internally  or  applied  externally.  For  further  remarks,  vide 
“  Potassium  Iodide  Poisoning,”  to  the  iodine  of  which  compound  the 
symptoms  are  mainly  due.  The  rash,  coryza,  etc.,  there  mentioned 
are  sometimes  seen  when  excessive  doses  of  the  tincture  of  iodine  have 
been  given. 

Treatment. — Emetics  and  the  stomach-pump  may  be  used,  to¬ 
gether  with  general  measures  to  relieve  pain,  etc.,  when  acute  symp¬ 
toms  are  present.  In  other  cases,  stopping  the  administration  of  the 
drug  is  all  that  can  be  done. 
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Post-mortem  Appearances. — As  this  is  an  irritant  as  well  as  a  corrc 
sive  poison,  the  lining  membrane  of  the  gullet,  stomach,  and  intes 
tines  may  be  found  inflamed  and  excoriated.  In  one  instance  th 
mucous  membrane  near  the  pylorus  was  corroded,  and  detached  in 
space  of  two  or  three  inches. 

Analysis. — The  odour  is  in  general  sufficient  to  identify  it.  Thi 
may  be  concealed  by  alkalies  or  alkaline  substances.  When  heated 
it  sublimes  as  a  purple  vapour.  .  The  addition  of  a  cold  solution  c 
starch  produces  a  blue  colour,  but  many  substances  prevent  this  reac 
tion.  It  is  very  soluble  in  disulphide  of  carbon,  forming  a  rich  pin] 
solution.  The  sulphide  has  the  property  of  removing  it  from  wate 
or  organic  liquids  in  which  it  is  dissolved.  It  may  thus  be  separate* 
for  chemical  examination  by  decanting  the  watery  liquid  from  th 
sulphide,  which,  on  evaporation,  leaves  the  iodine  in  crystals.  Chloro 
form,  a  good  solvent  of  iodine,  may  be  substituted  for  the  sulphide 
Iodine  gives  a  blue,  green,  or  dark  colour  to  most  organic  liquids,  an* 
imparts  to  them  a  peculiar  odour.  It  stains  the  skin  and  other  organ! 
substances  yellow  ;  the  colour  being  removed  by  an  alkali. 

Cases. — The  editor  is  unable  to  find  any  recent  cases  of  direc 
poisoning  by  iodine  itself,  but  all  the  cases  under  the  heading  of  “  Potas 
sium  and  Sodium  Iodide  ”  are  probably  due  to  the  iodine  in  the  com 
pound.  (Experiments.  1  Binz,  pp.  169-170.) 

Poison  Gases  in  War. 

The  development  of  this  “  industry  ”  in  war  may  probably  o 
possibly  lead  in  future  to  an  increase  of  civil  cases  of  poisoning  b^ 
means  of  poisonous  gases.  It  is  therefore  appropriate  that  some  notic* 
of  the  subject  should  be  taken  here,  though  for  obvious  reasons  o: 
national  policy  there  is  a  good  deal  that  cannot  be  freely  published  til 
the  war  is  over. 

For  what  is  here  written  the  editor  is  almost  entirely  indebted  t( 
an  article  by  Prof.  Leonard  Hill,  who  has  been  engaged  in  investiga 
tions  on  the  matter  by  the  Military  and  Government  authorities.  Th< 
article  in  question  was  read  before  the  Medical  Society  of  London  ir 
1915,  and  appears  in  full  in  the  Brit.  Med.  Jour.,  2,  1915, pp.  801  et  seq 

Source  and  Method  of  Occurrence. — The  actual  sources  of  the  gases 
are  two,  viz.,  the  laboratories  and  workshops,  and  the  explosions  oi 
shells.  In  the  former  are  prepared  the  chlorine,  bromine  and  phos¬ 
gene  (carbon  oxychloride  or  C0C12),  the  benzyl  bromide  and  the  high 
explosives,  cordite,  T.N.T.  (trinitrotoluene)  turpinite  lyddite,  etc.,  etc., 
which  are,  or  by  their  explosion  produce,  the  actual  poisonous  materials. 

The  methods  of  occurrence  are  also  of  two  or  three  groups  :  (1)  when 
high  explosives  explode  in  confined  spaces,  such  as  gun  casements,  dug- 
outs,  etc.,  gases  (CO  and  nitric  oxide  chiefly,  but  probably  accompanied 
by  others  nearly  as  lethal)  are  produced  in  enormous  quantities  and 
may  easily  produce  a  lethal  atmosphere  in  the  space,  and  cause  many 
fatalities ;  (2)  a  shell  may  be  discharged  from  a  gun  and  on  arrival 
at  its  destination  may  by  deliberate  arrangement  merely  burst  quietly, 
so  to  speak,  and  set  free  a  charge  of  the  lethal  material  which  kills  or 


POISON  GASES  IN  WAR 


599 


puts  out  of  action  all  within  a  certain  radius;  (3)  the  lethal  gas  may 
be  discharged  into  the  air  in  enormous  quantities  and  carried  to  its 
destination  by  the  wind,  and  again  puts  the  affected  people  out  of 
action. 

Toxicity  and  Fatal  Dose. — This,  of  course,  depends  upon  the  actual 
gas  that  causes  the  symptoms  and  fatalities.  Dr.  Hill  points  out 
{Lc.)  that  for -method  (3)  to  be  used  the  gas  must  poison  in  a  concen¬ 
tration  of  1  in  10,000  or  the  quantities  required  would  be  unmanageable. 
The  gases  which  have  been  known  to  be  produced  from  the  above 
sources  have  the  following  toxicities  so  far  as  is  known,  i.e.,  at  the  dilu¬ 
tion  named  they  produce  effects  wdiich  on  a  longer  or  shorter  exposure 
will  become  fatal. 

Benzyl  bromide,  probably  the  same  as  bromine.  It  is  probably 
this  substance  with  which  lachrymatory  shells  are  charged. 

Bromine  causes  intense  lachrymation  at  less  than  in  1  in  10,000  and 
at  concentrations  greater  than  that  suffocative  irritant  bronchitis. 

Chlorine  is  almost  equally  poisonous  with  bromine. 

CN  (cyanogen)  probably  requires  to  be  more  concentrated,  but  its 
effects  on  the  blood  after  absorption  are  very  marked  and  severe  and 
rapidly  lethal. 

CO  (vide  p.  551)  is  not  irritative,  but  acts  only  after  absorption. 

Iodine  in  vapour  is  probably  about  on  a  par  with  chlorine  for  irrita¬ 
tive  properties,  and  acts  also  after  absorption  to  judge  by  its  medicinal 
use. 

Phosgene,  COCl2,  probably  the  most  dangerous  of  all. 

Nitric  oxide,  probably  extremely  irritating  and  quite  as  dangerous 
as  chlorine,  but  not  absorbed. 

SH2,  not  particularly  irritating,  acts  after  absorption. 

S02,  very  irritating  in  concentration  of  approximately  1-1000. 

Symptoms. — In  sufficient  dilution  these  may  be  delayed,  vide 
HNOa  poisoning,  p.  392,  and  many  other  poisons,  but  are  then  either 
acute  bronchitis  or  anaemia  and  exhaustion.  When  the  dilution  is  less 
symptoms  are  immediate,  and  consist  essentially  of  those  of  an  ex¬ 
tremely  violent  and  severe  bronchitis,  fatal  either  in  a  few  minutes  or  a 
few  hours,  or  followed  by  a  very  protracted  recovery.  Of  those  gases 
which  fenter  the  blood  and  combine  with  haemoglobin  or  destroy  the 
corpuscles  (haemolytic)  the  symptoms  are  more  insidious,  vide  the  appro¬ 
priate  section  ante. 

For  fuller  details  vide  Dr.  Hill’s  paper  and  others. 

Treatment. — Little  can  be  said  about  this.  There  is  no  specific 
antidotal  treatment,  and  an  endeavour  must  be  made  to  treat  symp¬ 
toms  and  keep  up  the  strength  of  the  patient  as  best  we  can  by  the 
light  of  physiology  and  general  medicine. 

Post-mortem  Appearances. — In  the  acute  cases,  intense  congestion 
of  the  air-passages,  swelling  and  even  gangrene  of  the  mucous  membrane 
with  ulceration.  Extreme  emphysema  from  violent  inspiratory 
efforts.  This,  of  course,  refers  to  the  irritant  cases  ;  for  the  others,  vide 
descriptions  in  other  sections. 

The  above  account  must  be  rewritten  after  the  war,  but  the  follow- 
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ing  references  are  sufficient  to  enable  the  reader  to  get  many  further 
details : — 

Black  and  Glenny,  “  Observation  on  685  Cases  of  Poisoning  by  Noxious  Gases 
used  by  the  Enemy.”  J.  Roy.  Army  Med.  Corps ,  1915,  XXIV.,  509. 
Bradford  and  Elliott,  “  Cases  of  Gas  Poisoning  among  the  British  Troops  in 
Flanders.”  Brit.  J.  of  Surgery ,  1915,  III.,  234. 

Campbell,  “  Poisonous  Gases.”  B.M.J.,  1915,  I.,  1259. 

Dujarric  de  la  Riviere  et  Leclerc,  “  Etude  Clinique  Anatomo-pathologigue  et 
Histo-chimique  de  cas  dTntoxication  par  les  Gas  Irritants  par  lesAllemands 
a  Langemarck.”  Bull.  Acad.  Med.,  1915,  LXXIII.,  574. 

Heitz,  “  Sur  les  Troubles  Cardio-vasculaires,  etc.”  Arch.  d.  mal.  du  Cceur ,  1915, 
VIII.,  447. 

Hill,  Leonard,  “  Gas  Poisoning.”  B.M.J.,  1915,  II.,  801 ;  J.  Roy.  Army  Med.  Corps , 
1916,  XXVI.,  110. 

Levy,  Presse  Med.,  1915,  XXIII.,  255. 

McIntyre,  “Asphyxiating  Gases.”  J .  Roy.  Army  Med.  Corps.,  1915,  XXIV.,  302. 
McWalter,  “  The  Prevention  of  Gas  Poisoning.”  B.M.J.,  1915,  II.,  118. 

Parker,  “  Poisonous  Gases.”  B.M.J.,  1915,  I.,  1027. 

Tilden,  “Poisonous  Gases  in  Warfare  and  their  Antidotes.”  Nature,  1915, 
XCV.,  395. 

Poisoning  by  Tetrachlorethane  or  “  Dope  ”  Varnish. 

CHC12 

Tetrachlorethane  |  is  a  colourless  liquid  boiling  at  147°  C.  and 

CHC12 

having  a  vapour  density  of  1  *9 1  as  compared  with  air.  In  the  trade  it  is 
known  as  “  Cellon  55  and  is  extensively  used  in  the  preparation  of  the 
so-called  “  dope  ”  varnish  which  is  applied  to  the  wings  of  aeroplanes 
so  as  to  form  a  completely  air-tight  and  water-tight  coating.  Dope 
varnish  is  usually  a  solution  of  acetate  of  cellulose  in  a  mixture  of 
benzene,  acetone,  spirit  and  tetrachlorethane.  With  the  great  develop¬ 
ment  of  the  aircraft  industry  attention  was  directed  to  a  peculiar  form 
of  toxic  jaundice  among  those  using  the  varnish,  and  Willcox  estab¬ 
lished  the  fact  that  the  poisoning  was  really  due  to  the  tetrachlore¬ 
thane  constituent. 

The  affected  workers  complain  of  malaise,  drowsiness,  loss  of  appe¬ 
tite,  headache  and  constipation.  After  days,  or  it  may  be  weeks, 
jaundice  sets  in  with  vomiting,  mental  confusion  and  even  delirium. 
The  liver,  which  is  at  first  enlarged,  may  sustain  a  marked  diminution 
in  weight  and  size.  In  fatal  cases  the  liver  has  been  found  shrunken, 
hard  and  firm  and  of  an  intense  yellow  colour.  Microscopically, 
necrosis  and  fatty  degeneration  of  hepatic  and  renal  cells  are  marked 
features.  Willcox  has  emphasised  the  following  clinical  features,  which 
may  aid  the  diagnosis  :  (1)  the  insidious  onset  of  the  symptoms ;  (2)  the 
comparatively  long  duration  of  the  acute  stage  when  marked  jaundice 
has  supervened,  thus  distinguishing  the  cases  from  acute  yellow  atrophy 
of  the  fiver ;  (3)  the  absence  of  marked  pyrexia,  thus  distinguishing  the 
cases  from  infective  jaundice ;  (4)  the  absence  of  anaemia,  thus  dis¬ 
tinguishing  the  cases  from  marked  blood  poisons ;  and  (5)  the  marked 
depth  of  the  jaundice. 

There  would  appear  to  be  great  variations  in  the  susceptibility 
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of  different  varnish  workers,  and  much  of  the  poisoning  depends  on  the 
duration  of  the  exposure  and  the  concentration  of  the  poison  in  the 
“  dope.”  Willcox  and  Spilsbury  demonstrated  that  tetrachlorethane 
is  a  marked  liver  poison  in  the  rat. 

REFERENCES. 

Willcox,  “xln  Outbreak  of  Toxic  Jaundice  due  to  Tetrachlorethane  Poisoning.” 

Lancet,  1915,  I.,  544. 

Lee  (fatal  case),  Lancet ,  1916,  I.,  24. 

Willcox,  1916,  I.,  450. 

Group  5. — ANAESTHETISING  AGENTS 

There  is  a  convenience  in  grouping  together  the  various  substances 
which  have  from  time  to  time  been  used  for  the  purpose  of  producing 
anaesthesia,  though  amongst  them  are  substances  very  different  in 
origin,  and  also  in  action.  Chloroform,  for  instance,  is  of  purely 
synthetic  origin  in  organic  chemistry ;  nitrous  oxide  is  produced 
from  inorganic  materials ;  while  cocaine  is  derived  from  a  vegetable 
source.  Again,  the  general  anaesthetics  produce  death  by  their  effect 
upon  the  cerebral  centres,  while  cocaine  probably  affects  peripheral 
nerves  much  more  powerfully  than  the  centres  in  the  brain  or  cord. 
It  is  difficult,  too,  to  decide  the  exact  position  of  the  new  synthetic 
hypnotics  which  are  constantly  being  put  upon  the  market  in  increasing 
numbers,  and  certainly  act  in  a  manner  very  similar  to  anaesthetics  ; 
alcohol  itself  acts  very  similarly  to  chloroform  or  ether,  and  so  do  some 
of  its  derivatives,  like  paraldehyde,  so  that  it  becomes  necessary  to 
introduce  subdivisions  of  the  present  group. 

As  a  very  pertinent  introduction  to  the  group  we  may  well  ask  : 
“  What  is  the  essential  quality  to  be  sought  for  in  a  perfect  anaesthe¬ 
tic  ?  ”  It  is  easy  to  formulate  a  postulate  that  must  be  satisfied  before 
any  substance  can  be  called  a  perfectly  safe  (local  or  general)  anaesthe¬ 
tic  or  hypnotic,  viz.,  it  shall  primarily  (and  if  possible  only)  affect  the 
higher  (general  sensation  and  mental)  cerebral  centres,  leaving  un¬ 
touched,  at  any  rate  in  a  depressant  direction,  the  lower  (cardiac  and 
respiratory)  centres,  and  if  used  locally  its  effects  shall  be  purely  local, 
and  under  control  by  dosage.  Such  a  perfectly  safe  general  anaesthetic 
or  hypnotic  has  yet  to  be  discovered,  and  fatal  accidents,  even  in  skilled 
hands,  will  almost  inevitably  continue  to  occur  from  time  to  time  ; 
while  the  use  of  such  dangerous  drugs  by  ignorant  persons,  often 
rendered  reckless,  is  sure  to  end  in  frequent  disaster. 

GENERAL  ANAESTHETICS 

The  following  list  of  anaesthetising  agents  is  taken  from  the  “  Extra 
Pharm.,”  1904,  p.  785: — General  anaesthetics:  A.C.E.  ;  ether; 
ethyl  bromide  ;  ethyl  chloride  ;  ethyl  iodide  ;  chloroform  ;  anestile  ; 
somnoform  ;  ethyl  chloride  combined  with  nitrous  oxide  ;  methylene  ; 
nitrous  oxide.  Used  locally  :  ether  ;  carbolic  acid  ;  anestile  ;  anaes- 
thesine  ;  boldo  ;  cucaine  ;  erythrophlaeinae  hydrochloridum  ;  ethyl 
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chloride  ;  eucaine  ;  holocaine  ;  ice  ;  menthol ;  methyl  chloride* ; 
orthoform  ;  “  new  ”  orthoform  ;  nir  vanin  ;  tropacocaine. 

Fatal  accidents  have  occurred  with  almost  all  of  them.  Illustra¬ 
tions  of  the  following  will,  however,  alone  be  considered  here  in  any 
detail.  The  reader  is  referred  to  the  “  Extra  Pharm.,”  1904,  and  to 
works  on  anaesthetics  for  further  information. 

Chloroform. 

Ether  (vide  under  “  Alcohol,”  pp.  589  et  seq .). 

Nitrous  oxide. 

Bichloride  of  methylene,  now  known  as  methylene. 

HYPNOTICS  AND  ANALGESICS  (ANTIPYRETICS) 

It  would  be  a  large  task  to  compile  a  complete  list  of  these,  and 
would  serve  no  useful  purpose.  The  reader  may  consult  the  “  Extra 
Pharm.”  Modern  organic  chemistry  is  continually  adding  to  the 
list,  and  the  list  of  to-day  differs  from  that  of  yesterday  and  to-morrow 
only  by  the  weird  names  that  are  found  in  it.  These  substances  as  a 
body,  however,  constitute  a  very  grave  danger  to  public  health,  and 
the  death-roll  from  them  grows  ominously  longer  every  year. 

Fatal  (and  other)  cases  of  poisoning  will  be  noted  of — 

Alcohol  (including  ether  and  fusel  oil  and  paraldehyde). 

Chloral  hydrate  and  chloralose. 

Trional. 

Thalline. 

Bromoform. 

Acetanilide  or  antifebrin. 

Exalgin. 

Antipyrin. 

Phenacetin. 

Veronal. 

Amongst  the  last  six  or  seven  of  these  agents  there  is  considerable 
likeness  in  the  method  of  the  production  of  symptoms  in  this  respect, 
viz.,  that  they  do  not  answer  to  the  postulate  stated  above  for  safety  ; 
they  affect  rather  the  blood  or  the  heart  (its  peripheral  nerves  or  its 
centre)  only  too  easily.  We  are  at  present  too  little  acquainted  with 
our  heat- regulating  mechanisms  to  be  able  to  throw  antipyretics  of 
doubtful  qualities  amongst  them  without  very  serious  risks  of  catas¬ 
trophe. 

Poisoning  by  Chloroform. 

Source  and  Method  of  Occurrence. — Chloroform  is  now  prepared 
in  large  quantities  commercially  for  anaesthetic  purposes,  and  also  for 
use  as  a  solvent.  Questions  have  arisen  from  time  to  time  as  to  the 
absolute  purity  of  the  chloroform  used,  but  so  far  as  the  editor  is  aware 
they  have  not  given  rise  to  any  medico-legal  decisions. 

As  regards  the  method  of  occurrence  of  chloroform  poisoning, 
probably  over  99  per  cent,  are  due  to  misadventure  in  the  adminis¬ 
tration  of  it  as  an  anaesthetic  ;  suicides  use  it  very  occasionally,  and 
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cases  from  time  to  time  arise  in  which  it  is  given  homicidally  and  for 
other  criminal  purposes,  such  as  robbery  and  rape.  In  1895,  anaes¬ 
thetics  killed  70  ;  in  1896,  54  ;  1897,  127  ;  and  in  1898,  88. 

In  1908  the  Registrar- General  reported  the  following  : — 

Accident  at  Operation.  Suicide 


Chloroform 

•  •  • 

.  98 

Ether  . 

.  16 

Chlor.  and  eth. 

•  •  • 

4 

A.C.E.  mixt. 

•  •  • 

6 

Anaesthetics  (nature  not  stated) 

.  81 

Ethyl  chloride,  nitrous  oxide,  and  stovaine,  2,  1,  1. 


Manuals  on  anaesthetics  give  much  fuller  statistics  ( vide  Fr.  Hewitt’s 
“  Anaesthetics  ”). 

In  cases  of  alleged  robbery  and  rape,  it  has  been  sometimes  stated 
that  the  person  assaulted  was  rendered  suddenly  insensible  by  chloro¬ 
form  ;  but  chloroform  vapour  does  not  produce  immediate  insensi¬ 
bility.  Anything  like  “  immediate  insensibility  ”  at  once  stamps  the 
tale  with  fraud. 

The  editor  has  omitted  from  the  present  edition  any  criticism  on 
the  various  chloroform  commissions  ;  they  do  not  really  belong  to 
forensic  medicine.  References  to  them  are  given  below. 

Toxicity  and  Fatal  Dose. — Chloroform  Vapour. — The  vapour, 
when  respired  in  a  concentrated  form,  is  speedily  fatal  to  life.  If  it 
is  diluted  with  a  certain  proportion  of  air,  it  produces  insensibility, 
with  entire  loss  of  muscular  power  in  from  two  to  ten  minutes,  and 
the  patient  rapidly  recovers  after  the  vapour  is  withdrawn.  Two  or 
three  per  cent,  of  chloroform- vapour  in  the  air  is  the  safety  limit  now 
adopted. 

In  some  instances  death  has  taken  place  within  two  minutes  from 
the  commencement  of  inhalation.  In  one  of  these  only  thirty  drops 
had  been  taken  in  vapour,  but  the  patient  died  in  one  minute,  and  in 
another,  so  small  a  quantity  as  fifteen  to  twenty  drops  proved  speedily 
fatal  (“  Table  of  Fatal  Cases,”  by  Warren,  U.S.,  p.  23).  Simpson 
suggested  that  in  some  of  the  alleged  fatal  cases  death  may  have  been 
really  due  to  other  causes  of  sudden  death  (Med.  Times  and  Gaz.,  1870, 
1,  p.  224). 

Its  fatal  operation  is  sometimes  suddenly  manifested  after  the  with¬ 
drawal  of  the  vapour.  In  one  case,  the  heart  suddenly  ceased  to  beat 
four  minutes  after  the  vapour  had  been  withdrawn.  The  digital 
arteries  which  had  been  divided  in  the  operation  suddenly  ceased  to  bleed. 
The  man  was  dead.  Such  rapidly  fatal  effects  are  generally  ascribed  to 
idiosyncrasy,  or  to  the  unforeseen  condition  of  a  fatty  or  flabby  heart. 

The  methods  by  which  chloroform  when  inhaled  causes  death 
would  seem  to  be  of  three  distinct  kinds. 

1.  The  vapour  coming  in  contact  with  the  mucous  membrane  of 
the  larnyx  causes  a  reflex  spasm  of  the  muscles  of  that  organ,  thus 
throws  them  out  of  harmonious  gear,  and  leads  to  asphyxiation  of  the 
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patient.  2.  Chloroform  absorbed  from  the  air-passages  into  the  blood 
arrives  at  the  heart,  and  acts  as  a  direct  muscle  poison  ( ?  also  a  para¬ 
lyser  of  the  cardio- vascular  centre).  Dr.  F.  Hewitt  believes  that  the 
former  of  these  two  methods  is  far  away  the  most  frequent,  and  also 
notes  the  especial  danger  of  other  violent  reflexes  from  the  surgeon’s 
operative  activity  acting  on  the  respiratory  and  cardio-vascular  cen¬ 
tres.  [Hence  modern  surgery  demands  anoci-association  anaesthesia.] 
The  second  j  method  is  probably  the  one  that  usually  operates 
when  the  drug  is  taken  by  the  mouth.  It  is  only  in  recent  years  that 
the  third  method  has  been,  one  might  almost  say,  discovered  ;  it  is 
spoken  of  as  “  delayed  chloroform  poisoning,”  by  which  is  meant  that 
the  ansesthetisation  and  the  immediate  effects  of  the  operation  are 
both  apparently  successfully  passed  through  by  the  patient,  when 
there  somewhat  suddenly  appear  symptoms  of  very  fatal  omen,  typi¬ 
cally  coffee-ground  vomiting,  frequent  feeble  pulse,  and  apathy  deepen¬ 
ing  into  coma.  The  time  in  which  these  symptoms  appear  is  variable  ; 
thirteen,  twenty-four  (approximately),  and  eighty  hours  are  recorded 
in  the  three  cases  in  the  Lancet ,  2,  1909,  p.  81,  by  Dr.  Somerville.  The 
ages  of  Dr.  Somerville’s  cases  were  4,  18,  and  26  respectively,  but  from 
other  cases  it  would  seem  that  children  are  more  liable  to  be  affected. 
We  append  the  full  report  of  the  second  case  from  the  Lancet  ( loc .  tit.)  : — 

The  patient,  aged  26  years,  was  admitted  with  symptoms  of  ovarian  cyst 
with  twisted  pedicle.  The  operation  was  performed  a  few  hours  after  admission 
and  consisted  in  removal  of  the  cyst,  which  was  slightly  adherent  to  the  intes¬ 
tines.  On  the  following  day  her  progress  was  satisfactory.  The  patient  had 
slept  well,  and  she  felt  well,  except  for  some  slight  vomiting  after  the  operation. 
On  the  following  evening — 24  hours  after  the  operation — my  attention  was  called 
to  the  small  quantity  of  urine  passed,  only  about  16  ounces  since  the  operation  ; 
a  catheter  was  passed,  but  no  urine  was  found  in  the  bladder.  On  the  following 
morning  the  patient  was  distinctly  j  aundiced,  and  the  general  condition  was  not 
good.  About  10  a.m.  she  vomited  a  large  quantity  of  “  coffee-ground  ”  fluid. 
The  stomach  was  then  washed  out,  and  some  saline  and  sodium  bicarbonate 
solution  was  left  in.  The  patient’s  condition  seemed  to  improve.  Plenty  of 
fluid  was  given  and  was  retained  ;  five  grains  of  calomel  were  also  given.  The 
patient  again  vomited  at  about  10  p.m.,  and  from  that  time  onward  her  condi¬ 
tion  was  gradually  getting  worse.  There  was  not  much  vomiting,  but  gradually 
becoming  weaker,  she  died  at  2  o’clock  on  the  following  morning — 60  hours  after 
the  operation  and  14  hours  after  the  first  appearance  of  the  “  coffee-ground  ” 
vomit,  so  distinctive  a  feature  of  these  cases.  The  temperature  had  never  risen 
above  99°  F.,  the  pulse  had  gone  up  to  160  per  minute,  and  the  respirations  had 
been  normal.  The  urine,  of  which  about  four  ounces  had  been  obtained  after 
the  symptoms  had  set  in,  had  given  no  reaction  to  the  acetone  test. 

A  limited  post-mortem  examination  was  made.  No  peritonitis  was  found. 
The  specimens,  which  were  kindly  examined  for  me  by  Dr.  Gouch,  showed  the 
following  points  of  interest.  ( a )  The  liver  showed  very  characteristic  changes. 
The  centres  of  the  lobules  were  quite  disorganised,  the  cells  were  nearly  all 
necrotic,  and  much  brown  pigment  was  present,  and  the  peripheral  parts  of  the 
lobules  were  in  a  state  of  advanced  fatty  degeneration.  ( b )  The  spleen  showed 
little  change  except  that  many  of  the  cells  contained  brown  pigment  granules, 
(c)  In  the  pancreas  the  gland  cells  showed  degenerative  changes.  No  trypsino- 
gen  granules  were  present,  but  numerous  fat  globules  were  found  in  the  proto¬ 
plasm.  ( d )  In  the  kidneys  the  glomeruli  were  normal,  and  the  cells  of  the  con¬ 
voluted  tubes  were  in  some  places  in  a  state  of  advanced  fatty  degeneration  and 
in  others  broken  down  into  the  lumen,  (e)  In  the  heart  the  fibres  had  almost 
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lost  their  striation  and  were  filled  with  fine  fat  droplets.  The  condition  was  not 
patchy,  as  in  fatty  degeneration  usually  found  in  anaemic  states,  but  every  cell 
was  affected. 

As  a  liquid  it  is  not  a  very  active  poison,  a  fluid  drachm  being  the 
smallest  recorded  fatal  dose. 

In  1854,  a  boy,  aet.  4,  swallowed  a  drachm  of  chloroform,  and  soon  afterwards 
laid  his  head  on  his  mother’s  lap  and  lost  all  consciousness.  Thursfield  saw  him 
about  twenty  minutes  afterwards.  He  was  then  insensible,  cold,  and  pulseless. 
Mustard  plasters  were  applied  ?to  the’^legs  ;  they  acted  well,  but  produced  no 
impression  on  the  sensibility.  His  breathing  varied  ;  it  was  sometimes  natural, 
at  other  times  stertorous.  He  became  warmer,  his  pulse  full  and  regular  ;  and 
he  continued  three  hours  in  this  state,  when  he  died  quite  calmly,  without  a 
struggle. 

There  have  been  several  committees  appointed  to  consider  the  best 
means  of  administering  chloroform,  notably  the  Hyderabad  Commission, 
which  in  1891-2  investigated  this  question  experimentally  in  India 
(see  1891,  2,  p.  1088),  also  a  special  report  by  the  Brit. 

Med.  Assoc,  (vide  Supplement,  July  18th,  1903,  also  B.M.J., 

2,  1904,  and  B.M.J.,  2,  1910). 

Duration. — When  chloroform  is  inhaled  with  a  fatal  result,  the 
time  that  elapses  between  the  first  breath  of  chloroform  and  death  is 
extraordinarily  variable  (vide  above).  The  editor  is  of  opinion  that 
in  many  of  the  cases  where  death  takes  place  rapidly,  the  fatal  result 
is  due  to  idiosyncrasy  or  sudden  and  violent  laryngeal  spasm,  rather 
than  to  any  want  of  skill  in  the  administration  ;  with  regard  to  the 
cases  of  death  after  longer  intervals  up  to  even  an  hour  or  more, 
tke  reader  is  referred  to  Dr.  Hewitt’s  work,  where  the  matter  is  more 
fully  discussed.  It  must  be  remembered  that  the  border-line  between 
death  and  the  deep  anaesthesia  required  for  serious  operations  is  but  a 
narrow  one. 

When  chloroform  is  swallowed  and  causes  death,  the  fatal  event 
rarely  occurs  for  some  time  after  the  dose  has  been  taken,  generally 
five  or  six  hours.  It  has  been  delayed  as  long  as  sixty-seven  hours 
(vide  below,  under  “  Symptoms  ”). 

Recovery  is  apt  also  to  be  very  slow,  though  commonly  the  symp¬ 
toms  (headache  and  nausea)  have  passed  off  in  six  to  eight  hours, 
especially  if  the  patient  falls  into  a  natural  sleep. 

Symptoms. — These  vary  somewhat  according  to  whether  it  is 
inhaled  or  swallowed. 

If  Inhaled. — The  symptoms  very  commonly  seem  to  be  almost 
nothing,  for  after  a  few  breaths  the  patient  ceases  to  breathe  and  the 
heart  stops,  and  death  is  present.  More  usually,  however,  there  is  a 
stage  of  excitement  followed  by  one  of  narcosis,  in  which  heart  and 
respiration  cease.  Anaesthetists  are  even  now  of  two  opinions  as  to 
whether  the  heart  or  the  breathing  stops  first,  and  undoubtedly  both 
must  be  watched  with  great  care  (vide  above,  where  the  methods  of 
death  are  mentioned).  The  one  universally  accepted  sign  of  danger 
is  a  fixed  and  dilated  pupil.  Vomiting  is  a  common  result  of  chloro¬ 
form  inhalation,  but  not  a  symptom  of  great  importance  per  se  (but  is 
to  be  avoided,  because  of  the  risks  of  aspirating  the  vomit). 
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If  Swallowed. — Chloroform  acts  at  first  as  an  irritant,  and  may 
cause  vomiting  by  direct  action  on  the  stomach  within  a  quarter  of  an 
hour  ;  should  it  not  do  so,  however,  the  symptoms  then  are  sleepiness3 
rapidly  followed  by  unconsciousness,  deepening  in  fatal  cases  to  coma 
and  death. 


A  man  swallowed  four  ounces  of  chloroform.  He  was  able  to  walk  for  a  con¬ 
siderable  distance  after  taking  this  dose,  but  he  subsequently  fell  into  a  state  oi 
coma — the  pupils  were  dilated,  the  breathing  was  stertorous,  the  skin  cold,  the 
pulse  imperceptible,  and  there  were  general  convulsions.  He  recovered  in  five 
days  {Med.  Gaz.,  vol.  47,  p.  675).  A  man  swallowed  nearly  two  ounces  of  chloro¬ 
form.  He  was  seen  ten  or  fifteen  minutes  afterwards  ;  he  had  already  vomited, 
and  was  found  [insensible  with  stertorous  breathing,  and  a  pulse  of  about  60. 
The  stomach-pump  was  employed,  and  some  spirit  of  ammonia  was  injected.  The 
pulse  became  more  feeble,  the  breathing  slower,  and  the  pupils  were  insensible 
to  light.  The  surface  was  cold,  and  for  a  time  he  continued  to  get  worse,  the 
face  becoming  purple/ while  the  pulse  was  intermittent  and  hardly  discernible. 
Two  hours  and  a  half ’after  taking  the  poison,  however,  a  gradual  improvement 
commenced,  but  sensibility  did  not  return  until  four  hours  later.  For  several 
days  he  continued  to  suffer  from  great  irritability  of  the  stomach,  and  even¬ 
tually  he  had  an  attack!  of  jaundice.  A  man,  set.  42,  swallowed  two 
ounces  of  ,  chloroform,  and  he  died  in  about  six  hours  afterwards.  In  this 
case  the  pupils  were  fully  dilated,  the  breathing  was  stertorous,  and  the  skin 
covered  with  cold  perspiration.  He  rallied  for  a  short  time  and  then  sank  again, 
his  lips  becoming  dark  purple  and  his  face  livid.  On  inspection  the  lungs  were 
found  much  engorged  with  blood,  and  there  were  some  apoplectic  effusions  in 
these  organs.  The  stomach  was  slightly  inflamed  in  patches,  and  the  mucous 
membrane  was  softened.  It  contained  a  dark  fluid,  smelling  strongly  of  chloro¬ 
form  ( B.M.J. ,  1866,  1,  p.  541,  and  Amer.  Jour.  Med.  Sc.,  October,  1866,  p. 
571).  In  some  cases,  alarming  symptoms  have  been  produced  by  much  smaller 
doses,  and  one  of  these  proved  fatal.  In  March,  1857,  a  lady  swallowed  half  an 
ounce  of  chloroform.  In  five  minutes  she  was  quite  insensible,  generally  con¬ 
vulsed,  the  jaws  clenched,  the  face  slightly  flushed,  the  pulse  full  and  rather 
oppressed,  and  she  foamed  at  the  mouth.  She  vomited,  and  in  twenty  minutes 
the  convulsions  had  left  her  ;  soon  afterwards  she  had  a  relapse,  and  did  not 
recover  for  twenty-four  hours  {Med.  Times  and  Gaz.,  1857,  2,  p.  615). 

A  man,  set.  58,  of  robust  constitution,  but  given  to  drink,  swallowed  about  l£ 
fluid  ounces  of  chloroform,  with  suicidal  intent.  Six  hours  later  he  was  found  in 
an  unconscious  condition.  When  seen  by  Brasch  his  face  was  flushed,  the 
mucous  membranes  slightly  cyanotic,  the  eyes  closed,  the  breathing  quiet,  20 
per  minute,  but  occasionally  embarrassed,  owing  to  falling  back  of  the  tongue. 
From  time  to  time  he  vomited  and  passed  fseces  involuntarily.  The  pulse  was 
small,  80  per  minute,  the  cornea  insensitive,  the  pupils  not  contracted,  and  not 
reacting  to  light  or  other  stimuli.  The  patient  was  absolutely  insensible,  and 
could  not  be  roused.  One-thirteenth  of  a  grain  of  strychnine  was  injected  sub¬ 
cutaneously,  and  a  quarter  of  an  hour  later  /^nd  grain.  The  pulse  became 
stronger,  the  patient  began  to  move  his  hands  and  arms  and  to  open  his  eyes  for 
a  moment  or  two  ;  he  spoke,  though  unintelligibly,  and  vomited  mucus  mixed 
with  food.  The  vomited  matter  did  not  smell  of  chloroform.  Ten  hours  after 
swallowing  the  poison  the  man  recovered  consciousness,  and  complained  of 
thirst,  a  feeling  of  internal  heat,  and  nausea.  The  vomiting  continued,  and  next 
day  there  was  great  pain  in  the  region  of  the  liver,  which  was  enlarged  and 
tender.  The  skin  and  conjunctiva  were  jaundiced,  the  fseces  slightly  bloodstained. 
Towards  the  end  there  was  great  difficulty  in  passing  water,  and  even  with  the 
catheter  only  a  few  drops  of  turbid  yellowish  urine  could  be  drawn  off.  The 
patient  became  gradually  weaker,  and  died,  sixty-seven  hours  after  swallowing 
the  poison,  of  paralysis  of  the  heart  and  pulmonary  oedema.  The  temperature 
was  normal  throughout,  the  intelligence  clear  to  the  last.  No  post-mortern 
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examination  seems  to  have  been  made  (Deutsch.  Med.  Zeitunq,  April  7th  1890  • 
1890,  1,  p.  1089). 

Treatment.  For  full  details  the  reader  is  referred  to  Dr.  Hewitt’s 
(and  other  authors  )  work  on  anaesthetics.  We  can  here  only  mention 
the  outlines  of  the  matter.  If  the  drug  has  been  swallowed,  obviously 
the  stomach  must  be  emptied  and  well  washed  out  (vide  a  curious  case 
of  the  editor  s,  infra,  under  “  Cases  ”).  Subsequently  stimulants  to 
the  heart  and  respiration  must  be  administered,  and  artificial  respira¬ 
tion  maintained  if  necessary.  Oxygen,  strychnine,  ether,  alcohol, 
applications  of  electricity  to  the  phrenics,  may  all  be  useful,  or  which¬ 
ever  of  them  happens  to  be  available.  In  the  ordinary  anaesthetising 
cases  a  very  important  point  is  to  see  that  the  larynx  is  not  obstructed 
in  any  way. 

Post-mortem  Appearances —On  opening  the  cadaver  there  is  very 
likely  to  be  a  smell  of  chloroform,  and  when  the  drug  is  swallowed  the 
stomach  may  show  signs  of  irritation  in  patches  ;  beyond  these  two 
signs,  which,  it  must  be  noted,  are  neither  of  them  constant,  and  both 
may  be  absent,  nothing  is  to  be  noticed,  and  only  a  critical  analysis 
will  reveal  the  cause  of  death.  There  is  quite  likely  to  be  some  evi¬ 
dence  of  the  disease,  for  the  operative  relief  of  which  the  anaesthetic 
was  administered,  and  this  must  be  carefully  noted  in  case  the  ques¬ 
tion  may  arise  as  to  whether  death  was  due  to  the  disease  or  operation 
or  to  the  anaesthetic  ( vide  Vol.  I.).  Several  cases  are  reported  in  which 
fatty  degeneration  of  organs  has  been  found.  This  is  typically  so  in 
the  “  delayed  ”  cases. 

Analysis. — Pure  chloroform  is  a  heavy  colourless  liquid  (sp.  gr.  1*5), 
crystallisable  at  very  low  temperatures,  neutral  in  its  reaction,  sinking 
in  water,  and  only  to  a  slight  extent  dissolving  in  that  liquid.  The 
B.P.  preparation  has  its  sp.  gr.  between  1-490  and  1-495,  and  contains 
0-2  per  cent,  of  alcohol.  It  has  a  fragrant  odour,  and  is  dissolved  by 
alcohol  and  ether.  A  solution  in  alcohol,  in  the  proportion  of  one  part 
by  measure  to  nineteen  parts  of  rectified  spirit,  forms  the  Spirit  of  Chloro¬ 
form.  Chloric  Ether  is  a  similar,  but  stronger,  solution.  Chloroform 
is  highly  volatile,  but  its  vapour  is  not  inflammable  and  not  readily 
combustible.  Nitric  and  sulphuric  acids  produce  no  change  in  it. 
It  boils  at  142°  F.,  and  evolves  a  vapour  which  at  a  red  heat  yields 
chlorine  and  hydrochloric  acid.  On  this  effect,  processes  have  been 
based  for  separating  it  from  the  blood  and  tissues,  when  it  has  proved 
fatal  in  the  form  of  vapour.  The  substance  supposed  to  contain 
chloroform  is  placed  in  a  flask.  The  neck  of  the  flask  is  fitted  with  a  cork 
perforated  to  admit  a  hard  glass  tube,  bent  at  right  angles,  and  having 
a  length  of  from  twelve  to  fifteen  inches.  The  flask  is  gradually 
plunged  into  water  at  about  160°  F.,  and  at  the  same  time  the  middle 
portion  of  the  tube  is  heated  to  full  redness  by  gas  jets.  At  a  red  heat 
chloroform  vapour  is  decomposed,  and  chlorine  and  hydrochloric 
acid  are  among  the  products  of  its  decomposition.  Litmus  paper 
applied  to  the  mouth  of  the  tube  is  reddened  ;  starch  paper  moistened 
with  iodide  of  potassium  is  rendered  blue,  and  nitrate  of  silver  is 
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precipitated  white.  Two  drops  of  pure  chloroform  were  thus  readily 
detected,  and  so  persistent  was  the  vapour  in  the  closed  vessel,  that  it 
was  detected  after  one,  two,  and  even  three  weeks.  Two  drops  added 
to  a  quantity  of  putrefied  blood  were  detected  by  a  similar  process  after 
a  fortnight,  the  flask  being  closed,  but  the  mouth  of  the  tube  remain¬ 
ing  exposed  to  air. 

As  chloroform  is  much  more  volatile  than  ether,  and  its  odour  is 
not  so  pungent,  it  is  not  so  easily  detected  in  the  dead  body  by  the 
smell.  The  body  should  be  inspected  as  soon  as  possible,  and  any 
solids  or  liquids  intended  for  examination  should  be  kept  in  well- 
closed  glass  vessels.  If  the  smell  can  still  be  perceived  in  the  blood 
or  organs,  the  vapour  may  be  easily  detected  by  the  method  above 
described.  Chloroform,  if  not  eliminated  or  lost  by  its  volatility,  may 
have  been  converted  in  the  blood  into  formic  acid,  and  thus  removed 
from  the  ordinary  processes  of  chemistry. 

Sir  Thos.  Stevenson  has  found  no  difficulty  in  detecting  chloroform 
in  the  blood  of  a  person  killed  by  its  inhalation,  even  when  the  body 
was  not  examined  till  twenty-four  hours  after  death.  The  flask  above 
is  fitted  with  a  second  tube,  open  at  one  end  to  the  air,  whilst  the  other 
end  passes  beneath  the  liquid  to  the  bottom  of  the  flask.  This  serves 
as  an  inlet  for  air.  The  exit  tube  is  heated  through  a  length  of  at  least 
eight  inches  by  a  series  of  lamps  ;  arid  its  further  end  is  attached  to  a 
set  of  Liebig’s  bulbs,  filled  with  a  strong  solution  of  nitrate  of  silver. 
Air  is  aspirated  through  the  apparatus  during  the  course  of  the  experi¬ 
ment  ;  and  the  presence  of  the  slightest  trace  of  chloroform  or  other 
volatile  compound  of  chlorine  is  immediately  revealed  by  the  formation 
of  a  white  cloud  of  chloride  of  silver  in  the  solution  of  nitrate  of  silver. 

Pohl  (“Archiv  fur  exp.  Path.,”  xxviii.,  Heft  3  and  4,  1891)  describes 
at  length  his  method  of  estimating  chloroform  quantitatively  in  animal 
fluids.  A  current  of  air  is  passed  through  the  mixture  for  many  hours  ; 
it  takes  up  the  chloroform,  and  the  mixture  of  air  and  chloroform  being 
led  through  a  heated  tube  filled  with  pure  magnesia,  the  chloroform  is 
decomposed,  and  can  be  estimated  quantitatively  by  the  amount  of 
chlorine  which  it  yields  to  the  magnesia.  Preliminary  experiments 
with  known  quantities  of  chloroform  convinced  him  that  the  method 
gives  almost  exact  results.  The  experiments  were  made  on 
dogs  deeply  under  the  influence  of  chloroform.  In  the  blood  drawn 
from  such  an  animal  there  was  got  from  0*01  to  0-06  per  cent,  chloro¬ 
form,  the  average  amount  being  0-035  per  cent.,  being  much  less  than 
the  solvent  power  of  blood  for  chloroform.  The  red  corpuscles  con¬ 
tained  about  two  and  a  half  times  more  than  the  serum.  The  greater 
part  of  the  chloroform  is  therefore  combined  with  the  red  cor¬ 
puscles.  The  amount  of  chloroform  in  the  brain,  liver,  urine,  and 
fat  relatively  to  the  amount  in  the  blood  was  also  estimated.  In 
a  dog  in  which  the  blood  contained  0-015  per  cent.,  the  brain  (after 
death  by  bleeding)  contained  0  0418  per  cent.  In  another  dog  where 
the  blood  contained  0*062  per  cent.,  the  liver  contained  0*044  per  cent. 
Only  traces  were  got  in  the  urine.  The  fat  contained  less  chloroform 
than  the  blood,  but  the  author  attributed  this  to  its  very  small  blood 
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siipply.  The  organs  rich  in  substances  which  are  soluble  in  chloroform 
seem  to  take  it  up  in  relatively  large  amount  and  quickly.  After 
cessation  of  administration  the  blood  reabsorbs  it  again,  and  it  is 

excreted  by  the  lungs,  the  excretion  going  on  for  forty  minutes  at 
least. 

Solutions  containing  even  traces  of  chloroform  evolve  the  unpleasant 
odour  of  phenyl  isocyanide  when  boiled  with  alcohol  and  a  little 
caustic  potash,  on  the  addition  to  the  boiling  liquid  of  a  drop  or  two 

of  aniline. 

Cases. — Some  years  ago  a  nurse  at  the  London  Hospital,  working  in  the  out¬ 
patient  department,  took  the  chloroform  bottle  to  her  bedroom  with  her  and 
swallowed  an  unknown  quantity.  She  was  found  before  life  was  extinct.  Her 
stomach  was  well  washed  out,  and  many  other  remedies  administered,  in  spite 
of  which  she  died  about  twelve  hours  after  taking  the  drug  :  onautopsy  a  curious 
condition  was  found  which  explained  the  difficulties  of  treatment.  She  had  an 
hour-glass  stomach  from  cicatrisation  of  an  old  ulcer,  and  while  the  proximal 
end  had  been  washed  out  the  pyloric  compartment  smelt  strongly  of  chloroform  ; 
in  other  respects  there  was  nothing  unusual  in  the  case. 

The  following  case,  reported  by  Drs.  Waterson  and  Robinson,  is 
interesting  from  the  great  prolongation  of  the  period  of  unconscious¬ 
ness  : 

A  robust  housemaid,  aged  nineteen,  finding  herself  three  months  pregnant,  • 
took  with  her  to  her  bedroom  on  a  Friday  night  a  bottle  of  chloroform,  and 
swallowed  three  fluid  ounces  of  the  liquid,  most  probably  between  3  and  4  a.m. 
on  the  Saturday  morning.  At  6.30  a.m.  her  mistress  found  her  lying  with  her 
head  over  the  side  of  the  bed,  her  cheek  resting  on  the  floor.  She  was  snoring 
loudly  and  was  quite,  unconscious.  Dr.  Waterson  saw  her  shortly  afterwards, 
and  called  in  Dr.  Robinson  at  8.30  a.m.  She  was  in  bed,  perfectly  unconscious, 
with  complete  muscular  relaxation,  flushed  face,  and  widely  dilated  pupils  ;  the 
cornese  were  insensitive.  The  pulse  was  regular  and  full.  Her  mouth  and  breath 
smelt  strongly  of  chloroform.  The  stomach  pump  was  applied  with  little  result  ; 
the  fluid,  which  returned  did  not  smell  much  of  chloroform.  Strychnine  gr. 

2lo  was  injected  hypodermically,  and  the  dose  repeated  two  or  three  times  during 
the  day.  Enemata  were  given  to  unload  the  bowels,  so  as  if  possible  to  get  rid 
of  some  of  the  poison  ;  they  were  not  relieved,  however,  till  about  3  p.m.  Ene¬ 
mata  of  strong  coffee  and  of  brandy  w~ere  also  given.  The  mouth  gag  was  used, 
and  the  tongue  kept  well  forward  all  the  day.  The  breathing  kept  good  and 
the  pulse  natural.  At  4  p.m.  consciousness  returned  after  an  absence  of  twelve 
hours.  In  the  evening  she  was  removed  to  her  home  in  a  cab,  and  her  sister 
states  that  she  made  an  excellent  recovery  from  the  chloroform  (B  M  J  1 
1898,  p.  144).  v  ”  ’ 

In  1886,  a  woman  was  tried  for  murder  of  her  husband,  and  it  was  alleged  that 
she  had  poisoned  him  with  liquid  chloroform,  poured  down  his  throat  whilst 
he  was  asleep  ;  but  she  was  acquitted  (B.  v.  Adelaide  Bartlett,  C.  C.  C.,  April, 
1886).  r 

In  April,  1904  (C.  C .  C.,  B.  v.  Hallam),  the  prisoner  was  sent  to  penal  servitude 
for  life  for  administering  chloroform  to  his  two  children  with  intent  to  murder  or 
do  them  bodily  harm.  Prisoner  seemed  to  have  been  brooding  over  some 
imaginary  grievance  at  the  hands  of  his  wife,  and  early  in  February  he  took  an 
unfurnished  flat  in  Maple  Road,  Camberwell.  He  bought  a  lot  of  chloroform, 
and  taking  the  children  to  the  flat  he  gave  them  some  of  the  drug.  The  next 
thing  they  remembered  was  waking  up,  feeling  very  sick  and  ill,  on  what  they 
imagined  was  Monday  morning,  but,  as  a  matter  of  fact,  it  was  Tuesday,  and 
they  had  been  either  asleep  or  unconscious  for  two  nights  and  a  day.  It  appeared 
that  a  man  named  Cochrane  had  lodged  with  prisoner  and  his  wife,  and  that 
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Hallam  had  been  jealous.  The  whole  thing  might  have  been  an  attempt,  01 
the  prisoner’s  part,  to  frighten  his  wife  or  to  be  revenged  upon  her  for  som< 
imaginary  slight,  but  it  was  clear  that,  whatever  his  motive  was,  he  endangerec 
the  lives  of  his  children. 

The  jury,  after  a  brief  deliberation,  found  the  prisoner  guilty  of  administering 
chloroform  with  intent  to  murder,  but  added  that  they  considered  he  was  labour 
ing  under  delusions  at  the  time.  He  was  sentenced  to  penal  servitude  for  life. 

A  death  in  an  adult  from  swallowing  an  ounce  of  chloroform  is  recorded  in  th< 
Lancet,  2,  1897,  p.  384. 

The  following,  reported  by  Dr.  Hayward  in  the  Lancet,  2,  1902 
p.  1122,  is  inserted  for  its  completeness  : 

A  woman,  aged  thirty-nine,  who  had  been  drinking  heavily  for  some  days 
previously,  was  found  in  bed  in  an  unconscious  condition  between  1  and  2  p.m 
Her  night-dress  and  the  bed-clothes  were  saturated  with  an  exceedingly  often 
sive  blood-stained  vomit  and  fseculent  matter,  and  an  empty  bottle  which  hac 
contained  two  ounces  of  pure  chloroform  was  found  by  the  side  of  the  bed.  A 
fellow-servant  had  seen  her  in  bed  and  apparently  sleeping  naturally  at  11  a.m 
When  seen  by  me  at  2.30  p.m.  she  was  in  a  deeply  comatose  state — the  face 
blanched,  lips  and  fingers  livid,  and  the  trunk  and  extremities  cold  ;  the  pulse 
imperceptible  at  the  wrist,  heart  sounds  very  feeble,  breathing  shallow  but  regu 
lar,  and  air  entering  the  lungs.  The  cornese  were  insensitive,  the  pupils  equal 
semi-dilated,  and  feebly  acting  to  light.  The  breath  smelt  of  alcohol,  with  e 
suspicion  of  chloroform,  and  there  was  no  staining  or  whitening  of  the  lips  oj 
mucous  membrane  of  the  mouth. 

Having  no  apparatus  at  hand,  I  directed  that  the  bed  should  be  raised,  and 
warm  bottles  and  friction  applied  to  the  trunk  and  limbs,  while  I  left  to  fetch  s 
stomach  tube  and  hypodermic  syringe.  On  my  return,  after  twenty  minutes, 
I  found  that  the  patient  had  partially  recovered  consciousness,  and  had  vomited 
a  quantity  of  dark,  chocolate-coloured  fluid,  and  passed  a  few  ounces  of  bright 
blood  per  rectum.  The  pulse  was  still  imperceptible,  but  the  corneal  reflex  had 
returned,  and  the  limbs  responded  to  stimulation,  while  she  occasionally  mut¬ 
tered  a  few  incoherent  words.  As  she  appeared  to  be  recovering  consciousness, 
and  had  vomited  freely,  it  was  thought  better  not  to  wash  out  the  stomach,  which 
might  have  entailed  risk  from  heart  failure,  and  the  possible  chance  of  fluid  enter¬ 
ing  the  lungs.  A  hypodermic  injection  of  TV  gr.  strychnine  was  given,  the  foot 
of  the  bed  raised  still  higher,  and  warmth  and  friction  to  the  extremities  con¬ 
tinued.  As  the  breathing  was  stronger  and  quite  regular,  it  was  not  considered 
necessary  to  employ  artificial  respiration.  The  general  condition  continued  to 
improve,  though  the  heart’s  action  remained  excessively  feeble.  At  4.30  p.m., 
after  she  had  so  far  recovered  consciousness  as  to  complain  of  pain  in  the  ab¬ 
domen,  a  violent  attack  of  retching  occurred  ;  the  patient  collapsed  over  the 
side  of  the  bed,  the  pupils  became  widely  dilated,  the  heart  ceased  beating,  and 
death  ensued  almost  suddenly,  the  respiration  continuing  for  a  few  gasps  after 
the  heart  sounds  had  ceased  to  be  heard. 

A  necropsy  was  made  24  hours  after  death.  Rigor  mortis  well  marked. 
Thorax  :  The  right  side  of  the  heart  contained  dark  coloured  blood  and  no  clots  ; 
the  left  side  empty,  valves  normal,  walls  firm,  bright  red  in  colour  ;  weight  13 
ounces.  Lungs  natural  on  both  sides,  crepitant,  and  not  cedematous.  Ab¬ 
domen  :  The  peritoneal  cavity  contained  several  ounces  of  dark  blood-stained 
fluid,  no  lymph  on  walls  of  intestines,  the  small  intestine  intensely  congested  and 
dark  red  in  colour,  the  large  intestine  congested  to  a  lesser  degree.  The  stomach 
contained  about  one  ounce  of  dark  chocolate-coloured  fluid  smelling  of  chloroform, 
the  walls  slightly  congested  with  a  few  scattered  ecchymoses  and  patches  of 
post-mortem  digestion.  The  interior  of  the  small  intestine  was  intensely  con¬ 
gested  throughout,  the  mucous  membrane  swollen,  velvety,  and  of  a  dark  cherry 
colour  with  numerous  ecchymoses,  and  contained  a  quantity  of  dark-red  fluid 
smelling  strongly  of  chloroform.  These  appearances  were  much  less  marked  in 
the  interior  of  the  large  intestine  which  contained  no  solid  matter.  The  liver 
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was  arge,  weighing  3^  pounds,  pale  in  colour,  somewhat  friable.  Spleen  kid¬ 
neys,  and  pelvic  organs  normal.  The  mucous  membrane  of  the  oesophagus  was 
very  slightly  congested  and  showed  no  ecchymoses  on  its  walls.  Brain  firm 
normal,  the  cranial  sinuses  contained  dark  fluid  blood  and  no  clots.  The  pres¬ 
ence  of  chloroform  in  the  intestines  was  confirmed  by  distillation  of  the  fluid 
contents.  On  heating  the  glass  tube  leading  from  the  retort,  evidence  of  chlorine 
gas  was  obtained  by  its  action  on  iodised  starch  paper,  and  on  litmus.  The  general 
result  of  the  examination  pointed  to  intense  irritation  and  congestion  of  the 
alimentary  tract,  most  marked  in  the  duodenum  and  Small  intestine,  and  to  a 
lesser  degree  in  the  stomach  and  large  intestine.  The  condition  of  the  liver  mav 
have  been  due  to  fatty  change,  the  result  of  long-standing  alcoholism  ;  the  cherrv- 

red  colour  and  fluid  condition  of  the  blood  in  the  heart  and  cranial  sinuses  are 
also  noteworthy. 


The  following,  though  not  strictly  a  case  of  chloroform  poisoning 
deserves  to  be  recorded  as  a  warning  to  surgeons  : 

A  man  who  had  received  a  gunshot  wound  of  the  abdomen  was  brought  to 
the  hospital  and  was,  of  course,  operated  on.  The  operation  was  very  difficult 
and  chloroform  administration  had  to  be  kept  up  for  about  four  hours.  Gas  was 
he  lliuminant  used  in  the  operating  room,  and  it  appeared  that  the  gaslight  de¬ 
composed  the  chloroform  with  evolution  of  powerful  chlorinated  vapours  which 
overcame  the  two  surgeons  and  the  Sisters  of  Mercy.  One  of  the  sisters  died  on 
the  second  day  and  the  lives  of  the  others  were  in  great  danger  ( Lancet ,  1,  1898, 


The  following  case  of  chloroform  habit  may  perhaps  only  be  rare  by 
reason  of  its  fatal  ending,  though  the  editor  cannot  find  any  similar 
recorded  case  : — 


In  October,  1904,  an  inquest  was  held  at  Liverpool  on  the  body  of  Dr  L 
Roberts,  who  was  found  dead  in  an  hotel.  It  was  given  in  evidence  that  for 
twenty  years  he  had  been  in  the  habit  of  inhaling  chloroform  in  order  to  enjoy 
the  beautiful  dreams  he  experienced  when  under  its  influence.  He  would  have 

5-^°^  Thich  would  last  a  few  dayg  at  a  time-  His  father,  relations,  and  friends 
did  all  they  could  to  help  him,  and  tried  to  persuade  him  to  break  off  the  habit 

but  he  had  got  beyond  that.  At  times  when  the  bout  came  on  he  would  absent 
himself  from  home  for  a  day  or  so  and  even  longer.  At  his  death  no  less  than 
sight  chloroform  bottles  were  found  in  his  pockets  [evidence  does  not  say  empty 
sr  full — Ed.].  Medical  evidence  showed  that  the  chloroform  had  been  inhaled, 
lot  swallowed.  The  verdict  was  “  misadventure  ” — probably  a  correct  one. 

For  a  similar  fatal  case  vide  Daily  Telegraph  for  Feb.  13th,  1905. 

A  laboratory  boy  at  the  London  Hospital  Medical  College  had  to  be  discharged 
)n  account  of  an  incurable  habit  of  inhaling  chloroform  on  every  possible  oppor- 
uxnty . 

Poisoning  by  Nitrous  Oxide  Gas  (Laughing  Gas). 

Source  and  Method  of  Occurrence. — This  gas  is  now  produced  in 
enormous  quantities  from  pure  chemical  sources  for  purposes  of  general 
msesthesia.  Judging  by  statistics,  it  would  seem  to  be  the  safest  of  all 
general  anesthetics  (Hewitt,  “  Anaesthetics  ”).  Fatal  cases  arise  prac- 
ically  in  only  one  way,  viz.,  accidentally  in  the  course  of  surgical 
derations.  The  first  recorded  case  was  in  1873,  since  which  date  they 
Te  not  very  rare.  Fatal  cases  are  recorded  from  time  to  time— about 
►ne  in  30,000  administrations. 

Toxicity  and  Fatal  Dose. — The  gas  is  but  little  poisonous,  enormous 
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quantities  being  sometimes  inhaled  without  any  inconvenience,  not  t< 
speak  of  bad  symptoms.  The  fatal  dose  is  absolutely  unknown,  but 
as  with  other  anaesthetising  agents,  it  probably  varies  enormousl; 
owing  to  idiosyncrasy,  q.v.,  p.  318. 

Duration. — Nothing  can  be  said  positively  on  this  point.  Whe] 
it  is  fatal  it  usually  is  so  within  a  few  minutes  of  the  inhalation.  In 
sensibility  is  produced  in  anything  from  20  to  200  seconds,  and  cai 
be  maintained  with  care  for  an  hour  if  necessary,  though  the  gas  i 
usually  only  given  for  short  operations. 

Symptoms. — As  in  other  cases  of  general  anaesthesia,  the  symptom 
of  inhalation  of  the  gas  are,  first,  a  short  period  of  exalted  ideatior 
followed  by  rapid  unconsciousness.  When  death  ensues  it  is  throug 
the  action  of  the  drug  on  either  the  cardiac  or  respiratory  centre.  Th 
victim  becomes  livid,  with  a  cold  clammy  sweat  possibly  breaking  oui 

A  woman,  aet.  48,  was  under  the  influence  of  the  gas  in  one  minut< 
It  was  continued  for  five  minutes  longer,  without  any  admission  of  ai] 
At  the  end  of  this  time  she  was  unusually  blue,  and  the  breathing  an 
pulse  were  very  slow  and  failing.  The  gas  was  removed  and  tb 
woman  was  turned  over  on  her  left  side.  This  woman  must  hav 
been  very  near  death,  and  probably  would  have  died  had  she  been  i 
the  sitting  posture.  She  gradually  recovered,  and  walked  away  i 
five  minutes  more.  One  man  who  began  to  imbibe  the  gas  for  tb 
extraction  of  a  tooth  pushed  away  the  inhaler,  and  refused  to  confirm 
breathing  the  gas.  He  complained  of  very  unpleasant  symptoms  i 
his  head  for  some  hours  after,  but  these  passed  off.  One  woman  con 
plained  of  headache.  In  one  case,  that  of  a  child  set.  4,  vomitin 
followed.  In  a  child  set.  3,  where  ansesthesia  was  maintained  for 
minute  and  a  half,  two  intervals  of  breathing  air  having  been  allowe( 
the  respiration  ceased  and  the  pulse  sank  so  as  to  be  scarcely  percej 
tible  for  several  seconds.  The  gas  was  removed,  and  the  child  ws 
turned  slowly  over  on  his  left  side.  He  gave  a  deep  sigh,  the  puls 
and  breathing  gradually  returned,  and  he  completely  recovered  in  fi\ 
minutes. 

Analysis. — It  would  be  useless  to  attempt  to  extract  the  gas  froi 
the  dead  body,  but  in  bulk  it  may  be  recognised  by  the  following  tests 
(1)  it  supports  combustion  very  readily,  (2)  it  has  a  sweetish  tasfi 
and  (3)  it  causes  general  ansesthesia. 

Cases. — In  January,  1873,  this  gas  was  administered  by  a  dentist  to  a  lad 
set.  38,  at  her  own  desire,  in  order  to  prevent  pain  during  the  extraction  of 
molar  tooth.  A  physician  carefully  examined  her  before  the  operation,  an 
found  nothing  to  preclude  the  use  of  the  gas.  The  nitrous  oxide  was  pure  ; 
had  been  safely  used  for  other  patients  from  the  same  condenser,  and  an  app  ar; 
tus  was  employed  so  as  to  secure  the  removal  of  the  expired  air.  The  tot 
quantity  administered  was  about  six  gallons.  Soon  after  the  commencement  * 
the  inhalation  it  was  observed  that  the  pulse  became  rapid  and  less  full ;  tl 
patient  was  then  sensible,  and  the  apparatus  was  removed.  The  operation  Wi 
commenced,  but  the  lady  insisted  on  having  the  gas  again.  She  took  it ;  insei 
sibility  came  on,  and  the  operation  was  completed.  Immediately  afterwart 
the  face  became  livid,  the  features  began  to  swell,  and  the  tongue  protruded.  1 
spite  of  every  effort  to  restore  her,  she  did  not  recover  from  the  state  of  insei 
sibility  ;  she  breathed  two  or  three  times,  and  the  pulse  then  ceased.  No  inspe 
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tion  of  the  body  was  made.  The  above-mentioned  facts  were  given  in  evidence 
at  the  coroner’s  inquest,  and  the  medical  opinion  was  that  death  had  been 
caused  by  the  gas  in  producing  paralysis  of  respiration,  and  that  in  this  case  no 
forethought  could  have  prevented  the  result.  The  jury  returned  a  verdict  of 
homicide  by  misadventure  ( Lancet ,  1873,  1,  p.  178). 

Since  this  case,  several  deaths  under  nitrous  oxide  or  “  laughing 
gas  ”  have  been  reported.  For  particulars  of  them  the  reader  is 
referred  to  works  on  anaesthetics  and  also  the  following  : — 

Adams,  “  Death  under  Nitrous  Oxide  Gas.”  Lancet ,  1894,  I.,  738. 

Hewitt,  Lancet ,  1884,  1.,  902  ;  1899,  I.,  1053. 

Luke,  “Syncope  and  Fatal  Asphyxia  under  Nitrous  Oxide-Oxygen.”  N.Y. 

Med .  Journ.y  1915,  Cl.,  207. 

Owen,  “  Death  under  Nitrous  Oxide.”  B.M.J. ,  1904,  II.,  1635. 

Pugh,  “  Death  under  Nitrous  Oxide  Anaesthesia.”  Amer.  Med.,  1904,  VII.,  298. 

Poisoning  by  Bichloride  of  Methylene. 

Source  and  Method  of  Occurrence. — This  substance  is  an  artificial 
organic  substance  with  the  formula  CH2C12  or  Dichlormethane.  It 
is  a  highly  volatile  liquid  and  has  been  used  as  a  substitute  for  the 
vapour  of  chloroform  in  surgical  operations.  It  was  thought  to  be 
less  likely  to  cause  death.  Like  all  anaesthetic  vapours,  it  has,  however, 
destroyed  life  on  several  occasions,  even  when  given  with  care.  The 
history  of  these  fatal  cases  is  similar  to  that  which  chloroform  vapour 
has  furnished  on  numerous  occasions. 

Symptoms  and  Appearances. — An  operation  for  artificial  pupil 
was  about  to  be  performed  on  a  man,  aet.  40.  The  vapour  of  the  bi¬ 
chloride  was  given,  and  five  minutes  afterwards,  when  the  operation 
had  just  commenced,  the  face  of  the  man  became  livid,  the  breathing 
difficult,  and  the  heart  suddenly  ceased  to  beat.  On  inspection,  the 
principal  appearance  was  congestion  of  the  lungs.  In  another  case,  a 
man  inhaled,  for  the  purpose  of  a  trivial  operation,  a  drachm  and  a  half 
of  the  bichloride.  It  was  given  in  the  usual  way  by  an  experienced 
person,  and  was  stated  to  be  not  more  than  one- half  of  the  usual  dose. 
The  deceased  became  insensible — the  operation  was  completed  in  a 
minute— when  it  was  noticed  that  the  patient’s  head  had  fallen  on 
one  side,  his  eyes  were  upturned,  and  breathing  and  pulsation  had 
ceased.  Animation  could  not  be  restored.  On  inspection  all  the 
organs  of  the  body  were  found  healthy.  There  was  no  cause  for  death 
but  the  vapour  of  the  bichloride  ( Pharm .  Jour.,  1871,  p.  875).  This 
preparation  has  been  sometimes  used  in  hospitals  under  the  name 
of  chloroform.  In  1869,  a  man  to  whom  the  vapour  was  administered 
at  Charing  Cross  Hospital,  died  in  two  minutes  from  the  effects,  al¬ 
though  administered  with  care,  and  by  one  experienced  in  the  use  of 
chloroform.  The  allegation,  therefore,  that  this  vapour  possesses  any 
greater  degree  of  safety  than  chloroform  in  surgical  practice  is  not 
supported  by  facts. 

Analysis. — This  liquid  has  a  peculiar  odour,  resembling  that  of 
chloroform.  It  is  not  inflammable,  but  burns  in  contact  with  flame 
with  a  smoky  combustion.  It  is  not  very  soluble  in  water,  but  sinks 
in  it,  the  globules  having  an  opaque  appearance.  It  has  no  acid 
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reaction.  Nitrate  of  silver  gives  no  precipitate  with  it.  In  contact 
with  sodium  and  a  small  quantity  of  water,  it  is  rapidly  decomposed 
without  combustion ;  the  liquid  acquires  a  yellowish  colour,  and 
chlorine  is  then  readily  detected  in  it  by  nitrate  of  silver. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride  of 
methylene. 

REFERENCES. 

Buchan,  “Death  from  Administration  of  Methylene.”  Lancet ,  1884,  II.,  91. 
Chamberlayne,  “  Death  under  Methylene.”  Lancet,  1891,  1891,  II.,  486. 
Hughes,  “Death  during  Administration  of  Methylene.  Necropsy.”  Lancet, 
1890,  II.,  768. 

Poisoning  by  Carbon  Tetrachloride  (CC14). 

Source  and  Method  of  Occurrence. — This  substance  is  a  volatile 
liquid,  with  peculiar  smell,  manufactured  in  chemical  laboratories  for 
various  purposes,  amongst  which  must  be  reckoned  that  of  being  used 
for  “  a  dry  shampoo  ”  at  hairdressers’  establishments.  The  editor 
has  made  some  inquiries  on  the  subject,  and  finds  that  most  of  these 
places  have  abandoned  the  use  of  the  drug  as  too  dangerous  for  use 
in  cleaning  hair  in  an  ordinary  way.  He  cannot  find  that  it  is  ever 
used  as  an  anaesthetic  in  human  beings,  notwithstanding  the  state¬ 
ment  by  Dr.  Spilsbury  that  its  fatality  rate  is  one  in  20,000. 

Toxicity  and  Fatal  Dose. — The  substance  has  long  been  recognised 
by  chemists  as  having  an  anaesthetic  action  when  its  vapour  is  inhaled, 
and  as  giving  rise  to  unpleasant  symptoms  under  these  circumstances, 
but  no  fatal  case  was  recorded  previous  to  July,  1909,  when  the  quan¬ 
tity  used,  and  certainly  the  quantity  inhaled  was  unknown.  The  fatal 
dose  must  therefore  be  left  as  undetermined.  Evidence  was,  however, 
given  to  the  effect  that  it  was  used  by  the  firm  in  question  very  fre¬ 
quently  indeed  without  ill  effects. 

Duration. — Judging  by  the  solitary  case  below,  the  action  must 
be  considered  to  be  very  rapid,  analogous  to  that  of  chloroform  vapour, 
to  which  substance,  its  smell  and  composition  have  a  close  affinity. 

Symptoms. — Faintness  and  collapse,  which  rapidly  proved  fatal, 
were  the  only  ones  noticed  by  the  witness  of  the  death.  In  the  non- 
fatal  cases  faintness  and  a  sense  of  suffocation  are  those  complained 
of. 

Treatment. — Instant  escape  from  the  vapour  is  the  only  chance. 
Death  is  apparently  very  rapid,  leaving  but  little  time  for  treatment. 
Artificial  respiration  in  a  pure  atmosphere  and  general  stimulants 
seem  to  offer  some  hope. 

Post-mortem  Appearances. — None  characteristic  except  the  smell. 

Analysis. — For  toxicological  purposes  the  smell  would  be  the  only 
means  of  detecting  the  cause  of  death.  Any  of  the  liquid  left  can  be 
analysed  by  ordinary  processes. 

Case. — The  only  reported  case  appeared  in  the  form  of  an  inquest 
on  a  lady,  between  twenty  and  thirty,  who  died  suddenly  while  being 
dry-shampooed  on  July  16th,  1909.  The  inquest  is  reported  in  the 
daily  press  for  July  19th,  1909.  The  details  add  nothing  to  what  is 
stated  above. 
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Poisoning  by  Alcohols  and  Ethers. 

Source  and  Method  of  Occurrence. — Of  the  source  of  ordinary  ethyl 
alcohol  or  spirits  of  wine,  no  account  need  be  given,  but  it  must  be 
mentioned  that  by  the  plural  alcohols  it  is  intended  here  to  Include  two 
other  alcoholic  bodies,  viz.,  fusel  oil,  and  methyl  alcohol  or  wood  spirit ; 
so  far  as  has  been  ascertained,  their  action  on  the  human  body  is 
closely  identical  with,  but  more  powerful  than,  that  of  ethyl  alcohol, 
and  they  leave  more  constitutional  disturbance  behind  them  on  recovery! 

The  following  is  the  official  account  of  methylated  or  “  wood  ” 
spirit : — 

Wood  Spirit  ”  is  prepared  in  enormous  quantities  from  the  destructive 
distillation  of  wood.  The  crude  “  pyroligneous  acid  ”  consists  of  acetic  acid, 
wood  alcohol,  aldehydes,  ethers,  ketones  and  other  products.  The  acetic  acid 
is  separated  out  as  a  salt  and  the  wood  alcohol  is  collected.  A  great  deal  of 
this  comes  to  Europe  from  America  under  the  name  “  American  Crude  Wood 
Alcohol,”  its  composition  being  acetone  and  other  ketones,  16  per  cent.;  alde¬ 
hydes,  amines  and  oils,  6  per  cent.  ;  methyl  alcohol,  70  per  cent.  ;  water,  8  per 
cent.  The  alcohol  is  separated  by  fractional  distillation  and  yields  “  denaturing 
wood  alcohol,”  used  everywhere  for  denaturing  alcohol/  From  this  other 
grades  of  methylic  alcohol  are  prepared,  varying  in  purity.  In  1853  the  British 
Government  sanctioned  the  use  of  “methylated  spirits”  duty  free,  this  consist¬ 
ing  of  a  mixture  of  9  parts  of  spirits  of  wine  and  1  part  of  methyl  alcohol  (wood 
naphtha).  In  1891,  owing  to  the  possibility  of  “methylated  spirits”  being 
sufficiently  purified  to  make  it  potable,  and  the  growing  practice  of  drinking 
even  unpurified  methylated  spirits  especially  by  the  lower  classes,  it  was  decided 
to  restrict  the  use  of  methylated  spirit  to  manufacturers  only  and  to  prescribe 
the  addition  of  a  further  denaturant  for  general  purposes.  This  denaturant 
consists  of  mineral  naphtha  (petroleum),  and  the  mixture  known  as  “  mineralised 
methylated  spirits  ”  is  sold  to  the  general  public.  It  was  found,  however,  that 
ordinary  methylated  spirits  was  not  universally  applicable  to  manufacturing 
processes,  requiring  the  use  of  alcohol,  and  accordingly  in  1902  the  Commissioners 
of  Inland  Revenue  authorised  the  use  of  duty  free  alcohol  denatured  with  sub¬ 
stances  other  than  wood  naphtha,  and  in  1904-5  the  amount  of  wood  naphtha 
to  be  used  for  denaturing  “  ordinary  ”  methylated  spirit  for  industrial  pur¬ 
poses  was  reduced  from  10  to  5  per  cent,  of  the  mixture.  There  are  thus 
two  kinds  of  methylated  spirit  officially  recognised  in  the  United  Kingdom :  (1) 
mineralised  methylated  spirits  sold  for  general  purposes  (except  for  the  prepara¬ 
tion  of  beverages  or  medicine)  and  containing  not  less  than  10  per  cent,  by  volume 
of  approved  wood  naphtha  and.  in  addition  not  less  than  0-385  per  cent,  of  ap¬ 
proved  mineral  naphtha;  (2)  industrial  methylated  spirit  intended  for  manu¬ 
facturing  purposes  and  sold  to  persons  authorised  to  receive  this  kind  of  spirit. 
This  must  contain  not  less  than  5  per  cent,  of  approved  wood  naphtha  or  other 
substance  or  combination  of  substances  approved  by  the  Commissioners  of  Custom 
and  Excise. 

The  wood  naphtha  must  be  sufficiently  impure  to  make  the  methylated 
spirits  so  nauseous  as  to  render  them  incapable  of  being  used  as  a  beverage,  or 
being  mixed  with  potable  spirits  without  rendering  them  unfit  for  human  con¬ 
sumption.  It  must  contain  not  less  than  72  per  cent,  methylic  alcohol  and  not 
more  than  12  grams  per  100  c.c.  of  aldehydes,  acetone  and  higher  ketones  (see 
Thorpe’s  Diet,  of  Applied  Chemistry,  1912,  vol.  I.). 

Fusel  Oil. — The  mixture  of  alcohols  constituting  this  substance  is  produced  in 
comparatively  small  quantity  in  the  alcoholic  fermentation  of  most  bodies  contain- 
sugar,  the  largest  proportion  being  contained  in  alcohol  prepared  from  potatoes. 
Fusel  oil  consists  mainly  of  two  alcohols,  one  of  which,  iso- butyl- carbinol  or  inac¬ 
tive  amyl  alcohol  (CH3)2CH-CH2CII2'OH)  is  optically  inactive,  while  the  other, 
active  amyl  alcohol  (CoHg-CHg-CTICHg-OH),  is  strongly  kevorotatory.  For 
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mic,  acetic,  propionic,  butyric,  valeric  and  other  acids,  ethyl  acetate  and  other 
esters,  are  also  present. 

The  injurious  effect  of  raw  or  recently  manufactured  spirits  is  attributed  in 
part  at  any  rate  to  the  presence  of  fusel  oil  produced  during  the  fermentation 
and  not  completely  separated,  but  it  is  not  known  whether  this  is  really  so  or  not. 

In  England  it  goes  by  the  name  of  “  faints,”  and  can  be  obtained 
gratis  from  some  distilleries.  Fusel  oil  is  an  oily  liquid  with  a  burn¬ 
ing  acrid  taste  and  an  odour  said  to  resemble  jargonelle  pear,  and  is 
popularly  used  as  an  external  application  for  rheumatism.  It  has 
intoxicating  and  poisonous  properties  superior  to  those  of  ordinary 
spirits,  and  is  said  to  be  known  in  some  of  the  northern  countries  of 
Europe  to  the  consumers  of  corn  brandy  who  frequently  ask  to  be 
served  with  a  ££  glass  of  good  fusel  ”  ( Lancet ,  2,  1901,  p.  606). 

All  cases  of  ethereal  and  alcoholic  poisoning  are  accidental :  these 
bodies  can  hardly  be  used  for  homicidal  purposes,  and  assuredly  not 
for  suicidal.  Alcohol  may  act  as  a  poison  by  its  vapour.  If  the  con¬ 
centrated  vapour  be  respired,  it  will  produce  the  usual  effects  of  in¬ 
toxication.  There  is  a  case  on  record  in  which  a  child  two  years  of 
age  was  thrown  into  a  stupor  by  the  alcoholic  vapour  of  eau  de  Cologne. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  ethyl  or  ordinary  alcohol 
is  very  slight,  and  custom  can  make  it  practically  nil,  but  for  children 
and  those  unaccustomed  to  it,  it  is  not  infrequently  fatal ;  thus  two 
ounces  of  gin  are  said  to  have  been  fatal  to  a  child,  and  half  a  pint  of 
the  same  spirit  to  an  adult. 

Dr.  R.  Hunt,  in  the  Johns  Hopkins  Hospital  Bulletin,  has  recorded 
some  valuable  observations  on  poisoning  by  methyl  alcohol.  The 
coma  due  to  ethyl  alcohol  is  as  a  rule  of  not  more  than  six  hours’  dura¬ 
tion,  never  lasting  more  than  twenty-four  hours,  whilst  in  the  case  of 
methyl  alcohol  it  may  persist  for  two,  three,  or  even  four  days.  Methyl 
alcohol  is  retained  longer  in  the  nerve  tissues  and  is  thus  cumulative. 
In  experiments  on  animals  degeneration  of  the  optic  nerve  and  blind¬ 
ness  were  observed  in  fatal  cases.  Professor  Wurdermann  has  pub¬ 
lished  in  American  Medicine  two  cases  of  poisoning  by  the  inhalation 
of  the  fumes  of  methyl  alcohol.  The  symptoms  were  frontal  headache, 
dizziness,  and  nausea,  followed  by  loss  of  sight.  He  found  that  the 
prognosis  of  toxic  amblyopia  the  result  of  methyl  alcohol  was  worse 
than  when  it  was  due  to  ordinary  alcohol  or  to  tobacco  ( Lancet ,  2, 
1902,  p.  1772). 

Duration. — This  is  very  uncertain ;  in  general  the  symptoms  pro¬ 
duced  by  a  poisonous  dose  of  alcohol  come  on  in  the  course  of  a  few 
minutes.  There  is  confusion  of  thought,  with  inability  to  stand  or 
walk,  a  tottering  gait,  and  giddiness  followed  by  stupor  and  coma. 
Should  the  person  recover  from  this  stage,  vomiting  supervenes. 

On  the  other  hand,  coma  may  not  supervene  till  the  patient  has 
gone  through  a  prolonged  stage  of  ordinary  intoxication. 

Symptoms. — Ether,  when  swallowed  in  moderate  doses,  has  a  hot 
burning  taste,  and  produces  during  swallowing  a  sense  of  heat  and  con¬ 
striction  in  the  throat.  It  causes  great  excitement  and  exhilaration, 
followed  by  intoxication,  but  persons  may  become  habituated  to  it, 
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and  thus  after  a  time  it  may  be  taken  in  very  large  quantities  with 
comparative  impunity.  It  appears  that  within  the  last  few  years  the 
practice  of  ether  drinking  has  become  prevalent  within  a  limited  area 
in  the  North  of  Ireland.  Its  immediate  effects  are  similar  to  those  of 
alcohol,  but  are  more  rapidly  produced,  and  more  transient.  Little  is 
known  of  the  effects  of  ether  drinking  upon  the  duration  of  life  (see 
1890,  2,  p.  885  ;  1891,  1,  p.  659).  Ether  as  a  liquid  has  not 
often  destroyed  life  ;  but  when  its  vapour  has  been  breathed,  it  has 
caused  death  in  several  instances.  (1  Binz.,  E.  Tr.,  p.  11.) 

The  forms  of  alcoholic  poisoning  may  be  thus  briefly  tabulated. 

Acute. 

(1)  Ordinary  drunkenness  up  to  sleepiness  (patient  capable  of 
being  temporarily  roused). 

(2)  The  same  culminating  in  dangerous  coma  (patient  totally 
incapable  of  being  roused). 

Chronic. 

(3)  The  cirrhotic  liver  type  with  large  tough  kidneys. 

(4)  The  peripheral  neuritis  type. 

(5)  The  central  neuritis  type,  alcoholic  dementia  and  lunacy. 

1.  Ordinary  Drunkenness. 

To  attempt  to  describe  even  briefly  the  thousand  different  symptoms 
of  intoxication  is  impossible,  but  the  editor  feels  that  he  ought  not  to 
leave  the  subject  of  alcoholic  intoxication  altogether  without  some 
reference  to  the  work  of  police  surgeons,  who  are  so  frequently  called 
upon  to  decide  whether  a  person  in  the  custody  of  the  police  is  drunk 
or  not,  and,  indeed,  he  was  asked  by  one  of  these  gentlemen  to  frame 
some  rules  which  might  serve  as  a  guide  to  those  engaged  in  such  work, 
and  so  offers  the  following,  although  fully  conscious  of  the  difficulties 
of  the  situation. 

Now,  though  alcoholic  excess  is  a  moral  offence  against  the  indi¬ 
vidual’ s  own  welfare,  it  does  not  come  within  the  purview  of  the  police 
unless  accompanied  by  some  act  which  is  either  dangerous  to  the  life 
or  property  of  the  individual,  or  annoying  or  possibly  dangerous  to 
others.  Thus  a  person  is  never  charged  with  being  simply  drunk,  but 
with  being  drunk  and  incapable,  or  drunk  and  disorderly,  drunk  in 
charge  of  a  vehicle,  etc.,  etc.,  and  the  proof  of  the  fact  of  drunkenness 
or  sobriety  is  required  by  the  magistrate  or  judge  as  a  very  material 
fact  in  apportioning  punishment,  or,  indeed,  in  judging  of  the  merits 
of  the  whole  proceedings. 

I  suggest  then  that  “  drunk  ”  should  be  defined  as  “  the  ”  (not  a) 
“mental  condition  which  arises 'in  sentient  beings  (here  human)  as 
the  result  of  taking  alcoholic  (usually),  or  ethereal  (less  commonly),  or 
other  intoxicating  (still  more  rarely)  material.”  Let  that  stand  as  a 
bald  definition  of  the  state,  and  then,  for  the  purpose  of  judicial  pro¬ 
ceedings,  I  would  go  on  to  add,  '  *  A  person  is  drunk,  within  the  mean¬ 
ing  of  the  proceedings,  if  this  mental  condition  has  led  him  to  behave 
in  the  manner  which  led  to  the  proceedings.” 
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This,  after  all,  is  the  real  essence  of  the  situation,  and  means, 
Would  this  person  have  done  what  he  did  if  he  had  not  drunk  the 
liquor  (or  taken  the  drug)  that  he  had  drunk  (or  taken)  ? 

I  feel  that  this  definition  is  very  wide,  and  must  indeed  include  a 
great  deal  that  has  nothing  to  do  with  police  nor  law,  nor,  indeed,  that 
is  necessarily  reprehensible,  but  nevertheless  I  feel  that  it  would  avoid 
much  unnecessary  hard  swearing,  and  cannot  lead  to  any  real  injustice, 
for  a  simple  question  from  the  president  of  the  court  would  take  the 
place  of  all  medical  and  police  evidence  :  “  Would  you  have  acted  in 
the  way  proved  if  you  had  not  had  the  liquor?  ”  The  same  question, 
put  by  the  police  surgeon,  would  similarly  clear  up  his  difficulties. 

Until  the  time  arrives  when  some  such  simple  plan  is  adopted,  the 
police  surgeon  will  do  well  to  remember  the  following  points  :  ( 1 )  that 
quantity  drunk  is  quite  immaterial ;  an  epileptic  or  even  a  temperate 
man  may  get  quite  as  “  forward  ”  on  half  an  ounce  of  whisky,  as  some 
other  persons  on  a  pint.  “  Excess  of  liquor  ”  has  no  meaning  indepen¬ 
dent  of  the  person  who  takes  it.  (2)  That  in  those  who  have  drunk 
sufficient  to  rob  themselves  of  self-control  it  is  usual  to  find  : — 

(a)  The  pupils  act  to  light  more  sluggishly  than  usual,  and  the 

conjunctive  are  somewhat  congested. 

(b)  The  lips  are  dry  and  sticky. 

(c)  The  expression  of  the  face  is  somewhat  vacant. 

( d )  The  breath  smells  of  liquor  ( vide  below). 

(e)  Conceptions  of  the  passage  of  time  are  vague  and  hazy. 

(/)  Ideas  are  probably  arising  with  great  rapidity,  and  attempts 
more  or  less  coherently  successful  are  being  made  to  express 
them  ;  the  voice  may  be  unsteady  and  thick  on  prolonged 
efforts  at  speech,  though  there  may  be,  on  the  other  hand, 
considerable  taciturnity. 

(g)  The  gait  is  likely  to  be  unsteady. 

The  first  and  the  last  two  will  be  found  to  be  the  most  reliable 
when  a  police  surgeon  is  trying  to  estimate,  not  so  much  “  Is  this 
person  drunk  now?  ”  as  “Was  he  drunk  when  arrested?  ”  possibly 
an  hour  or  two  ago,  a  point  very  important  in  such  cases. 

2.  Alcoholic  Coma. 

The  insensibility  produced  by  alcohol  may  not  come  on  until 
after  a  certain  period,  and  then  suddenly.  Christison  met  with  an 
instance  in  which  a  person  fell  suddenly  into  a  deep  stupor,  some  time 
after  he  had  swallowed  sixteen  ounces  of  whisky,  without  any  of  the 
usual  premonitory  symptoms.  In  another  instance,  a  person  may 
apparently  recover  from  the  first  effects,  and  then  suddenly  become 
insensible  and  die  convulsed.  There  is  a  ghastly  or  vacant  expression 
in  the  face,  which  is  sometimes  suffused  and  bloated  ;  the  lips  are  livid, 
and  the  pupils  are  dilated  and  fixed  :  if  they  possess  the  j30wer^of  com 
tracting  under  the  influence  of  light,  it  is  a  favourable  sign.  The  whites 
of  the  eyes  are  generally  much  suffused.  The  more  concentrated  the 
alcohol,  the  more  rapidly  are  the  symptoms  induced,  and  they 
are  also  more  severe  in  their  character.  Dilute  alcohol  commonly 
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produces  a  stage  of  excitement  before  stupor,  while  in  the  action  of 
concentrated  alcohol  there  may  be  profound  coma  in  a  few  minutes. 

This  coma  requires  to  be  differentiated  from  apoplexy,  concussion, 
and  other  forms  of  coma,  one  aspect  of  the  old  question  “  drunk  or 
dying  ?  ”  the  easier  one  for  the  medical  man  because,  in  any  case  of 
genuine  insensibility  or  coma,  the  condition  of  the  patient  is  a  serious 
one,  and  he  must  not  be  left  in  a  police  cell,  but  must  be  placed  under 
careful  supervision  and  treatment,  either  at  home  or  in  a  hospital. 

For  a  complete  analysis  of  the  position  vide  the  editor’s  work  on 
“  Differential  Diagnosis  ”  (Macmillan),  or  “  Lect.  on  Med.  Jurispr.” 
(Churchill).  The  headings  of  what  is  there  fully  discussed  are — 

(1)  The  history,  if  obtainable,  may  decide  the  matter  offhand. 

(2)  Note  the  pupils  ;  dilated — alcohol ;  [The  editor  has  had 
opportunities  of  testing  and  confirming  Prof.  Glaister’s  statement  on 
the  pupils  in  alcoholic  coma.  The  facts  are  as  follows  :  “  If  the  patient 
has  lain  unmolested  for  half  an  hour  the  pupils  will  be  found  con¬ 
tracted;  if  any  external  stimulation  be  now  applied,  such  as  moving 
him,  pulling  his  hair  or  slapping  him,  the  pupils  will  be  seen  to  gradually 
dilate.  On  allowing  him  to  lie  still  again  the  experiment  may  be 
repeated]  ;  contracted — opium  ;  unequal — haemorrhage  into  or  in¬ 
jury  of  the  brain  ;  active  or  not  to  light ;  if  inactive  the  case  is  serious, 
whatever  be  its  precise  nature. 

(3)  Temperature  :  raised — haemorrhage  into  pons  ;  lowered — 
signifies  danger,  but  does  not  differentiate  the  source  of  it. 

(4)  Localised  paralysis,  as  opposed  to  general  helplessness,  sug¬ 
gests  an  asymmetrical  lesion,  probably  haemorrhage  or  softening. 

(5)  The  urine  should  be  examined ;  will  differentiate  diabetes 
certainly ;  its  specific  gravity  may  suggest  cirrhotic  kidneys  with 
uraemia  or  brain  mischief ;  and  blood  in  it  will  also  give  a  strong  line 
for  diagnosis. 

(6)  The  general  appearance  of  the  skin  :  flushed  and  sweating 
(probably  alcohol),  cold  and  blue  (collapse  from  other  poison),  or  cold 
and  sweating  (opium). 

(7)  The  breath  may  be  smelt.  If  no  odour  of  alcohol,  it  is  practi¬ 
cally  certain  that  the  case  is  not  “  drunk  ”  ;  if  an  odour,  this  is  not 
of  much  value  without  some  history  of  how,  or  why,  the  alcohol  was 
taken,  and  it  excludes  neither  apoplexy  nor  any  other  serious  con¬ 
dition.  A  smell  of  opium,  carbolic,  or  any  other  definite  drug  than 
alcohol,  is  strong  presumption  in  favour  of  poison. 

The  other,  infinitely  more  difficult  aspect  of  this  question  is  that  in 
which  a  condition  of  excitement  or  active  stupidity,  really  due  to  gross 
organic  disease,  and  shortly  to  be  followed  by  a  fatal  coma,  is  mis¬ 
taken  for  the  pre-comatose  stage  of  drunkenness.  It  is  mistakes 
made  in  this  direction  that  have  so  frequently  led  to  severe  strictures 
being  passed  by  the  public  press  on  private  practitioners,  on  police 
surgeons,  and  on  hospital  resident  medical  officers. 

To  clear  up  the  matter  precisely,  the  same  observations  should  be 
made  as  in  the  cases  of  coma,  but  there  are  difficulties  in  the  way  in 
that  (1)  the  person  concerned  may  resent  the  examination  by  violent 
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struggles  or  otherwise,  and  (2)  he  may  have  been  observed  only  at  a 
distance  performing  stupid  actions  which  are  attributed  to  drunken¬ 
ness,  but  are  in  reality  due  to  serious  disease.  In  the  former  case  he 
must  be  kept  under  careful  professional  attention  till  an  examination 
can  be  made  ;  in  the  latter  case  a  medical  witness  must  be  firm,  but 
cautious,  in  the  deductions  he  draws  from  his  post-mortem  examina¬ 
tion  ( vide  for  such  a  case  Vol.  I.,  under  “  Head  Injuries  ”). 

The  symptoms  of  light  poisoning  or  drunkenness  due  to  methyl 
alcohol  and  fusel  oil  would  seem  to  be  much  the  same  in  nature  but 
more  intense  in  degree  than  those  due  to  ethyl  alcohol,  and  to  be  much 
more  easily  and  constantly  followed  by  permanent  changes  in  the 
nervous  system  (vide  under  Cases). 

Treatment. — In  the  ordinary  forms  of  alcoholic  intoxication, 
nothing  is  required  but  to  let  the  patient  sleep  it  off  under  observation. 
If  coma  with  fixity  of  pupils  has  come  on,  the  stomach  should  be 
emptied,  and  hot,  strong  coffee  administered,  and  efforts  made  to 
rouse  the  patient.  It  is  the  activity  of  this  treatment  compared  with 
the  measures  required  for  apoplexy,  for  poisoning,  for  meningeal 
hsemorrhage,  or  for  other  acute  cerebral  affections  that  renders  the 
diagnosis  so  important. 

Post-mortem  Appearances. — The  inspector  must  be  careful  to  smell 
the  contents  of  the  stomach,  though  it  is  possible  that  the  smell  may 
have  disappeared. 

Alcohol  undoubtedly  acts  as  an  irritant  of  mild  degree  to  the 
stomach.  The  stomach  has  been  found  intensely  congested  or  in¬ 
flamed,  the  mucous  membrane  presenting  in  one  case  a  bright  red, 
and  in  another  a  dark  red-brown  colour.  When  death  has  taken  place 
rapidly,  there  may  be  the  peculiar  odour  of  some  form  of  spirits  in  the 
contents  ;  but  this  will  not  be  perceived  if  the  quantity  taken  was 
small,  or  many  hours  have  elapsed  before  the  inspection  is  made.  The 
brain  and  its  membranes  are  found  congested,  and,  in  some  instances, 
there  is  effusion  of  blood  or  serum  beneath  the  inner  membrane.  [It 
is  extremely  doubtful  whether  this  is  ever  seen  in  cases  in  which  violence 
or  disease  can  be  excluded,  i.e.,  as  a  result  of  alcohol  pure  and  simple. 
— Ed.]  In  a  case  in  which  a  pint  of  spirits  had  been  taken,  and  proved 
fatal  in  eight  hours,  black  extravasation  was  found  on  the  mucou^ 
membrane  of  the  stomach ;  but  no  trace  of  alcohol  could  be  detected 
in  the  contents  (Dub.  Med.  Press ,  1,  293).  The  action  of  a  strong 
alcoholic  liquid  on  the  mucous  membrane  of  the  stomach  so  closely 
resembles  the  effects  produced  by  arsenic  and  other  irritants,  as  easily 

to  give  rise  to  the  suspicion  of  mineral  irritant  poisoning. 

* 

A  girl  was  found  at  four  o’clock  in  the  morning  lying  perfectly  insensible  on 
the  floor.  She  had  had  access  to  some  brandy,  which  she  had  swallowed  from  a 
quartern  measure  found  near  her  quite  empty.  She  had  spoken  to  her  mother 
only  ten  minutes  before,  so  that  the  symptoms  must  have  come  on  very  rapidly. 
She  was  seen  by  Adams  four  hours  afterwards.  She  was  then  quite  insensible, 
in  a  state  of  profound  coma,  the  skin  cold  and  covered  with  a  clammy  perspiration. 
There  had  been  slight  vomiting.  The  child  died  in  twelve  hours,  without  recover¬ 
ing  consciousness,  from  the  time  at  which  she  was  first  found . 
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On  inspection,  there  was  injection  of  the  brain  and  its  membranes : 
the  heart  and  lungs  were  quite  healthy.  The  mucous  membrane  of 
the  stomach  presented  patches  of  intense  redness,  and  in  some  places 
it  was  thickened  and  softened  ;  portions  of  it  were  detached  and  hang¬ 
ing  loosely  in  the  stomach  ;  and  there  were  patches  of  black  extra- 
vasated  blood  about  it.  It  contained  a  greenish-coloured  liquid,  but 
there  was  no  smell  of  brandy  in  it,  neither  was  this  perceptible  in  the 
breath  of  the  child,  four  hours  after  the  alcoholic  liquid  had  been  taken. 
At  first  it  was  suspected  that  arsenic  had  been  administered  ;  but  the 
symptoms  were  not  those  of  arsenical  poisoning,  and  neither  arsenic 
nor  any  other  metallic  irritant  was  present  in  the  contents  of  the 
stomach.  Traces  of  alcohol  were  detected  by  the  process  described  below. 

A  drawing  in  the  museum  at  Guy’s  Hospital  furnishes  a  good  illus  ¬ 
tration  of  the  local  action  of  alcohol :  the  whole  of  the  mucous  mem¬ 
brane  of  the  stomach  is  of  a  brownish-red  colour,  and  highly  corru¬ 
gated.  No  other  liquid  largely  affecting  the  brain  has  so  intense  a 
local  action  on  the  stomach. 

Analysis. — When  a  large  dose  has  been  taken  and  the  case  has 
proved  rapidly  fatal,  the  contents  of  the  stomach  may  have  the  odour 
of  alcohol,  or  of  the  alcoholic  liquor  taken.  The  odour  is  not  always 
perceptible,  or  it  may  be  concealed  by  other  odours.  In  a  case  of 
poisoning  by  gin,  the  liquid  drawn  from  the  stomach  by  the  pump 
after  seven  hours  had  no  odour.  In  the  case  of  the  child  already 
related,  the  smell  of  brandy  had  entirely  disappeared  in  twelve  hours. 
The  whole  of  the  contents  or  of  the  suspected  liquid  should  be  distilled 
in  a  water-bath,  with  a  proper  condensing  apparatus  attached.  If  the 
liquid  has  an  acid  reaction  it  should  be  first  neutralised  by  a  solution 
of  carbonate  of  sodium.  The  watery  liquid  obtained  should  be  mixed 
with  fused  chloride  of  calcium  or  anhydrous  sulphate  of  copper  in 
sufficient  quantity,  and  submitted  to  a  second  distillation  in  a  smaller 
retort,  by  a  water-bath.  The  liquid  resulting  from  the  second  distil¬ 
lation  should  be  agitated  with  rather  more  dry  carbonate  of  potassium 
than  it  will  dissolve,  in  a  small  tube  provided  with  a  stopper,  and 
allowed  to  stand.  A  stratum  of  alcohol,  if  present,  will,  after  a  time, 
float  on  the  surface,  and  may  be  drawn  off  by  a  pipette  and  examined. 
Tests. — 1.  Alcohol  has  a  hot  pungent  taste,  a  peculiar  odour,  and  is  very 
volatile.  2.  Absorbed  in  asbestos,  it  burns  with  a  pale  blue  flame, 
which  deposits  no  carbon  on  white  porcelain ;  and  when  burnt  in  the 
mouth  of  an  inverted  test-tube,  containing  a  few  drops  of  baryta, 
or  lime-water,  it  produces  a  well-marked  white  deposit  of  carbonate 
of  barium.  Carbonic  acid  and  water  are  the  sole  products  of  its  com¬ 
bustion.  3.  The  liquid  becomes  green  when  boiled  with  a  few  drops  of 
a  solution  of  bichromate  of  potassium  mixed  with  sulphuric  acid. 
4.  The  alcoholic  liquid  is  made  alkaline  with  a  solution  of  potash  or 
soda,  warmed,  and  a  solution  of  iodine  in  iodide  of  potassium  is  added 
until  the  liquid  is  brownish  yellow ;  potash  is  again  added  till  the 
liquid  again  becomes  colourless.  Sooner  or  later  iodoform  separates 
as  a  yellowy  scaly  precipitate  ;  which,  when  examined  under  the 
microscope,  is  seen  to  consist  of  six-sided  stars  and  rosettes. 


622 


POISONING  BY  ALCOHOLS  AND  ETHERS 


The  following  method  will  allow  of  the  detection  of  a  quantity  of 
alcohol  too  small  for  separation  by  the  process  above  mentioned.  Make 
a  mixture  of  strong  sulphuric  acid  and  a  saturated  solution  of  bichro¬ 
mate  of  potassium  :  moisten  with  this  mixture  a  few  fibres  of  asbestos, 
and  enclose  them  in  a  glass  tube  connected  with  the  retort  or  flask  in 
which  distillation  is  carried  on.  For  this  purpose  a  flask  or  tube 
similar  to  those  used  for  detection  of  chloroform  vapour  will  be  found 
serviceable.  The  smallest  portion  of  alcohol-vapour  passing  over 
the  asbestos,  immediately  renders  it  green,  by  converting  the  chromic 
acid  into  chromic  chloride.  This  may  serve  as  a  trial  test  or  for  evi¬ 
dence,  according  to  circumstances.  The  tube  may  be  removed,  and 
the  condensed  vapour  collected  for  the  application  of  the  other  tests. 
Ether  and  methyl  alcohol  produce  a  similar  result. 

From  lapse  of  time,  the  effects  of  treatment,  or  absorption  and 
elimination,  there  may  be  no  trace  of  alcohol  in  the  stomach  or  intes¬ 
tines,  nevertheless  the  person  may  have  died  from  the  effects.  In  one 
case,  fatal  in  eight  hours,  no  alcohol  was  found  in  the  stomach.  One 
cause  of  failure  may  sometimes  be  traced  to  the  distillation  being 
restricted  to  a  portion  of  the  contents.  It  is  advisable  to  distil  the 
whole ,  as,  if  necessary,  the  distillate  or  the  residue  can  be  examined  for 
other  poisons. 

Fusel  Oil  is  a  volatile  liquid  of  a  pale  yellow  colour,  lighter  than 
water  and  only  sparingly  soluble  in  it.  It  is  dissolved  by  alcohol  and 
ether  in  all  proportions,  but  not  readily  by  chloroform.  Water  separ¬ 
ates  it  from  its  ethereal  solution.  It  has  a  hot  burning  taste  and  an 
offensive  spirituous  odour,  which  is  very  persistent  and  peculiar  :  by 
this  it  may  be  distinguished  from  other  alcoholic  liquids.  It  is  inflam  ¬ 
mable,  and  burns  with  a  pale  bluish  flame.  Like  alcohol,  ether,  and 
wood*  spirit,  it  decomposes  chromic  acid,  producing  green  chromic 
oxide.  In  organic  mixtures  ether  might  be  used  for  its  separation. 

By  distilling  one  part  of  fusel  oil  with  two  parts  of  acetate  of 
potassium  and  one  part  of  oil  of  vitriol,  an  ethereal  liquid,  amyl  ace¬ 
tate,  is  produced,  which  is  used  in  confectionery  under  the  name  of 
Essence  of  Jargonelle  Pear.  A  child  on  two  occasions  became  partially 
comatose  and  had  livid  lips  and  a  feeble  pulse,  after  eating  some  con¬ 
fectionery  which  it  was  calculated  contained  about  one  drop  of  this 
essence.  Hence  its  use  is  not  without  danger  ( Pharm .  Jour.,  Novem¬ 
ber,  1851,  p.  214). 

Methylated  Spirit. — It  is  a  very  inflammable  liquid,  burning  with  a 
pale  blue  flame.  It  is  light  and  volatile,  readily  in  part  separable  from 
other  liquids  by  distillation  below  200°  F.  Its  odour  is  peculiar.  It 
mixes  with  water  and  alcohol  in  all  proportions. 

When  ether  has  been  taken  as  a  liquid  and  has  caused  death,  it 
may  be  separated  from  the  contents  of  the  stomach  by  the  process 
described  for  alcohol.  The  chromic  acid  process  (above)  applied  to  the 
vapour  during  distillation  will  detect  a  minute  quantity  ;  and  by  its 
peculiar  odour  ether  may  be  easily  distinguished  from  alcohol  or 
pyroxylic  spirit.  1.  Ether  is  highly  inflammable,  and  burns  with  a 
yellow  smoky  flame,  producing  carbonic  acid  and  water.  2.  When 


623 


POISONING  BY  ALCOHOLS  AND  ETHERS 

shaken  with  an  equal  bulk  of  water,  only  a  small  portion  is  dissolved,  the 
rest  floats  on  the  surface.  If  taken  in  a  liquid  form,  it  may  be  separ¬ 
ated  from  the  contents  of  the  stomach  by  distillation,  and  the  product 
rectified  by  redistillation  with  dry  carbonate  of  potassium  at  a  tem¬ 
perature  of  about  120°  F. 

Cases. — The  first  is  a  fairly  typical  case  of  stupidity  and  foolish¬ 
ness  leading  to  death  : — 

At  an  inquest  held  in  May,  1904,  the  evidence  showed  that  a  Montgomeryshire 
farmer  gave  his  son,  aged  four,  whisky  to  drink,  with  the  result  that  the  child 
died  in  convulsions.  The  jury  returned  a  verdict  of  death  from  alcoholic  poison¬ 
ing,  and  the  father,  who  admitted  that  his  children  were  frequently  given  beer 
and  spirits  at  home,  was  censured.  / 

A  woman,  set.  41,  drank  straight  off  one  and  a  half  pints  of  whisky  twenty- 
two  overproof  ;  she  died  in  five  and  a  quarter  hours  ( B.M.J. ,  1,  1895,  p.  72). 

Two  pints  of  whisky  caused  death  in  eight  hours  in  an  adult  ( Lancet ,  1,  1897, 
p.  1158). 

A  child,  set.  3,  died  comatose  after  a  small  tea-cup  of  whisky  ( Lancet ,  2,  1899, 
p.  63),  and  a  boy  of  six  from  three  ounces  of  whisky  was  seized  with  spasms  and 
died  with  a  temperature  of  105°  F.  {ibid.). 

On  poisoning  by  fusel  oil,  the  following  is  taken  from  the  Lancet,  2,  1901, 

p.  606:— 

“Dr.  Thomas  B.  Futcher,  of  Johns  Hopkins  University,  records  in  the  New 
York  Medical  J ournal  of  August  3rd,  two  cases  from  the  clinic  of  Professor  Osier 
of  the  somewhat  rare  condition  of  poisoning  by  ‘  fusel  oil,’  an  ingredient  of  crude 
spirits.  The  cases  recorded  in  medical  literature  are  very  few.  Dr.  W.  M.  Ord 
reported  a  case  at  St.  Thomas’s  Hospital  in  1889  {Lancet,  2,  1889,  p.  1225),  and 
Dr.  J.  Swain  {B.M.J.,  1,  1891,  p.  903)  recorded  a  fatal  case  at  the  Bristol  Royal 

Infirmary  in  1891.  The  two  cases  recorded  by  Dr.  Futcher  are  as  follows  : _ 

Case  1  was  that  of  a  woman,  aged  twenty-eight  years,  who  was  admitted  to  the 
Johns  Hopkins  Hospital  at  about  midnight,  complaining  of  general  weakness. 
It  was  found  that  in  company  with  a  male  (Case  2,  infra )  she  had  been  drinking 
out  of  a  six-ounce  bottle  of  fusel  oil  during  a  debauch  and  was  lying  unconscious 
on  the  floor.  At  9  a.m.  next  morning  she  had  a  headache,  coated  tongue,  and 
a  bad  taste  in  the  mouth,  and  suffered  from  general  weakness.  Her  forehead 
was  red  from  rubbing  it,  as  she  stated,  with  fusel  oil  a  day  earlier.  There  was  a 
slight  bronchitis.  The  pupils  were  normal  in  reaction,  and  an  estimation  of  the 
blood  showed  45,000,000  of  red  corpuscles  and  7,000  leucocytes  per  cubic  mille- 
metre.  The  urine  was  of  a  pale  yellow  colour  and  slightly  hazy,  with  a  white 
precipitate,  and  exhaled  ‘  a  peculiar  odour  resembling  violets.’  There  was  a 
faint  trace  of  albumen,  and  on  testing  with  Fehling’s  solution  sugar  was  found 
to  be  present.  Tests  with  phenylhydrazine  and  with  yeast  confirmed  the  pres¬ 
ence  of  sugar,  but  the  polariscope  showed  that  it  was  not  glucose  (dextrose),  as 
the  solution  was  lsevo-rotatory.  Next  day  the  urine  was  free  from  sugar,  but 
a  trace  of  albumen  persisted  for  a  day  or  two  longer.  She  was  discharged  as 
recovered  after  four  days.  Case  2  was  that  of  a  man,  aged  twenty-eight  years, 
who  was  admitted  into  the  hospital  at  the  same  time  and  under  the  same  condi¬ 
tions  as  the  above  patient.  His  temperature  was  100°  F.,  the  pulse  was  120, 
and  the  respirations  were  forty-eight  per  minute.  The  right  arm  showed  impair¬ 
ment,  of  sensation  and  the  right  leg  showed  loss  of  power  and  an  excessive  knee- 
jerk.  He  gradually  improved  in  hospital,  though  the  muscular  and  sensory 
impairment  persisted  for  four  or  five  days.  He  was  discharged  on  the  sixth  day. 
His  urine  had  a  dark  brown  4  smoky  5  appearance,  with  a  ‘  peculiar  aromatic 
fruity  odour.’  It  gave  the  same  chemical  reaction  for  sugar  as  did  the  urine  in 
the  previous  case,  but  was  inactive  to  polarised  light.  Methaemoglobin  was  also 
present  in  the  urine  with  a  few  broken-down  red  corpuscles.  The  sugar  dis¬ 
appeared  from  the  urine  during  the  second  day.  The  presence  of  sugar  in  both 
these  cases  was  a  peculiar  and  very  rare  feature.” 
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Poisoning  by  Methylic  Alcohol  ( Wood  Spirit ),  Epidemic  of,  in  Berlin. — 
On  the  morning  of  December  27,  1911,  a  number  of  people  in  the  Municipal 
Shelter  for  the  Homeless  were  suddenly  seized  with  illness  and  fifteen  died. 
Twenty  more  were  so  ill  that  they  were  removed  to  the  Friedrichshain  Hospital. 
Other  cases  occurred,  in  the  end  amounting  to  129,  of  which  ninety-four  were 
very  severe  and  fifty-seven  died.  The  Shelter  was  a  refuge  for  people  having  no 
abode  and  persons  were  admitted  without  formality  for  the  night.  The 
symptoms  of  those  affected  were  very  striking,  and  included  profound  cyanosis 
of  hands,  feet  and  face.  There  was  manifestly  a  high  degree  of  air  hunger  and 
excessive  restlessness,  the  patients  throwing  themselves  about  in  their  beds 
and  boring  their  heads  into  their  pillows.  Convulsions  and  tremors  were  the 
rule,  and  most  complained  of  great  pain  in  the  joints  and  belly.  The  tem¬ 
perature  was  subnormal.  Ocular  symptoms  were  present  in  almost  all  the 
affected,  and  included  flashes  of  light,  dimness  of  vision  amounting  to  com¬ 
plete  amblyopia  and  great  dilatation  of  the  pupils.  In  the  fatal  cases  the 
symptoms  rapidly  increased,  the  extremities  were  ice  cold  and  perspiring 
and  with  clouded  mind  deepening  into  coma  complete  paralysis  of  the  respira¬ 
tory  centre  completed  the  picture.  The  autopsies  showed  especially  haemor¬ 
rhages  in  the  meninges  and  acute  changes  in  ganglion  cells  of  brain  and  cord. 

At  first  it  was  supposed  to  be  an  epidemic  of  food  poisoning  of  abotulismus 
type,  specially  as  there  was  a  street  traffic  of  cheap  comestibles  in  the  neigh¬ 
bourhood  of  the  Shelter,  the  inmates  buying  a  goodly  part  of  their  food  outside 
the  institution.  It  was,  however,  ultimately  proved  that  the  real  cause  of  the 
poisoning  was  cogniac  adulterated  with  methylic  alcohol.  When  the  public- 
houses  round  the  Shelter  were  closed  the  epidemic  ceased.  The  wholesale  dealer 
from  whom  the  adulterated  cogniac  was  obtained  was  found,  and  in  his  cellars 
the  police  found  great  quantities  of  methyl  alcohol,  a  portion  of  which  he  had 
sold  as  genuine  ethyl  alcohol.  The  accounts  of  the  above  epidemic  vary  some¬ 
what  in  the  different  publications.  In  some  it  is  stated  that  the  number  attacked 
was  171,  of  whom  seventy-eight  died.  The  account  abridged  above  is  that  by 
Stadelmann,  Chief  Physician  to  the  Friedrichshain  Hospital. 

The  toxic  effect  of  wood  spirit  and  methyl  alcohol  has  been  recognised  for 
years,  expecially  in  America,  Russia  and  Hungary.  In  Buller  and  Wood’s  mono¬ 
graph  a  full  account  of  the  symptoms  is  given,  special  attention  being  drawn  to 
the  ocular  phenomena.  There  were  153  cases  of  blindness,  of  whom  122  died. 

It  does  not  seem  to  have  been  clearly  established  whether  the  toxic  effects 
arise  from  chemically  pure  methyl  alcohol  or  whether  they  are  to  be  referred  to 
toxic  impurities  in  the  cruder  unrefined  varieties  known  especially  under  the 
name  of  “  wood  spirit.” 
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Poisoning  by  Paraldehyde  (CH3CHO)3. 

Source  and  Method  of  Occurrence —This  drug,  of  a  very  nauseous 
taste  and  strong  odour,  is  now  official,  and  its  dose  as  a  hypnotic  is 
given  as  thirty  to  ninety  minims.  '  On  its  introduction  it  was  thought 
to  be  an  absolutely  safe  hypnotic  ;  but  no  such  thing  does  nor  can  in 
the  nature  of  things  exist.  It  was  also  thought  that  its  nauseous 
taste  would  prevent  any  one  acquiring  a  habit  of  taking  it ;  but  this 
hope  has  likewise  proved  fallacious  ( vide  a  case  fully  reported  bv  Dr 
F.  Ashby  Elkins,  1893).  (1  Binz,  E.  Tr.,  p.  81). 

Toxicity  and  Fatal  Dose. — It  must  be  admitted  that  its  toxic 
powers  are  but  feeble,  and  that  as  a  matter  of  fact  it  is  the  safest 
hypnotic  hitherto  discovered  in  so  far  that  its  effects  on  the  heart 
are  stimulant  rather  than  depressant  :  thirteen  drachms  (Lancet,  2, 
1900,  p.  875)  and  three  and  a  half  ounces  (B.M.J.,  2,  1891,  p.  1254) 
have  been  given  without  fatal  effect,  but,  on  the  other  hand,  two  ounces 
have  proved  fatal  (Westcott,  “  Extra  Pharm.,”  1904,  p.  65). 

Symptoms.  Vomiting,  nausea,  and  giddiness  are  the  most  promi¬ 
nent  yet  reported.  In  Dr.  Elkins  case  of  habit  the  man’s  condition 
on  admission  was  :  He  was  emaciated,  anaemic,  and  had  an  exhausted 
harassed  look.  The  tongue  and  facial  muscles,  and  also  the  hands, 
were  very  tremulous,  and,  indeed,  he  was  generally  tremulous,  like  a 
case  of  delirium  tremens.  His  gait  was  very  feeble  and  unsteady, 
and  all  his  movements  were  slow,  like  those  of  a  very  tired  man.  The 
heart’s  action  was  weak  and  irregular,  the  cardiac  sounds  being  often 
difficult  to  hear,  and  the  sequence  of  events  difficult  to  follow.  He 
complained  of  palpitation.  The  pulse  was  seventy-four  per  minute, 
and  intermitted  every  10-12  beats,  and  the  volume  of  the  beats  was 
unequal.  He  complained  of  stomach  derangement,  especially  of 
flatulence.  The  bowels  were  costive,  the  appetite  was  large,  and  he 
thought  the  paraldehyde  increased  it.  He  complained  of  strange 
feelings  running  through  his  body,  some  of  which  he  described  as 
sort  of  shivers.  ’  He  said  he  felt  restless  and  nervous  ;  and  he  was 
very  anxious  and,  indeed,  frightened  about  his  condition.  His  breath 
smelt  strongly  of  paraldehyde.  He  slept  badly,  had  hallucinations, 
and  was  like  a  man  in  the  early  stage  of  delirium  tremens. 

Analysis.  Vide  Brit.  Pharm.  tests  for  the  purity  of  the  drug. 

Cases.  In  1891,  a  supposed  case  of  suicide  by  paraldehyde  was  communicated 
to  8 it.  Thos.  Stevenson  by  Bond.  A  lunatic,  to  whom  this  substance  was  being 
administered,  managed  to  retain  his  nightly  dose  in  the  mouth  and  secrete  it 
till  he  had  obtained  such  a  quantity  of  paraldehyde,  as  to  cause  fatal  effects  when 
taken  in  one  dose. 

Mackenzie  was  called  to  a  patient  who  had  taken  three  and  a  half  ounces  of 
paraldehyde.  The  breath  smelt  strongly  of  the  liquid  ;  the  face  was  slightly 
flushed,  the  pupils  moderately  contracted,  and  quite  insensible  to  light ;  the 
breathing  and  pulse  were  rapid,  the  skin  warm.  The  woman  was  quite  uncon- 
scious,  and  her  body  absolutely  limp,  like  an  anaesthetised  person.  She  recovered 
1891,  2,  p.  1254). 

The  following  is  from  the  Lancet,  2,  1902,  p.  673  : — 

A  woman  was  ordered  one  drachm  each  of  paraldehyde  and  syrup  of  orange- 
peel  and  water  to  one  ounce  ;  but  by  misadventure  she  was  given  an  ounce  of 
puie  paraldehyde  at  12  midnight,  and  the  error  was  neither  discovered  nor  even 
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suspected  until  some  seven  hours  afterwards.  Upon  being  given  the  incorrect 
draught  the  patient  struggled  violently,  and  was  with  great  difficulty  made  to 
swallow  it.  A  quarter  of  an  hour  later  the  breathing  became  somewhat  irregular 
and  the  patient’s  mouth  and  larynx  full  of  a  thick  ropy  mucus  ;  the  latter  was 
all  swabbed  out  and  the  breathing  then  greatly  improved.  As  the  patient  was 
also  suffering  from  bad  stomatitis  it  was  now  thought  that  some  of  the  draught 
(as  ordered)  had  entered  the  lungs  during  the  struggling  when  it  was  adminis¬ 
tered.  At  1.15  a.m.  the  breathing  was  still  rapid  and  irregular,  thirty- two 
respirations  to  the  minute,  but  the  pulse  was  fairly  strong  (114)  ;  the  patient, 
however,  half  choked  with  mucus,  was  becoming  somewhat  cyanosed,  and  the 
tongue  was  very  red  and  swollen.  The  mouth  was  again  swabbed  out  with  relief. 
The  patient  was  now  semi-conscious,  fairly  sensitive  to  pain,  but  made  no  volun¬ 
tary  movement.  However,  she  was  easily  roused  by  shouting,  pinching,  etc. 
The  pupils  were  variable  in  size,  but  reacted  both  to  light  and  to  accommodation. 
At  2.15  a.m.  she  was  given  a  hypodermic  injection  of  three  minims  of  liquor 
strychnise  with  two  minims  of  tincture  of  digitalis,  which  greatly  improved  both 
the  respiration  and  cyanosis,  but  half  an  hour  later  the  breathing  again  became 
rapid  and  irregular,  with  long  inspiration  and  short  expiration.  The  lips  were 
pale  and  the  mouth  was  dry  and  free  from  mucus.  The  pulse  was  regular  (124), 
but  the  patient  was  quite  unconscious.  The  pupils  were  contracted  and  the 
corneal  reflexes  were  completely  lost.  At  3.30  a.m.  the  breathing  was  still 
shallow,  more  ropy  mucus  appeared  in  the  mouth,  the  pulse  was  still  124,  but 
the  patient  was  more  conscious  and  slightly  sensitive  to  pain ;  at  this  time  there 
was  an  involuntary  slight  action  of  the  bowels.  After  this  she  became  some¬ 
what  restless,  tossing  about  and  moaning  occasionally  ;  the  pupils  were  dilated 
but  not  reacting  to  light.  The  pulse  was  good  and  the  respirations  were  much 
quieter,  continuing  in  this  condition  until  7.30  a.m.,  when  she  again  became 
cyanosed,  the  pulse  feeble  and  rapid,  and  the  skin  hot  and  dry,  with  very  shallow 
respirations.  At  this  period  of  the  case  the  unfortunate  mistake  in  the  composi¬ 
tion  of  the  draught  was  discovered,  but  it  was  then  deemed  too  late  to  give  eme¬ 
tics  or  to  wash  out  the  stomach,  so  amyl  nitrite  was  at  once  inhaled  and  five 
minims  of  liquor  strychninse  were  given  hypodermically,  followed  by  a  hot 
coffee  enema  ;  these  remedies  greatly  improved  both  the  pulse  and  respiration, 
but  the  patient  still  remained  somewhat  cyanosed,  with  rapid  and  shallow 
breathing.  She  was  then  given  diffusible  stimulants  in  the  shape  of  ammonia 
and  ether,  with  brandy  and  hot  water  by  the  mouth,  but  as  these  were  swallowed 
with  difficulty  brandy  (twenty  minims)  was  subcutaneously  administered.  J'or 
some  hours  she  continued  in  a  very  drowsy  state,  the  temperature  reaching 
100°  F.,  with  a  pulse  rate  of  116  and  a  respiration  rate  of  twenty-eight.  Still 
being  unable  to  swallow  anything,  she  was  given  a  nasal  feed  of  eggs,  milk-and- 
brandy,  and  a  further  hypodermic  injection  of  strychnine.  Later  in  the  day  she 
was  able  to  swallow  liquids,  but  at  night  the  nasal  feed  and  strychnine  were 
repeated.  In  spite  of  this  she  continued  to  be  drowsy  throughout  the  following 
night,  requiring  more  strychnine  early  in  the  morning  of  the  second  day,  but 
after  this  she  made  rapid  progress  and  was  able  to  take  plenty  of  nourishment 
by  the  mouth.  The  stupor  gradually  left  her  and  in  another  twenty -four  hours 
she  had  completely  recovered  from  the  evil  effects  of  the  undiluted  paraldehyde. 
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Poisoning  by  Chloral  Hydrate  CC13CH(0H)2. 

Source  and  Method  of  Occurrence. — Chloral  hydrate  is  a  solid 

crystalline  substance,  produced  by  the  reaction  of  chlorine  on  alco- 
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holic  liquids,  and  the  subsequent  addition  of  a  small  quantity  of  water 
It  has  a  peculiar  hot  nauseous  smell  and  taste,  which  makes  it  very 
unsuitable  for  homicidal  poisoning,  though  in  beer  it  has  been  felon¬ 
iously  administered.  It  has  been  given  in  very  large  doses,  often  with 
benefit,  but  at  other  times  causing  dangerous  symptoms,  followed  by 
death.  Medical  men  who  have  taken  it  incautiously  have  died  from 
its  effects.  The  deaths  have  been  frequently  sudden,  and  no  remark¬ 
able  symptoms  have  preceded  dissolution.  The  person  has  passed 
from  sleep  into  death.  In  1891  there  were  seven  deaths  recorded  in 
England  and  Wales  from  hydrate  of  chloral,  and  nine  in  1900,  of  which 
eight  were  called  accident  or  negligence — and  from  experience  the 
editor  is  inclined  to  agree  with  this  verdict.  (1  Binz,  E.  Tr.,  p.  74.) 

Toxicity  and  Fatal  Dose —Chloral  hydrate  cannot  be  considered  in 
itself  to  have  a  high  degree  of  toxicity,  though  it  is  still  retained  in  Part 
11.  of  the  Official  Schedule  of  Poisons,  and  in  diseased  conditions  of  the 
heart  it  is  a  dangerous  drug.  Its  deleterious  action  seems  to  be  mainly 
exerted  in  the  heart  {Lancet,  1871,  1),  but  its  hypnotic  action  is  on  the 
cortex  cerebri.  A  view  has  been  held  that  in  the  blood  chloroform  is 
evolved  from  it,  but  this  is  probably  incorrect.  Urochloral  acid  would 
seem  to  be  the  form  in  which  it  is  eliminated  by  the  kidneys  (Mann). 
t(  grains  in  a  child  a  year  old  is  stated  to  have  caused  death 

(  Phil.  Med.  and  Surg.  Rep.,”  1871).  Thirty  grains  caused  the  death 
of  a  woman,  set.  30  {Lancet,  1871,  1,  p.  226).  A  dose  of  thirty  grains 
also  proved  fatal  in  thirty-five  hours  to  a  young  lady,  set.  20.  A  man 
recovered  from  a  dose  of  160  grains  taken^at  once  {Lancet,  1870,  2,  p. 
402).  Fuller  states  that  one  of  his  patients  took  150  grains,  and 
another  180  grains,  without  injury  ( Lancet ,  1871,-  1,  p.  403  ;  see  also 
Husemann  s  Jahresber.,  1872,  p.  509).  Richardson  states  that  the 
largest  dose  which  he  has  known  to  be  taken  was  120  grains.  It  pro¬ 
duced  prolonged  and  dangerous  coma,  but  recovery  followed.  He 
looks  upon  this  as  a  safe  dose  for  an  adult,  distributed  over  twenty- 
four  hours  in  divided  quantities.  Taken  at  once  it  is  a  maximum  dose 
for  an  adult,  dangerous,  but  not  necessarily  fatal.  Beyond  120  grains 
the  danger  increases,  and  180  grains  may  be  considered  a  dose  that 
would  prove,  in  the  majority  of  cases,  positively  fatal  {Med.  Times 
md  Gaz.,  1871,  1,  p.  169).  In  one  instance  ninety  grains  introduced 
into  the  rectum  produced  rapidly  insensibility,  and  caused  death  in 
three  hours  {Lancet,  1871,  2,  p.  466).  Recovery  has  taken  place  after 
i  dose  of  240  grains  {B.M .J .,  1892,  2,  p.  1055).  Even  larger  doses  may 
be  taken  by  those  who  habituate  themselves  to  the  use  of  chloral. 

There  appears  to  be  considerable  uncertainty  in  the  action  of  this 
irug,  even  when  similar  doses  are  given.  After  an  ordinary  dose  of 
twenty  or  thirty  grains  a  patient  has  slept  for  a  quarter  of  an  hour,  and 
ias  then  awakened  with  a  sense  of  deadly  faintness,  the  lips  livid,  the 
ace  pale,  the  pulse  scarcely  perceptible,  and  a  feeling  of  intense  ex- 
laustion  and  impending  dissolution,  mingled  with  delirium,  lasting 
or  five  or  ten  minutes.  It  appears  to  exert  a  depressing  action  on 
'he  heart,  and  in  cases  of  heart-disease  it  may  thus  cause  rapid  death 
Lancet ,  1871,  2,  p.  32).  It  is  probable  that  it  acts  in  what  might  be 
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called  a  test  manner  on  the  heart,  quickly  affecting  an  unhealthy  one 
and  leaving  a  healthy  one  unaffected. 

A  syrup  of  chloral  six  grains  in  sixty  minims  is  official,  dose  half  to 
two  drachms  ;  this  is  the  only  official  preparation. 

Duration. — A  patient  may  die  in  a  few  minutes,  but  more  com¬ 
monly  survives  for  a  few  hours.  Death  has  ensued  so  late  as  ten  and 
even  thirty-five  hours.  The  symptoms  of  drowsiness  appear  in  from 
ten  minutes  to  half  an  hour  ;  after  this  the  patient  sleeps,  and  may  sleep 
several  hours  before  death  ensues. 

Symptoms. — In  the  great  majority  of  cases  the  only  symptom  is  a 
quiet  sleep  which  gradually  deepens  into  coma  and  death.  A  lady 
took  six  doses  of  thirty  grains  each.  She  fell  into  a  sound  sleep. 
Every  attempt  failed  to  arouse  her,  and  she  slept  into  death.  The 
principal  post-mortem  appearance  was  great  congestion  of  the  cerebral 
vessels  (Med.  Times  and  Gaz.,  1871,  1,  p.  132).  In  another  case  a  lady 
took,  in  three  doses  at  intervals  of  four  hours,  seventy  grains  of  the 
hydrate.  In  two  hours  after  the  last  dose,  she  suffered  from  severe 
cramps  in  the  legs,  a  feeling  of  suffocation,  swimming  in  the  head,  and 
inability  to  regulate  her  movements.  Four  hours  after  the  last  dose 
her  face  was  flushed,  the  eyelids  were  closed,  and  the  conjunctivae  were 
injected;  the  pulse  was  quick  (120)  and  bounding.  She  was  with 
difficulty  roused  either  to  speak  or  take  food.  She  recovered  in  about 
sixteen  hours  (Med.  Times  and  Gaz.,  1870,  2,  435). 

A  patient  took  thirty  grains  of  hydrate  of  chloral  at  night.  He 
became  unconscious  almost  immediately  after  swallowing  the  draught — 
the  face  and  hands  turned  livid  and  cold,  and  breathing  took  place 
only  at  long  intervals,  indeed  for  about  five  hours  death  seemed  to  be 
impending.  He  recovered  next  day  (Lancet,  1870,  2,  p.  402).  It  has 
been  observed,  in  reference  to  this  drug,  that  in  the  sleep  produced  by 
it  the  pupil  is  contracted,  but  that  it  immediately  dilates  on  the  person 
awaking.  In  other  cases  the  pupil  has  been  dilated  and  insensible 
to  light. 

Cases  of  accidental  poisoning  by  overdoses  of  chloral  are  very  com¬ 
mon.  In  these  cases  the  fatal  dose  is  rarely  known.  The  usual  symp¬ 
toms  are  profound  sleep,  passing  into  coma.  Breathing  becomes 
gradually  slower,  till  in  the  end  it  entirely  ceases.  The  pulse  becomes 
rapid,  irregular,  and  weak.  There  is  complete  loss  of  sensation,  with 
great  muscular  prostration  ;  and  the  temperature  falls  much  below 
the  normal,  and  the  patient  often  sweats  profusely.  It  is  probable 
that  death  usually  takes  place  from  paralysis  of  the  heart.  Sir  Thos. 
Stevenson  met  with  a  case  in  which  a  young  man  barely  survived  a 
dose  of  seventy  grains  :  he  became  idiotic,  and  never  entirely  recovered. 

A  chronic  form  of  chloral  poisoning  is  known  in  which  the  main 
symptoms  are  mainly  digestive,  nervous,  cardiac  and  cutaneous. 
Pain,  nausea,  vomiting  and  gastric  catarrh,  due  to  local  action  of  the 
drug,  are  often  very  striking.  In  addition  a  feeble  pulse  with  vaso¬ 
motor  disturbance,  such  as  redness  of  the  face,  may  persist  and  be 
associated  with  neuralgia,  convulsions,  tremor  and  various  psychic 
phenomena  of  a  depressive  character,  sometimes  ending  in  melancholia. 
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In  severe  cases  symptoms  of  delirium  tremens  may  supervene. 
Erythematous  rashes  and  oedematous  patches  have  been  observed 
(Calandrand). 

Treatment.- — The  stomach  should  be  emptied  by  the  tube  or  by 
an  emetic.  Warmth  is  of  the  utmost  importance  ;  it  should  be  main¬ 
tained  by  hot  bottles,  and  the  body  should  be  surrounded  by  blankets, 
underneath  which  trillion  may  be  applied.  Persistent  attempts  at 
rousing  the  patient  should  be  made  by  means  of  the  faradic  current 
and  other  usual  methods.  If  the  breathing  fails,  artificial  respiration 
should  be  performed.  Hypodermic  injections  of  strychnine  (one- 
twenty-fifth  of  a  grain)  have  been  recommended,  but  strychnine  is 
not  so  good  an  antidote  to  chloral  hydrate  as  chloral  hydrate  is  to 
strychnine  ( vide  p.  346,  false  antagonism).  Stimulants  will  probably 
be  required  :  ether  hypodermically,  or  alcohol  by  mouth  or  rectum. 
Hot  coffee  is  useful  (Mann). 

Post-mortem  Appearances. — There  is  nothing  at  all  characteristic 
to  be  found  on  autopsy  until  analysis  is  applied.  There  may,  however, 
be  perceived  the  peculiar  odour  of  chloral  hydrate  in  the  stomach 
contents. 

Analysis. — Hydrate  of  chloral  is  a  white,  brittle,  crystalline  solid, 
of  a  peculiar  odour  and  a  pungent  bitter  taste.  When  heated  on 
platinum  it  melts,  and  is  entirely  volatilised  without  combustion.  It 
is  not  inflammable.  Heated  in  a  close  tube,  it  melts,  and  does  not 
rapidly  solidify.  It  is  distilled  over  in  a  liquid  form,  and  after  a  time 
it  sets  into  groups  of  crystals.  It  is  soluble  in  water,  which  retains  it 
on  cooling.  The  solution  is  not  acid,  has  no  bleaching  properties,  and 
gives  only  a  faint  milkiness  on  boiling  with  a  solution  of  nitrate  of 
silver.  It  is  dissolved  by  strong  sulphuric  and  nitric  acids,  without 
any  change  of  colour.  Potash  added  to  the  solution  converts  it  into 
chloroform,  and  into  formic  acid,  which  combines  with  the  alkali. 
On  boiling  it  with  potash  the  solution,  if  the  hydrate  is  pure,  acquires 
only  a  slight  yellow  colour.  When  boiled  with  auric  chloride  or  nitrate 
of  silver,  and  alcoholic  solution  of  soda  is  added,  gold  or  silver  is  im¬ 
mediately  precipitated.  It  decomposes  a  copper  salt  like  grape-sugar, 
but  in  the  cold  potash  does  not  redissolve  the  precipitated  cupric 
hydrate. 

One  hundred  parts  will  yield  eighty- two  parts  of  chloroform.  It  is 
by  this  conversion  that  hydrate  of  chloral  may  be  detected  in  the 
contents  of  the  stomach.  The  liquid  should  be  rendered  alkaline  with 
potash,  and  the  mixture  heated  in  a  flask  by  a  water-bath.  The 
vapour  which  escapes  may  be  tested  for  chloroform  by  the  process 
described  on  p.  607. 

The  quantity  of  hydrate  of  chloral  present  in  a  strong  solution — 
e.g.,  a  draught — may  be  approximately  determined  by  placing  a  meas¬ 
ured  quantity  of  the  solution  in  a  graduated  and  stoppered  burette, 
and  shaking  with  a  solution  of  soda.  On  allowing  the  mixture  to 
stand  the  chloroform  formed  by  the  decomposition  of  the  hydrate  of 
chloral  will  form  a  dense  layer  at  the  bottom.  Approximately  each 
minim  of  chloroform  separated  represents  two  grains  of  hydrate  of 
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chloral.  By  adding  a  solution  of  soda  of  known  strength  to  a  definite 
volume  of  a  solution  of  chloral,  and,  when  the  chloral  is  decomposed, 
titrating  the  uncombined  soda,  the  percentage  of  chloral  in  a  dilute 
solution  may  be  determined.  A  hundred  grains  of  the  hydrate  when 
distilled  with  lime  yield  seventy  grains  of  chloroform. 

The  most  delicate  test  for  chloral  hydrate  seems  to  be  that  with 
ammonium  sulphide,  which  is  thus  described  by  Luff  : — 

“If  to  a  solution  of  chloral  hydrate  a  few  drops  of  ammonium 
sulphide  be  added,  the  mixture  either  quickly  or  in  a  short  time, 
according  to  the  amount  of  chloral  hydrate  present,  becomes  opal¬ 
escent,  and  finally  acquires  a  yellowish  or  reddish  yellow  appearance, 
an  amorphous  precipitate  finally  settling  to  the  bottom  of  the  tube  ; 
at  the  same  time  a  peculiar  odour  is  developed.  This  test  is  an 
extremely  delicate  one.” 

Cases. — In  1889,  a  man  was  convicted  of  murder  by  the  administration  of 
hydrate  of  chloral  in  beer  to  an  elderly  gentleman  (Manchester  Spring  Ass.,  R. 
v.  Pardon ).  Insensibility  quickly  supervened,  and  within  a  few  minutes  of  the 
victim  being  found  insensible  in  a  cab  he  died.  Chloral  was  detected  in  the 
stomach  of  the  deceased,  but  no  attempt  was  made  to  estimate  the  quantity 
(Reynolds  below).  In  1891,  a  man  was  accused  of  murdering  his  wife  by  the 
administration  of  hydrate  of  chloral ;  but  he  was  acquitted,  there  being  no 
evidence  that  it  was  not  a  case  of  suicide.  Sir  Thos.  Stevenson  found  six  grains 
of  the  hydrate  in  the  stomach  and  its  contents  ( R .  v.  Wynne ,  C.  C.  C.,  October, 
1891). 

On  June  1st,  1904,  Mr.  Drew  held  an  inquest  on  a  maiden  lady  forty-three, 
who  had  taken  an  overdose  of  chloral,  quantity  unknown.  She  was  found  dead 
after  an  interval  of  about  twelve  horns. 
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Poisoning  by  Chloralose  (C8HnCl306). 

Source  and  Method  of  Occurrence. — This  drug  is  formed  by  the 
action  of  chloral  on  glucose  (“  Extra  Pharm.”),  and  is  supposed  to 
be  much  safer  as  a  hypnotic  than  chloral  hydrate,  but  ill  effects  have 
followed  its  use,  especially  in  large  doses.  A  dose  of  twenty  centi¬ 
grammes  caused  very  unpleasant  symptoms  (Lancet,  2,  1895,  p.  684), 
and  also  eight  grains  have  done  so  (Lancet,  2,  1900,  p.  1803).  Vide 
also  Professor  Bradbury’s  “  Croonian  Lecture,”  1899. 

Cases. — Dr.  G.  H.  Lang  records  the  following  case  : — 

“  I  found  the  patient,  a  middle-aged  woman,  lying  in  bed  in  a  semi-comatose 
condition.  She  showed  signs  of  irritation  on  attempts  being  made  to  wake  her, 
but  she  could  not  be  roused  sufficiently  to  give  an  intelligible  answer  to  any 
question.  The  face  was  congested  and  bluish,  pupils  equal  and  somewhat  dilated, 
breathing  normal,  pulse  sixty,  regular,  fairly  full,  and  of  high  tension,  skin  warm 
and  moist.  On  a  table  by  the  bed  were  a  box  which  had  contained  cachets  of 
chloralose  (0*20  grammes  in  each),  but  was  now  empty,  and  a  bottle  of  syrup  of 
chloral,  from  which  about  3  vj .  were  missing.  I  concluded  that  she  was  suffering 
from  poisoning  by  chloralose  or  chloral  or  both. 

“  As  it  appeared  that  the  amount  taken  might  be  large,  I  proceeded  to  wash 
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out  the  stomach.  The  water  returned  almost  clear  and  without  smell.  I  gave 
an  enema  of  hot  coffee.  Soon  after  this  she  became  sufficiently  conscious  to 
tell  me  that  she  had  taken  only  three  cachets,  and  that  she  had  often  taken  two, 
and  on  more  than  one  occasion  three,  cachets  without  ill  effects. 

“  On  visiting  her  later  I  found  her  quite  wTell  except  for  a  slight  headache. 
She  told  me  that  she  had  taken  hypnotics  for  many  years.  Once  before  she  had 
suffered  from  a  very  large  dose  of  choral  ose,  but  quickly  recovered  after  an 
emetic.  On  the  present  occasion  she  had  taken  two  cachets  at  1  a.m.  and  a  third 
about  an  hour  later.  I  saw  her  at  4.30  a.m.  She  thought  she  slept  for  a  short 
time  after  taking  the  cachets,  then  felt  very  ill  in  an  indefinite  way,  tried  to  open 
the  door,  which  was  locked,  but  fell  down  and  was  found  there  in  an  uncon¬ 
scious  condition. 

“The  chloralose  which  she  was  in  the  habit  of  taking  was  made  by  Bain  & 
Fournier,  of  Paris,  but  she  had  recently  obtained  a  fre  h  supply  from  another 
firm,  and  two  of  the  cachets  taken  were  from  this  consignment.  The  contents 
of  one  of  them  weighed  between  grs.  iij.  and  grs.  iijss.,  that  is,  about  0-20  grammes. 

“  There  is  nothing  in  the  symptoms  to  call  for  remark.  They  were  suffi¬ 
ciently  grave  to  call  for  active  treatment.  The  quantity  taken — 0-60  grammes 
(grs.  x.) — is  the  full  dose  recommended,  but  she  had  previously  taken  as  much 
without  ill  effects.  The  untoward  symptoms  may  have  been  due  to  rapid 
absorption  from  the  empty  stomach  or  to  impurity  in  the  new  supply.” 

The  following  appears  in  the  Lancet,  2,  1900,  p.  1803,  reported  by 
Dr  Douty  : — 

“  I  was  called  at  about  twelve  midnight  to  a  young  woman  who  was  sup¬ 
posed  to  be  in  a  fit.  She  had  gone  to  bed  at  11  p.m.  She  had  been  in  the  habit 
of  indulging  in  chloral  and  also  in  cocaine  at  home,  but  she  had  taken  very  little 
while  at  Davos.  A  physician  in  London  had  given  her  cachets  of  chloralose, 
eight  grains  in  each,  to  take  for  sleeplessness.  She  took  one  for  the  first  time 
that  night.  I  found  her  in  great  distress,  unable  to  move  her  legs  or  her  arms, 
with  a  feeling  of  numbness  in  them,  the  numbness  being  more  marked  on  the 
right  side.  She  could  not  move.  Her  mind  was  clear,  but  her  speech  was  slow. 
Her  pulse  was  good.  She  recovered  in  five  or  six  hours.  A  week  afterwards  she 
took  another  cachet,  and  I  was  called  at  about  1  a.m.  by  her  friend,  who  slept 
in  her  room,  because  she  would  not  answer  when  spoken  to  and  again  was  thought 
to  be  in  a  fit.  She  was  in  a  cramped-up  posture  of  emprosthotonos,  her  thighs 
were  tightly  flexed  on  her  abdomen,  and  her  chin  was  forced  down  on  her  chest. 
Respiration  was  almost  inappreciable  and  very  slow,  and  she  was  cyanosed.  Her 
pulse  was  eighty  and  fairly  good.  Her  extremities  were  not  cold.  She  was  quite 
unconscious,  and  I  could  not  rouse  her.  I  had  difficulty  in  overcoming  the  con¬ 
traction  of  her  limbs  and  neck,  but  having  done  so,  I  performed  artificial  respira¬ 
tion  for  half  an  hour,  whilst  others  applied  very  hot  water  to  her  chest  and  head, 
and  as  soon  as  she  could  swallow  wTe  forced  down  some  brandy,  and  her  breath¬ 
ing  improved,  but  was  very  slow. v  In  an  hour  it  was  possible  to  get  a  grunt  in 
reply  to  questions.  She  remained  in  that  state  for  six  hours,  and  was  torpid  all 
the  next  day,  then  seemed  quite  herself  again.  The  small  extent  to  which  the 
heart  seemed  affected  on  each  occasion  quite  bore  out  Professor  Bradbury’s 
observations  in  his  experiments.” 
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Poisoning  by  Sulphonal,  Dimethyl-methane-diethyl-sulphone. 

/ch3.  .so2.o2h6\ 

\CH3^^S02 . 02H5| 

Source  and  Method  of  Occurrence. — It  is  produced  by  the  oxidation 
of  a  mixture  of  ethyl  mercaptan  and  acetone  (“  Extra  Pharm.,” 
1904).  It  is  now  official,  and  its  dose  is  given  as  ten  to  thirty  grains. 
It  is  supposed  to  be  a  very  safe  hypnotic,  but  accidents  have  occurred 
from  its  administration,  and  the  habit  of  taking  it  may  easily  be 
acquired.  No  case  of  its  homicidal  use  is  yet  recorded,  nor  does  it 
seem  a  likely  poison  for  a  murderer  or  ill-disposed  person.  It  is  in 
the  Schedule  of  Poisons,  Part  II.,  as  follows  : — 

Sulphonal  and  its  homologues,  whether  described  as  trional,  tetronal  or  by 
any  other  trade  name,  mark,  or  designation  (added  March,  1913). 

Toxicity  and  Fatal  Dose. — In  the  Lancet,  1,  1904,  p.  219,  a  case  of 
recovery  after  365  grains  is  reported,  so  that  its  toxicity  is  decidedly 
slight.  The  editor  met  with  a  case  in  1904  in  which  about  eighty 
grains  decidedly  hastened  death,  though  it  is  doubtful  if  it  actually 
caused  it.  Dr.  Maidlow  reported  to  the  editor  a  case  in  which  “  a 
dipsomaniac,  with  a  mixed  motive  of  suicide  and  a  desire  to  sleep  after 
an  outbreak,  twice  took  125  grains  in  ten  minutes,  the  only  result 
being  slight  stupor  and  weakness  of  the  legs.” 

1,  1895,  p.  698,  recovery  after  between  five  and  six 
grammes  ;  Lancet,  1,  1909,  p.  811,  death  from  twenty  grains. 

Duration. — Sulphonal  is  apparently  very  slow  in  action  in  many 
cases,  some  hours  elapsing  between  the  taking  of  the  dose  and  the 
onset  of  sleep.  Recovery  is  also  a  matter  of  hours. 

Symptoms. — Sulphonal  would  seem  to  have  an  especial  tendency 
to  upset  the  renal  function.  It  may  apparently  produce  ischuria, 
oliguria,  albuminuria,  and  hsematoporphyrinuria  ( B.M.J. ,  Epit.,  1, 
1893,  p.  23  ;  also  Lancet,  1,  1904,  p.  564),  but  when  it  has  given 
rise  to  more  serious  symptoms  they  have  commonly  been  of  a  cardio- 
depressant  or  nervous  ataxic  type,  of  which  the  following,  reported 
by  Dr.  Tresilian,  of  Enfield  {Med.  Times,  3,  1900,  p.  73),  is  a  good 
example  : — - 

Mrs.  X.,  aged  twenty-eight,  a  hysterical  patient,  consulted  him  for  insomnia. 
Twenty  grains  of  sulphonal  were  ordered  to  be  taken  at  night  in  hot  spirit  and 
water.  This  dose  secured  a  good  night’s  rest,  but  she  was  still  irritable  and 
excitable  on  the  following  day,  and  the  next  night  could  not^sleep,  so  repeated 
the  sulphonal,  but  only  in  a  dose  of  fifteen  grains.  She  again  slept  well,  but  the 
next  morning  was  ataxic,  and  reeled  about,  and  had  headache  and  tinnitus 
aurium.  At  2  p.m.  she  suddenly  said  she  felt  she  was  dying,  and  became 
cyanosed.  Dr.  Tresilian  saw  her  at  2.30  p.m.  She  was  then  livid  generally,  the 
face  most  so.  She  could  not  speak.  She  had  fainted  and  vomited  two  or  three 
times.  There  was  no  dyspnoea ;  the  respirations  were  extremely  slow  and 
shallow,  the  thoracic  walls  scarcely  moving  in  respiration.  Now  and  then  she 
gave  a  slight  sigh.  The  heart’s  action  was  feeble,  and  occasionally  intermittent. 
The  pupils  were  dilated  and  acted  very  feebly  to  light.  Complaint  was  made  of 
bad  headache  and  noises  in  the  head.  Stimulants  were  administered,  and  hot- 
water  bottles  packed  round  the  patient.  Two  injections  of  strychnine  one- 
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twenty-third  and  one-thirtieth  of  a  grain  were  given  within  a  few  hours  of  each 
other,  also  mixture  of  ether,  ammonia,  and  strophanthus.  By  the  end  of  the 
day  the  patient  was  little,  if  any,  better.  There  was  retention  of  urine,  which 

was  relieved  by  the  catheter  ;  the  water  was  dark- coloured.  The  heaviness  and 
drowsiness  continued. 

The  same  treatment  was  continued,  and  the  next  day  she  was  better— onlV 
vomited  once  and  only  slight  diarrhoea.  The  cyanosis  was  lessening  ;  plantar 
reflex  was  found  deficient ;  knee  jerk  normal ;  headache  bad,  but  the  noise  in 
the  ear  better.  Gradual  improvement  took  place,  and  in  a  few  days  she  was 
well  again.  J 

In  sulphonal  habit  disturbances  of  the  digestive  and  nervous  system 

In  the  B.M.  J .,  Epit.,  1894,  the  following  paragraph  occurs,  showing, 
or  rather  tending  to  show — for  the  evidence  seems  to  the  editor  by  no 
means  conclusive— that  sulphonal  may  fatally  affect  the  kidneys 

^tem  (Deut.  Med •  Woch.,  March  8th,  1894)  discusses  the  renal  lesions  in 
tms  condition.  An  insane  woman,  aged  seventy,  received  one  gramme  of  sul¬ 
phonal  every  evening,  the  dose  having  to  be  doubled  in  a  month’s  time.  This 
was  continued  for  more  than  three  months,  with  frequent  intermissions,  amount¬ 
ing  often  to  eight  days.  When  the  total  amount  taken  was  some  151  grammes 
the  urine  showed  a  dark  colour  due  to  hsematoporphyrin.  The  drug  was  omitted 
at  once.  Fatal  coma,  however,  supervened  in  a  week’s  time.  The  kidneys 
were  of  a  pale  red  colour,  with  smooth  surface,  and  contained  deposits  of  lime 
salts.  These  changes  were  such  as  might  be  attributed  to  advanced  age,  but 
the  microscope  displayed  a  very  extensive  necrosis  of  epithelium,  and  also 
minute  haemorrhages.  These  minute  changes  represented  a  toxic  nephritis,  and 
were  unquestionably  due  to  the  sulphonal.  There  was  a  large  gall  stone  in 
the  gall  bladder,  and  small  friable  concretions  in  the  scarred  cystic  duct.  Very 
slight  jaundice  was  present  during  life.  The  poisoning  occurred  here,  as  in  other 
published  cases,  in  a  woman,  and  after  the  prolonged  use  of  the  drug.  The 
obstinate  constipation,  the  age  of  J  the  patient,  and  the  changes  found  in  the 
myocardium,  no  doubt  accelerated  ^t he  result.  During  the  use  of  sulphonal  the 
urine  should  be  carefully  examined  for  albumen  or  formed  elements,  as  when 
once  hsematoporphyrinuria  appears  the  prognosis  is  unfavourable.  In  the 
presence  of  renal  disease  the  prolonged  use  of  sulphonal  should  be  had  recourse 
to  with  great  caution.” 

The  following  fatal  ending  to  the  sulphonal  habit  is  from  the 
Lancet,  2,  1900,  p.  269  : — 

Dr.  A.  E.  Taylor  and  Dr.  J.  Sailer  have  published  an  interesting 
case  in  the  volume  of  ‘  Contributions  from  the  William  Pepper  Labora¬ 
tory  of  Clinical  Medicine,  University  of  Pennsylvania,’  just  issued, 
illustrating  a  somewhat  rare  condition  resulting  from  the  habit  of 
taking  sulphonal. 

The  case  was  that  of  a  woman,  aged  fifty- two  years,  unmarried,  and  present¬ 
ly  symptoms  of  hysteria.  On  inquiry  it  was  discovered  that  she  had  been  in 
the  habit  of  taking  sulphonal  for  some  time,  the  dose  being  fifteen  grains  per 
diem.  She  was  informed  of  the  evil  results  likely  to  follow  the  continued  use 
ol  the  drug,  and  she  discontinued  its  use  for  some  weeks.  After  this  she  resumed 
taking  the  drug  and  began  speedily  to  exhibit  all  the  symptoms  of  sulphonal 
poisoning  viz.,  mental  confusion,  marked  insomnia,  difficulty  of  speech,  and 
a  peculiar  sighing  dyspnoea.  The  urine  was  tinged  a  deep  pink  colour  (hsema- 
dporphyrinuria),  and  a  stiffness  and  paralysis  of  both  legs  soon  developed. 

1  he  control  of  the  sphincters  was  lost.  Cutaneous  sensibility  was  not  affected 
e  paralysis  spread  rapidly  upwards,  and  death  resulted  from  cardiac  failure. 
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Spectroscopic  examination  of  both  urine  and  blood  disclosed  the  presence  of 
hsemotoporphyrin.  At  the  necropsy  the  following  conditions  were  revealed  : 
Fatty  degeneration  was  present  in  the  heart,  liver,  and  kidneys.  The  spleen 
was  filled  with  a  greenish  pigment,  both  free  and  within  the  lymphoid  corpuscles, 
the  fibrous  trabeculae  were  greatly  increased  in  size,  and  the  lymphoid  follicles 
were  extremely  well  developed.  Excessive  pigmentation  was  found  also  in  the 
lymphatic  glands  of  the  body  and  in  the  lungs.  No  notable  morbid  changes 
could  be  found  in  the  spinal  cord  or  brain. 

“  Cases  of  sulphonal  poisoning  are  rare,  and  a  case  like  the  above 
in  which  the  necropsy  disclosed  lesions  of  a  characteristic  nature  in 
the  various  viscera  of  the  body  is  rarer  still,  and  possesses  much 
importance  both  from  a  diagnostic  and  pathological  standpoint.  It 
is  interesting  to  note,  however,  that  haematoporphyrinuria— an  indi¬ 
cation  of  serious  alterations  taking  place  in  the  blood — from  the  use 
of  sulphonal  is  nowadays  less  frequent  than  in  the  earlier  days  of  the 
use  of  sulphonal,  when  the  drug  was  not  always  obtained  in  a  state 
of  purity.” 

Treatment. — The  stomach  should  be  washed  out  on  the  chance  of 
removing  some  of  the  material  not  yet  absorbed,  after  which  treat¬ 
ment  must  be  on  general  stimulant  lines,  strychnine,  hot  coffee,  etc. 
(vide  p.  344  et  seq.). 

Post-mortem  Appearances. — All  that  is  known  is  recorded  above. 
Vide  also  Dr.  Gulland’s  case  below.  The  editor  would  add  that  in 
1909  he  had  a  case  of  hsematoporphyrinuria  under  his  care  in  the 
London  Hospital,  in  which  there  was  no  evidence  of  the  taking  of 
any  drug  to  cause  it. 

Analysis. — If  a  little  dry  sulphonal  is  heated  in  a  test-tube  with 
charcoal  or  iron  in  powder,  the  odour  of  mercaptan  is  given  off  ;  if 
iron  is  used,  the  subsequent  addition  of  hydrochloric  acid  to  the 
residue  liberates  sulphuretted  hydrogen.  If  a  little  dry  sulphonal 
is  melted,  and  the  heat  is  continued  until  the  clear  liquid  boils,  the 
addition  of  pyrogallol  produces  a  brown  colour  with  evolution  of 
mercaptan  (Mann).  Vide  also  B.  P.  (1898)  tests  for  the  purity  of  the 
drug. 

Cases.— -In  1889,  Sir  Thos.  Stevenson  was  consulted  in  a  case  of  sulphonal 
poisoning,  which  occurred  in  the  practice  of  Blatherwick.  A  lady,  set.  40,  a  dispo- 
maniac,  took  a  dose  of  sulphonal,  estimated  at  forty  or  fifty  grains.  She  was 
seen  twelve  hours  later,  when  her  condition  was  as  follows  :  extreme  drowsiness, 
awakened  with  difficulty,  and  soon  relapsing  into  somnolence  ;  surface  pale  and 
ashen  in  hue  ;  limbs  flaccid,  with  great  loss  of  muscular  power  ;  eyelids  closed  ; 
pupils  moderate  in  size  and  acting  slowly  to  fight  ;  pulse  120,  small ;  respiration 
quick,  shallow,  and  at  times  almost  imperceptible  ;  tongue  coated,  no  vomiting  ; 
very  offensive  odour  of  body  and  breath.  No  urine  was  passed  for  twenty- 
four  hours,  when  it  was  drawn  off,  but  no  sulphonal  could  be  detected  in  it. 
The  patient  was  with  difficulty  made  to  swallow,  and  retained  fluids  in  the 
mouth.  She  could  be  made  to  speak  slowly,  and  with  slurring  of  the  words. 
She  recovered  in  forty-eight  hours. 

Dillingham  has  also  recorded  a  case  of  poisoning  by  sulphonal.  An  elderly 
woman  took  ninety  grains  by  mistake  one  evening.  At  3  a.m.  she  was  found  in 
a  semi- comatose  state,  which  quickly  passed  into  stupor  with  stertorous  breath¬ 
ing.  The  pulse  was  almost  imperceptible,  and  the  extremities  cold.  There  was 
well-marked  want  of  control  over  the  muscles,  the  face  was  drawn  to  the  right 
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side,  and  the  right  eyelid  dropped.  Pupils  normal.  She  would  doze  for  a  few 
minutes  and  then  open  her  eyes,  but  recognise  no  one.  Urine  normal  She 
recovered  under  treatment,  but  the  partial  paralysis  of  the  face  and  want  of 

1890)?1  °Ver  ^  mUSCleS  contuiued  for  ten  days  (Med.  Record ,  December  13th, 

Sixty  grains  produced  very  serious  symptoms  (B.M.J.,  2,  1898,  p  808) 

and  120  grains  caused  a  patient  to  become  very  cold  and  livid,  and  the  pupils 
to  become  fixed  and  dilated  (Ibid.,  p.  1337).  pupils 

t  Au  the  LiverP°o1. Medical  Association,  December,  1898  Dr.  G. 

Lovell  Gulland  read  a  paper  in  which  he  narrated  a  fatal  case  where  the' patient 
had,  without  the  knowledge  of  his  medical  adviser,  taken  thirty  grainT  sul¬ 
phonal  every  mght  for  about  six  weeks.  About  a  week  before ghis  death  he 
deve  oped  ataxia  of  the  extremities,  lassitude  and  drowsiness,  and  then  h  Jnato- 
porphyrinuria,  and  died  somewhat  suddenly.  The  post-mortem  examhStion 
showed  no  very  marked  gross  lesions  beyond  fatty  degeneration  of  the  heart 
and  stasis  in  all  the  organs,  but  when  these  were  examined  microscopically  the 
principal  change  was  found  to  be  necrosis  of  the  secreting  epithelium  of  the 
“S,  and  c"rtai“  ^generations  in  the  liver  and  suprafenS  capsuTes  Dr 
i  .  d  Preceeded  to  discuss  the  climcal  history  of  chronic  sulphonal  poisoning 

rS  l01lt  the  dfGTGnGes  between  this  and,  on  the  one  hand,  the  temporary 
by-effects  after  a  single  medicinal  dose  of  the  drug,  and  on  the  other  the  symi> 
toms  of  acute  poisoning  from  a  large  single  dose.  The  pathology  of  both  2e 
and  chrome  poisoning  was  described,  and  special  stress  was  laid  on  the  kidney 
changes  winch  were  common  to  both  chronic  and  acute  forms,  and  which  the 

oflthpri)elieVed  •t°1ha^e  at  least  as  much  to  do  with  the  fatal  issue  as  the  action 
h  d  giarSi  a  b+l0+°d  on*  In  regard  to  the  treatment  of  acute  poisoning 

Lnl  JT  df°  ^  r  Was  essential  to  rem°ve  as  much  as  possible  of  the 
+i!  b!6  drug/rom  the  alimentary  tract,  and  also  to  keep  up  free  diuresis  whilst 
m  the  chrome  form  the  free  use  of  alkalies  was  insisted  on.  The  paper  terminated 
wiha  discussion  of  the  cases  in  which  sulphonal  should  not  be  given,  these  being 
especially  cases  where  there  was  constipation,  great  prostrftlon  or  lidnev 

;Pl68a2f).r  the  m°re  °areful  and  ^“‘“8  of  ^  drug 

be  CaS6'  eerU*^  Su^este  that  phonal  cannot 

to  het  =eofl°rn’  ag6d  tl!irt;y;S6Ven’  seParatod  from  her  husband  owing 
to  hei  habits  of  intemperance,  had  been  abstemious  under  restraint  for  about 

a«!ctmnf  ,  VWr en  0n^ay  24th’  1895>  she  showed  signs  of  an  approaching 
attack  of  alcoholism.  She  was  watched  carefully  for  a  time,  but,  owing  to  ilf 

ness  and  removal  of  her  attendant,  she  was  left  in  charge  of  a  maid  Her  first 

nrop  °11ri JfUie  1St  iWaS  ab°Ut  °ne  pmt  and  a  half  of  methylated  spirit,  partly 
procured  from  a  lamp . m  the  house;  then  twopennyworth  of  the  same  was 

obtained  from  a  lamp  shop  (about  six  ounces),  the  druggists  in  the  district  haviniz 

SVshenr°e ^iTtoT™  ‘“U  ^  her  ‘hirff^med  tote  so  erfmmf 
driuVh ^  a-  painters,  from  whose  can  of  turpentine  she  took  a 

drink.  She  next  discovered  a  bottle  containing  100  tabloids  of  sulphonal 
containing  five  grains  m  each,  which  had  previously  been  taken  from  her  and 
which  she  had  received  by  post  ;  these  she  chewed  up  in  her  mouth  one  after 
t^tbCT  tdl  she  had  swallowed  fifty-three  (equal  to  265  grains).  About  5pm 
he  same  day  she  was  found  by  the  maid  (who  had  unfortunately  been  obliged 
fl°  domes$lc  duties,  to  leave  her  a  great  deal  to  herself)  in  a^state  of  stupor 

Widehp°r°ri  WaS  carried  to  bed-  At  1 1.15  p.rn.  I  was  summoned  to  her  and 
found  her  sleeping  on  her  side  with  her  knees  drawn  up,  and  the  pupils  slightlv 

CSCoff  fani  mSenSible  t0,  bght-,  When  roused  she  a-iled  graciously  and 
lapsed  off  to  sleep  again  ;  she  tried  once  to  raise  herself  in  bed  when  she  fell 

baak  again-  f  euXt  day  the  legS  Were  fou“d  to  ba  extnde “  and  the 

conto/d  lenff6  ai‘0l'  m  a  Srtate  °f  eXtreme  flexion-  The  b°wels  were 

anH  uvi  5  16  s  ?pt  bom  u  p.m.  on  June  1st  till  5  a.m.  on  the  4*«h- — sixty  hours _ 

This  cascIOt  r®8ain  si:,eech  tdl  tho  7th  and  the  power  of  locomotion  till  the  9th. 
ihiscase  is  interesting  as  showing  the  irritation  produced  in  the  plantar  branches 
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of  the  post-tibial  nerve,  presumably  by  the  sulphonal,  and  the  long  period  that 
elapsed  before  the  toxic  flexion  of  the  soles  made  itself  manifest,  thus  showing 
the  slowness  of  the  action  of  the  drug.” 

The  following  is  from  the  Epit.,  2,  1898,  p.  332  : — 

“Wien  ( Berl .  Klin.  Woch.,  September  26th,  1898)  relates  a  fatal  case  of 
subacute  poisoning  in  a  woman,  imaged  thirty- two  suffering  from  paranoia. 
The  patient  received  three  doses,  each  of  0-5  gram,  at  intervals  of  an  hour  and  a 
half,  on  each  of  thiry-one  days,  with  occasional  intermissions.  The  urine  was 
examined  daily,  and  the  patient  had  been  treated  previously  with  about  the 
same  doses  with  no  ill  effect.  When  the  sulphonal  was  discontinued  the  patient 
had  become  quiet,  but  this  was  not  the  result  of  any  sulphonal  narcosis.  Her 
general  condition  was  good.  Thirty-six  hours  later  the  symptoms  of  sulphonal 
poisoning  appeared.  They  consisted  at  first  of  gastric  symptoms,  with  pain 
and  vomiting,  and  later  paralysis  and  haematoporphyrinuria  were  noted.  It 
appears  to  the  author  probable  that  the  poisoning  was  due  to  a  cumulative 
action.  Besides  the  ataxia  there  was  paralysis  In  the  arms  and  legs,  probably 
due  to  a  peripheral  lesion.  A  notable  fact  in  this  case  was  the  late  appearance 
of  the  haematoporphyrinuria,  which  orcurred^eight  days  after  the  onset  of  the 
intoxication  symptoms.  Albuminuria  and  other  evidence  of  a  toxic  nephritis 
appeared  later.  The  pulse-rate  fell  towards  the  end  to  sixty-eight  as  a  result  of 
changes  in  the  myocardium.  At  the  necropsy  a  toxic  nephritis  and  cystitis  were 
found.  The  heart  muscle  showed  degenerative  changes,  and  the  pericardial  sac 
contained  an  excess  of  fluid.  The  author  maintains  that  the  great  danger  in 
sulphonal  poisoning  lies  in  the  irreparable  changes  found  in  the  heart.  In  the 
stomach  there  were  small  haemorrhagic  erosions,  and  the  organ  presented  an 
hour-glass  contraction  due  to  old  ulceration.  Nine-tenths  of  the  cases  of  fatal 
sulphonal  poisoning  have  occurred  in  women.  Although  the  number  of  cases 
of  poisoning  by  sulphonal  is  small  considering  the  frequency  with  which  it 
is  used,  yet  precautions  must  be  taken.  The  use  of  this  agent  must  be  as 
limited  as  possible,  and  intermissions  of  even  four  or  five  days  are  too  short. 
The  author  thinks  that  when  symptoms  of  poisoning  have  already  appeared, 
transfusion,  or,  failing  that,  infusion,  of  saline  solution  should  be  tried.  Cam¬ 
phor  should  be  used  in  case  of  the  least  threatening  of  cardiac  failure.  Efforts 
should  be  made  to  promote  the  excretion  of  the  sulphonal  by  diuresis,  etc.” 
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Poisoning  by  Trional,  Diethyl- sulphone-methylethyl-methane. 
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The  editor  finds  a  few  fatal  cases  of  trional  poisoning  ( vide  below). 
The  following  shows  its  danger  : — 

“  Dr.  Warren  Coleman,  of  New  York,  records  in  the  Medical  News  of  July 
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28th,  1900,  a  rare  and  interesting  case  of  acute  poisoning  by  trional.  The  symp¬ 
toms  of  poisoning  by  this  drug  have  been  said  to  consist  of  vertigo,  loss  of  equili¬ 
bration,  ataxia,  nausea  and  vomiting,  diarrhoea,  stertorous  breathing  and  cya¬ 
nosis,  tinnitus  aurium,  hallucinations,  and  hsematoporphyrinuria.  The  case 
recorded  by  Dr.  Coleman  is  that  of  a  woman,  aged  thirty-five  years,  who  was 
suffering  from  a  mild  delirium  brought  on  by  an  excessive  indulgence  in  cham¬ 
pagne  and  alcoholic  drinks  for  several  days.  Six  trional  powders  (of  fifteen 
grains  each)  were  ordered  to  be  taken,  one  every  half-hour  for  two  hours.  The 
patient  became  drowsy  and  sleepy  and  on  the  third  day  it  was  found  difficult 
to  rouse  her.  There  were  no  disturbances  of  respiration  or  circulation  to  be 
detected  by  ordinary  clinical  examination.  In  answer  to  questions  she  replied 
that  she  was  ‘  dizzy  and  sleepy.’  Her  speech  was  thick,  and  she  walked  with 
difficulty,  the  gait  being  ataxic.  She  showed  no  sensory  disturbances,  and  the 
urine  was  free  from  hsematoporphyrin.  Upon  inquiry  it  appeared  that  she  had 
taken  trional  far  in  excess  of  the  prescription  and  to  the  extent  of  nine  drachms 
(540  grains)  in  seventy-two  hours,  the  original  prescription  having  been  repeatedly 
made  up  at  the  stores.  The  patient  was  ordered  a  saline  purge,  and  she  gradually 
recovered  from  her  state  of  trional  intoxication.  The  above  case  shows  that 
trional  is  free  from  excessive  depressing  effects  even  when  taken  in  maximal 
medicinal  doses,  and  that  even  when  by  accident  enormous  doses  are  taken  the 
result  need  not  be  necessarily  fatal.  The  development  of  hsematoporphyrinuria 
should  always  be  looked  upon  as  a  danger  signal  in  cases  of  administration  of 
trional  or  sulphonal,  and  the  use  of  the  drug  should  be  discontinued  until  this 
symptom  has  passed  away.  Attention  may  be  here  recalled  to  a  case  of  the 
sulphonal  habit  ending  fatally  which  was  recently  recorded  in  these  columns  ” 

( Lancet ,  2,  1900,  p.  751). 

And  in  the  Lancet ,  1,  1903,  p.  1096,  is  recorded  recovery  from  125  grains. 
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Poisoning  by  Bromoform  (CHBr3). 

Source  and  Method  of  Occurrence.— Bromoform  ‘  is  the  bromine 
analogue  of  chloroform  ;  it  is  a  colourless,  sweet  liquid,  gaining  a  great 
reputation  as  a  sedative  in  whooping  cough,  but  has  all  the  same  to 
be  given  with  care.  It  is  only  slightly  soluble  in  water,  and  hence 
not  infrequently  the  last  dose  in  a  bottle  contains  a  poisonous  dose. 

Cases.— An  inquest  was  held  at  Lancaster  concerning  the  death  of  a  little 
girl  five  years  old,  the  daughter  of  the  infirmary  porter.  It  seems  that  thirty- 
six  minims  of  bromoform  were  put  in  a  mixture  made  up  with  mucilage  and 
water,  and  the  child  died  after  the  last  dose  had  been  taken.  The  theory  was 
that  the  whole  of  the  bromoform  had  been  left  at  the  bottom  of  the  bottle  and 
taken  in  the  last  dose  from  its  not  having  been  shaken,  as  directed.  The  report 
is  rather  meagre,  and,  as  this  is  said  to  be  the  first  recorded  case  of  bromoform 
poisoning,  it  would  be  well  if  a  fuller  account  were  given  ( Lancet ,  2,  1898,  p.  1816). 

The  following  is  reported  in  the  Lancet,  1,  1899,  p.  119,  bv  Dr. 
Evans : — 

In  the  early  part  of  last  year  my  partner’s  five  children  were  suffering  from 
pertussis,  and,  other  remedies  failing,  he  decided  to  try  bromoform,  one  and  a 
half  drachms  of  which  were  put  in  a  mixture  made  up  to  eight  ounces  with  muci¬ 
lage  and  water.  The  eldest  girl,  aged  eight  years,  took  one  tablespoonful,  and 
the  others  smaller  doses  according  to  their  ages.  For  four  or  five  days  they  took 
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the  medicine,  and  were  so  benefited  by  it  that  it  was  discontinued.  On  the 
sixth  day,  about  4.30  p.m.,  I  was  sent  for,  as  my  partner  was  out,  and  on  arriving 
I  found  the  eldest  girl  in  the  following  critical  condition.  She  was  lying  in  a 
wholly  unconscious  state,  snoring  deeply.  Both  pupils  were  strongly  contracted, 
and  hardly  reacted  to  light.  The  conjunctival  reflexes  were  almost  lost,  the 
pulse  at  the  wrist  was  scarcely  perceptible,  and  the  heart-sounds  were  very  weak. 
The  face  was  pinched,  and  the  lips  were  blue.  I  gave  two  drachms  of  ipecacu¬ 
anha  wine,  which  produced  fairly  free  vomiting,  and  followed  this  up  by  a  hypo¬ 
dermic  injection  of  Tioth  of  a  grain  of  strychnine,  and  applied  hot  flannels  over 
the  heart.  As  the  improvement  in  the  child’s  condition  was  very  slight,  I  gave 
an  injection  of  two  drachms  of  whisky  under  the  skin  of  the  chest  and  an  enema 
of  strong  coffee.  The  pupils  were  now  more  dilated,  and  the  pulse  was  better  in 
strength  and  quality  ;  and  though  still  unconscious,  the  patient’s  general  con¬ 
dition  had  improved.  Her  father  then  returned  and  drew  my  attention  to  a 
peculiar  sweetish  smell  which  was  evolved  from  the  vomit  and  breath,  and  on 
inquiry  we  received  the  following  particulars  of  the  onset  from  the  mother. 
The  girl  had  a  violent  fit  of  coughing  at  3  p.m.,  and  was  given  a  dose  of  the  bromo- 
form  mixture,  the  last  in  the  bottle.  She  then  lay  down.  From  half  to  three- 
quarters  of  an  hour  later  her  mother  heard  loud  snoring  issuing  from  the  room, 
and,  being  unable  to  rouse  the  child,  sent  for  me.  About  8  p.m.  the  patient 
recognised  her  father  and  seemed  to  be  improving.  At  10  p.m.  there  was  a 
change  for  the  worse  ;  the  character  of  the  respiration,  however,  changed  from 
the  loud  snoring  to  a  soft  sighing,  becoming  so  feeble  that  we  resorted  to  artificial 
respiration.  Owing  to  the  recurrence  of  the  symptoms,  we  suspected  that  some 
of  the  drug  must  be  left  in  the  stomach,  which  we  accordingly  washed  out  with 
an  ordinary  syphon  pump,  and  noticed  that  the  water  which  returned  had  the 
same  sweetish  smell,  which  smell  the  child’s  breath  retained  for  several  days. 
The  remaining  treatment  through  the  night  consisted  in  putting  the  patient  near 
an  open  window,  where  she  gradually  recovered,  and,  with  the  exception  of  a 
very  bad  headache  the  next  day,  she  did  not  seem  much  the  worse  for  her  mis¬ 
adventure. 

The  next  two  from  the  1,  1900,  p.  1283  : — 

“  A  number  of  children  in  the  same  house,  and  of  nearly  the  same  age,  were 
being  treated  by  me  for  whooping  cough  with  half -minim  doses  of  bromoform 
three  times  a  day,  suspended  in  a  mucilage  of  tragacanth.  When  called  to  two  of 
the  children  about  12.30  p.m.  I  found  them  unconscious,  lying  side  by  side,  with 
breath  smelling  strongly  of  bromoform,  with  faces  pale,  eyes  closed,  pupils  con¬ 
tracted,  and  limbs  flaccid.  The  respiration  was  feeble  in  the  elder  child  (aged  four) 
and  stertorous  in  the  younger  (aged  two).  About  12.40  p.m.  respiration  ceased 
in  the  younger  child,  and  artificial  respiration  was  resorted  to,  and  a  few  minutes 
later  artificial  respiration  had  to  be  resorted  to  for  the  elder.  I  gave  each  of  the 
children  about  half  a  teaspoonful  of  brandy  hypodermically,  and  then  three 
injections  of  strychnine  each  at  intervals  of  fifteen  minutes,  to  the  elder  a  two- 
hundredth  of  a  grain  and  to  the  younger  a  four- hundredth  of  a  grain  each  time. 
I  thoroughly  washed  out  their  stomachs  two  or  three  times  with  hot  water, 
followed  by  strong  coffee,  some  of  the  latter  being  allowed  to  remain  in  the 
stomach.  The  younger  child  rallied  first,  and  began  to  breathe  spontaneously 
after  an  hour  and  a  half’s  artificial  respiration.  The  interval  was  about  the  same 
in  the  case  of  the  older  child,  but  he  remained  drowsy  and  stupid  for  some  hours. 
According  to  the  nurse’s  account,  the  children  had  their  doses  about  8  a.m.,  but 
these  were  the  last  in  the  bottle.  Shortly  after  this  they  were  put  to  bed,  and 
on  being  awakened  at  11  a.m.  they  were  giddy  and  confused,  and  staggered  in 
their  gait.  From  this  time  onwards  the  symptoms  gradually  developed  until 
12.30  p.m.,  when  I  arrived. 

“  The  bromoform  must  have  accumulated  at  the  bottom  of  the  bottle  through 
its  not  having  been  properly  shaken  up  each  time  ;  but  even  on  this  hypothesis 
it  is  hard  to  see  how  the  children  could  have  had  more  than  three  or  four  minims 
each  of  pure  bromoform  in  a  dose  of  a  teaspoonful,” 
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A  further  non-fatal  case  is  to  be  found  in  the  1,  1901,  p.  1202.  In 

this  case  one  drachm  of  bromoform  was  put  in  a  four-ounce  mixture,  and  it  was 
again  the  last  two-drachm  dose  that  proved  mischievous. 

The  editor  feels  that  the  substance  cannot  be  looked  upon  as  very 
poisonous,  though  the  doses  recorded  are,  in  a  sense,  all  very  small. 

Analysis. — If  necessary,  bromoform  can  be  tested  by  similar 
methods  to  those  used  for  chloroform  ( q.v .  p.  607). 

Poisoning  by  Veronal. 

Source  and  Method  of  Occurrence. — This  drug  is  a  urea  derivative 
diethyl-malonyl-urea,  a  white  crystalline  powder  (extra  Pharm.). 
It  is  a  typical  synthetic  compound  introduced  as  a  soporific,  said  to  be 
four  times  as  powerful  as  sulplional. 

The  following  is  the  only  recorded  case  of  poisoning  by  it  up  to 
1903,  but  doubtless  others  will  occur  in  future. 

[A  prophecy  which  may  well  stand  in  evidence.  It  has  been  amply  fulfilled. 
It  might  even  be  said  that  veronal  is  now  the  first  choice  of  would-be  suicides. 
In  March,  1913,  the  following  paragraph  was  added  to  the  Official  Poison 
Schedule,  Part  II.  : — 

Diethyl-barbituric  acid  (veronal)  and  other  alkyl,  aryl  or  metallic  derivatives 
of  barbituric  acid,  whether  described  as  veronal,  proponal,  medinal,  or  by 
any  other  trade  name,  mark  or  designation  ;  and  all  poisonous  urethanes  and 
ureides.] 

v 

The  patient  was  a  woman,  set.  19,  and  Dr.  Fernandez  thus  describes 
her  symptoms  : — 

On  December  13th,  1903, 1  found  her  in  what  appeared  to  be  a  sound  sleep. 
With  some  difficulty  she  could  be  roused,  but  relapsed  immediately.  The  pupils 
reacted  to  light.  As  time  went  on  the  symptoms  gradually  subsided  and  by 
midnight  I  was  able  to  learn  from  her  that  she  had  taken  something  to  make  her 
sleep,  but  of  what  character  that  something  was  she  absolutely  refused  to  tell 
me.  It  was  not  until  the  next  morning  that  I  became  acquainted  with  the  drug 
in  question  when  I  received  from  her  husband  a  box  of  veronal  cachets,  each 
containing  eight  grains,  which  had  been  found  in  her  room.  I  saw  her  again  the 
same  day,  when  she  had  apparently  quite  recovered,  having  slept  soundly 
throughout  the  previous  night.  An  erythematous  rash  appeared  all  over  the 
body.  There  was  a  great  amount  of  irritation  of  the  skin,  especially  of  the  face, 
which  presented  a  very  swollen  appearance.  There  was  little  or  no  elevation 
of  temperature  and  the  symptoms  passed  off  in  the  course  of  three  days  with  the 
aid  of  sedative  lotions.  On  the  21st  I  was  again  called  to  see  the  patient,  whom 
I  found  suffering  from  the  following  symptoms  :  tenderness  in  the  right  mastoid 
region  with  enlargement  of  the  glands  around  ;  a  thick  ceruminous  discharge 
from  the  right  ear  ;  a  temperature  of  100°  F.  ;  the  tongue  strawberry  coloured 
and  pointed  ;  and  a  pulse  of  125.  She  appeared  to  be  in  a  very  drowsy  condi¬ 
tion  but  assured  me  that  she  had  not  taken  any  more  veronal.  Refusing  abso¬ 
lutely  to  take  any  form  of  liquid  medicine  I  ordered  her  sulphate  of  quinine  tab¬ 
loids,  each  containing  two  grains,  to  be  taken  every  three  hours.  This  I  did 
more  as  a  ‘  placebo  5  than  anything  else.  The  next  day,  the  22nd,  the  patient 
had  periodical  attacks  of  delirium  alternating  with  periods  of  semi-coma  in 
which  she  lay  on  her  back  with  her  eyes  half  open.  There  was  also  a  peculiar 
scarlatiniform  rash  over  the  face  and  arms  ;  the  bowels  were  obstinately  con¬ 
fined.  On  the  23rd  the  patient  was  about  the  same.  Fearing  the  symptoms 
might  be  due  to  some  obscure  brain  lesion  (due  to  a  sun  attack  in  Jersey)  I 
called  in  further  advice,  but  could  not  obtain  any  decided  opinion.  On  the  24th 
the  patient  was  still  about  the  same,  the  temperature  ranging  from  normal  to 
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101°.  Constipation  was  obstinate  even  after  two  enemata  and  half  an  ounce  of 
castor  oil  in  capsule  had  been  given.  Having  great  suspicion  that  the  patient 
was  still  taking  veronal  by  means  of  trickery,  I  again  impressed  the  husband  to 
redouble  his  efforts  to  find  out  whether  this  was  so.  This  he  did  by  the  very 
ingenious^method  of  telling  the  nurse  that  my  orders  were  Tor  the  patient  to  be 
moved  into  an  adjoining  room  on  account  of  the  light  and  ventilation,  and  whilst 
saying  this  he  had  full  view  of  his  wife  by  standing  in  front  of  a  looking-glass 
andjpretending  to  brush  his  hair.  It  was  not  long  before  he  noticed  the  patient 
trying  to  get  her  hand  beneath  the  mattress,  and  on  going  immediately  to  the 
bedside  he  discovered  that  his  wife  had  another  bottle  of  ^veronal  tablets  con¬ 
cealed  there.  On  each  of  the  subsequent  visits  the  patienUimplored  me  to  give 
her  some  more  of  the  drug,  even  going  so  far  as  to  threatenTf  I  did  not  comply 
with  her  wish.  With  the  aid  of  a  strong  purgative  and  regular  nourishment 
recovery  was  very  speedy  ;  all  the  symptoms  disappeared  except  those  of  the 
skin,  which  still  remained  in  a  rough  condition.  On  the  29th  she  was  able  to 
leave  London  for  the  country.  Before  leaving  she  gave  me  the  following 
information. 

“  A  few  days  before  I  first  saw  her,  December  13th,  she  had  consulted  a 
medical  man  on  account  of  sleeplessness.  He  prescribed  veronal  in  the  form 
of  the  cachets,  telling  her  to  take  one  cachet  containing  eight  grains  just  before 
retiring  to  bed.  Instead  of  keeping  to  his  directions,  on  the  evening  of  Decem¬ 
ber  10th  she  took  two'cachets  (sixteen  grains).  Being  dissatisfied  with  the  result 
obtained  she  took  twenty-four  grains  on  each  consecutive  night.  Immediately 
after  this  I  saw  her  for  the  first  time  and  found  her  suffering  from  the  symptoms 
described  in  the  beginning  of  this  article.  It  was  not  until  the  21st  that  she 
commenced  taking  the  drug  again,  and  during  the  time  I  was  attending  her  until 
her  secret  was  found  out  she  took  128  grains.  These  were  taken  in  the  form  of 
chocolates  made  up  to  contain  eight  grains  of  the  drug  in  each  sweet.  I  have 
inquired  of  several  druggists  who  deal  in  this  narcotic  as  to  its  composition,  but 
have  failed  to  find  one  who  can  answer  my  question.  Since  attending  this  case 
I  have  met  with  three  instances  in  which  this  drug  has  been  employed.  Two 
were  of  suicidal  mania,  whilst  the  third  was  a  case  of  threatening  delirium 
tremens.  In  all  three  cases  the  results  were  most  satisfactory  in  every  respect  ” 
{Lancet,  1,  1904,  p.  224). 

Toxicity  and  Fatal  Dose. — Under  the  name  of  Barbitonum  the  drug 
is  now  official,  with  a  dose  of  3-6  grms.  or  5  to  10  grains.  It  would 
seem  that  the  ease  with  which  it  could  be  obtained  rather  than  its 
absolute  toxicity  led  to  its  being  scheduled  as  a  poison. 

It  has  not  been  used  with  homicidal  intent,  and  in  suicides  it  is 
very  difficult  to  ascertain  the  dose  taken.  The  lethal  dose  is  said  to 
be  3*5  grams,  i.e.  about  55  grains  (Martindale’s  “  Extra  Pharm.”),but 
undoubtedly  there  are  cases  of  recovery  from  much  larger  doses. 
A  case  fatal  from  a  dose  of  about  100  grains  is  reported  in  the  Lancet , 
1,  1907,  p.  1496. 

[Veronal -sodium,  syn.  medinal,  dose  5  to  7|  grains  ;  dipropyl- 
barbituric  acid,  syn.  proponal,  2  to  8  grains  ;  bromodiethyl-acetyl- 
urea,  syn.  adalin,  5  to  10  grains ;  brom-iso-valerianyl  urea,  syn. 
bromural,  5  to  10  grains,  may  all  be  inserted  here  as  their  action  is 
similar  to  that  of  veronal,  and  all  come  under  the  above  clause  of 
poisons,  and  the  remarks  on  veronal  might  equally  be  made  of  them.] 

Duration. — Symptoms  never  set  in  for  some  time,  say  a  quarter  to 
half  an  hour.  It  is  quite  extraordinary  the  time  a  patient  may  lie 
quite  comatose  before  death  occurs  :  two  to  three  days  is  no  uncommon 
duration,  and  in  a  case  below  coma  lasted  five  days  or  more. 
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Symptoms. — Veronal  acts  more  rapidly  than  sulphonal ;  otherwise 
it  acts  in  the  same  way,  sleepiness  deepening  to  sleep  and’  coma,  and 
then  death  01  recovery.  The  fatal  event  seems  to  be  brought  about 

by  gradual  failure  of  the  respiratory  and  cardio-vascular  centres 
under  the  action  of  the  drug. 

Treatment  — Must  be  on  general  lines.  Empty  the  stomach  and 
administer  stimulants,  strychnine,  coffee,  etc.  In  the  cases  that  the 
editor  has  seen  he  has  not  been  at  all  impressed  with  the  value  of  any 
treatment.  Some  have  recovered  and  some  have  died,  and  treatment 
has  seemed  to  be  of  no  influence  one  way  or  the  other.  The  whole 
question  is  one  really  of  the  slow  elimination  of  the  absorbed  poison. 

Analysis.  Veronal  is  a  colourless,  crystalline  solid,  which  melts 
at  182°  C.  Viewed  under  a  low  power  (§),  the  crystals  appear  as 
hexagonal  prisms,  or  in  kindred  forms.  They  dissolve  with  difficulty 
in  water,  floating  obstinately  at  the  top  of  the  liquid  in  spite  of  shaking. 
The  addition  of  a  drop  of  caustic  potash  makes  solution  easy.  In  the 
solution  so  obtained,  mercuric  nitrate  solution  produces  an  abundant 
white  precipitate.  When  a  mixture  of  the  dry  substance  with  dry 
sodium  carbonate  is  heated  in  a  test  tube,  ammoniacal  vapours  are 
freely  evolved  which  colour  moist  red  litmus  paper  blue,  and  moist 

turmeric  paper  brown,  when  these  test  papers  are  held  in  the  mouth  of 
the  tube  (Hugh  Candy). 

^  Cases.  Since  the  last  edition  cases  have  become  very  frequent. 
Two  at  least  have  come  under  the  editor’s  personal  observation,  and 
many  others  are  reported. 

The  editor  is  indebted  to  Hr.  Hurrant  for  the  following  details  of  a 
fatal  case  of  veronal  poisoning,  on  which  an  inquest  was  held  in  July, 
1909.  It  will  serve  for  all,  for  they  vary  only  in  dose  and  duration.  ’ 

The  victim  was  a  man  set.  33.  He  had  been  drinking  for  years,  often  heavily  • 
veroiia1  had  be6n  PreviousIy  prescribed  for  him  in  fifteen-grain  doses,  also  chloral 
hydrate  gr.  x.  and  Am.  Brom.  gr.  xx.  He  had  gradually  increased  the  dose  of 
veronal  and  was  taking  indiscriminately  thirty  to  sixty  grains  at  times.  Was 
worried  by  domestic  trouble,  and  often  threatened  suicide.  Had  taken  100 
grams  of  veronal  with  suicidal  intent  five  weeks  before  his  death  and  recovered 
in  three  days.  On  June  29th,  1909,  obtained  “  two  bottles  ”  of  veronal  in  five- 
grain  tablets,  retired  to  bed  12.30  to  1,  and  was  seen  by  Dr.  Durrant  at  9.45  a.m. 
who  then  found  one  full  bottle,  twenty-five  tablets,  under  his  pillow,  and  one 
extra  tablet,  so  that  he  had  presumably  taken  120  grains  of  veronal  (also  twenty 
grains  of  chloral  and  forty  grains  of  Am.  Brom.).  He  was  then  deeply  comatose, 
sur  ace  warm,  respirations  32,  pulse  102  per  minute,  mucus  in  throat,  cornea 
insensitive,  pupils  moderately  dilated,  reflexes  abolished  ;  at  12  noon  was  still 
comatose,  pupils  contracted,  other  conditions  the  same,  but  could  be  made  to 
wmee  by  slapping  the  face  ;  at  8  p.m.  the  same,  unable  to  swallow  ;  11  p.m. 
much  the  same,  but  pupils  again  dilated,  and  could  swallow  a  teaspoonful  at  a 
lmf*  9  a.m.  on  July  1st  not  quite  so  deeply  comatose,  pupils  still  dilated, 
could  be  made  to  wince  by  slapping  the  face,  bowels  not  open,  so  ITH  of  croton 

0AdimmStered  ;  temPerature  102-2°,  pulse  110,  reflexes  still  absent;  at 
10.30  p  m.  temperature  102-4°,  finger  nails  dusky,  breathing  impeded  by 
mucus,  bowels  not  open,  so  calomel  gr.  v.  administered.  On  July  2  at  9  a.m. 

ino!o;  c.ouId  be  roused  to  speak  a  few  words,  pupils  dilated,  temperature 
U2-4  ,  pulse  good,  reflexes  absent,  bowels  still  not  open,  soon  off  to  sleep  again. 
Kemained  through  the  day  in  much  the  same  condition,  swallowed  somewhat 
better,  circulation  better,  and  could  be  roused  by  speaking  loudly.  July  3rd, 

M.J. — VOL.  II.  41 
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9  a.m.,  condition  much  the  same,  temperature  102-8°,  respiration  36,  cough 
troublesome,  bowels  still  not  open,  so  n\j  of  croton  oil  repeated  ;  cornea  and 
pupils  insensitive,  not  any  more  rousable,  total  muscular  flaccidity  and  still  no 
reflexes  ;  at  2  p.m.  not  quite  so  well,  respiration  36,  pulse  120,  temperature 
102-8° ;  at  8  p.m.  temperature  103-2°,  pulse  130,  respiration  40,  more  comatose. 
On  July  4th  at  2.30  p.m.  temperature  104-2°,  respiration  over  40,  pulse  150, 
died  at  6.30  a.m.,  comatose. 

Post-mortem  examination :  nothing  found  except  intense  congestion  of 
lungs,  liver,  spleen,  and  brain,  due,  no  doubt,  to  the  asphyxial  form  of  death. 
Mucous  membrane  of  alimentary  tract  congested,  otherwise  normal. 

REFERENCES. 

The  references  do  not  include  more  than  a  very  small  percentage 
of  the  cases  : — 
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Poisoning  by  Acetanilide  or  Antifebrin  (C6H5.NH.CO.CH3). 

Source  and  Method  of  Occurrence. — This  drug  is  a  direct  aniline 
derivative,  and  is  now  official  in  doses  of  one  to  three  grains.  This 
was  formerly  three  to  ten,  but  in  consequence  of  the  numerous  cases 
of  unpleasant  results  was  reduced  as  above  to  one  to  three.  It  is 
antipyretic  in  its  action.  It  is  by  no  means  free  from  risk,  though 
actual  death  from  its  use  is  not  common.  Hitherto  those  that  have 
occurred  have  been  either  accidental  or  due  to  carelessness.  Toxic 
symptoms  have  frequently  followed  its  administration  even  in  medical 
doses,  and  cases  of  fatal  poisoning  are  not  very  rare.  The  first  occurred 
in  1896  ( Pharrn .  Jour.,  2,  1896,  p.  14). 

Toxicity  and  Fatal  Dose. — Aniline  seems  to  hand  on  to  all  its  deriva¬ 
tives  (the  same  power  would  seem  also  to  reside  in  sulphonal  and  other 
modern  synthetical  drugs)  the  power  which  itself  possesses  to  destroy 
the  red  corpuscles  of  the  blood  and  decompose  the  haemoglobin,  with 
the  result  of  producing  haematoporphyrin ;  this  appears  in  the  urine. 
Either  this  substance  is  poisonous  to  the  kidneys  or  else  the  drugs  have 
a  special  evil  influence  on  kidney  epithelium  (vide  below). 

Judged  by  the  first  fatal  case,  the  lethal  dose  may  be  somewhere 

between  five  and  eleven  grains. 

Symptoms. — These  are  well  described  by  Dr.  Philip  King  Brown 
in  the  American  Journal  of  the  Medical  Sciences  for  December.  A  man 
aged  thirty- seven  years,  was  given  sixty  grains  of  acetanilide  in  six 
powders  for  headache,  and  he  took  them  all  within  a  few  hours.  When 
seen  by  his  medical  attendant  (after  what  interval  of  time  is  not  stated) 
he  was  slightly  delirious  and  complained  of  pain  in  the  head  and  in  the 
left  umbilical  region.  There  were  pyrexia,  rapid  heart,  marked  con¬ 
stipation,  slight  jaundice,  nausea,  and  vomiting.  Calomel  in  small 
doses  followed  by  salts  produced  a  copious  but  bloody  motion  and  the 
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urine  was  dark  red.  On  the  following  day  he  was  admitted  to  hospital. 
The  pulse  was  seventy-eight,  soft  and  compressible  ;  the  temperature 
was  100-2°  F. ;  the  lips  and  nails  were  extremely  cyanotic  ;  and  there 
was  slight  jaundice.  He  complained  of  pain  in  the  left  side  of  the 
abdomen  and  there  was  tenderness  in  the  epigastrium  and  in  the  region 
of  the  left  kidney.  The  skin  was  moist  and  the  gums  were  bluish. 
The  urine  was  strongly  alkaline  and  deep  red — nearly  black.  The 
colour  was  shown  to  be  due  to  haematoporphyrin.  There  was  a  small 
sediment  which  contained  granular  casts.  On  boiling,  a  large  coagulum 
formed.  On  the  day  after  admission  only  150  cubic  centimetres  of 
urine  were  passed  ;  after  this  there  was  complete  suppression.  There 
was  great  thirst,  which  was  quenched  with  milk,  but  soon  everything 
that  was  given  was  rejected  and  rectal  feeding  had  to  be  adopted. 
Though  nothing  was  given  by  the  mouth  for  days  the  vomiting  con¬ 
tinued.  Cough  and  expectoration  were  persistent.  There  was  slight 
delirium  and  the  reaction  of  the  pupils  to  light  became  more  and  more 
sluggish  ;  in  the  end  the  pupils  were  widely  dilated.  The  reflexes 
were  first  exaggerated,  then  they  gradually  disappeared.  The  ex¬ 
tremities  were  constantly  cold.  The  temperature  fell  slowly  to  normal 
on  the  fourth  day  and  was  subsequently  subnormal,  reaching  95*5°  in 
the  rectum  on  the  evening  before  death,  which  took  place  on  the  eighth 
day  of  the  illness.  There  was  alternately  constipation  and  diarrhoea, 
and  forty-eight  hours  before  death  and  twenty-seven  hours  after  the 
suppression  of  urine  blood- colouring  matter  and  broken-down  blood 
cells  were  constantly  in  the  faeces,  which  previously  were  bloodstained 
only  occasionally.  The  heart  began  to  fail  on  the  fourth  day.  The 
skin  became  more  and  more  jaundiced.  On  the  fifth  day  after  admis¬ 
sion  mucous  casts  were  passed.  Examination  of  the  blood  showed 
destruction  of  the  red  corpuscles,  which  finally  were  reduced  to 
1,166,000  per  cubic  millimetre,  while  the  leucocytes  were  66,450  and 
the  nucleated  red  cells  22,150.  The  alkalinity  of  the  blood  was 
diminished  by  eighty  per  cent.  These  blood- changes  are  easily  ex¬ 
plained  on  the  above  view  of  the  action  of  the  drug. 

Treatment. — Empty  the  stomach  and  treat  on  general  principles ; 
oxygen  might  be  tried. 

Post-mortem  Appearances.— At  the  necropsy  on  the  above  case 
acute  nephritis  and  intestinal  catarrh  were  found,  but  nothing  to 
account  for  the  melsena  ( Lancet ,  1,  1902,  p.  243).  This  nephritis  is, 
however,  not  at  all  suggestive  of  poisoning  by  antifebrin,  to  which 
no  characteristic  appearances  can  yet  be  ascribed. 

Analysis. — Antifebrin  may  be  extracted  from  acid  aqueous  solu¬ 
tion  by  ether  or  chloroform. 

Sulpho-vanadic  acid  produces  a  brownish-red  colour,  which  changes 
to  dirty  green.  If  a  drop  of  a  solution  of  potassium  dichromate  is 
mixed  with  a  drop  of  strong  sulphuric  acid  on  a  colour-slab,  and  a 
fragment  of  antifebrin  added,  a  red  colour  which  changes  to  brown, 
and  then  to  dirty  green  is  produced.  Boiled  with  an  aqueous  solution 
of  potash,  antifebrin  is  decomposed  into  aniline  and  potassium  acetate, 
which  may  be  respectively  recognised  by  appropriate  tests.  Antife- 
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brin  may  be  distingushed  from  antipyrin  by  the  absence  of  reaction 
on  the  addition  of  ferric  chloride  (Mann). 

An  aqueous  solution  of  antifebrin  treated  with  bromine  water  gives 
a  yellowish-white  precipitate  insoluble  in  dilute  caustic  potash,  thus 
distinguishing  it  from  a  somewhat  similar  precipitate  obtained  with 
bromine  water  from  aqueous  solutions  containing  phenol  or  salicylic 
acid. 

Cases. — The  first  fatal  case  occurred  in  1896  ( Pharm .  Jour.,  2, 
1896,  p.  14). 

The  victim,  Ada  Waterhouse,  set.  22,  took  a  “  Daisy  powder  ”  at  1  p.m. 
Seen  in  less  than  five  minutes,  and  then  said  that  the  headache  for  which  she  had 
taken  the  powder  was  worse,  and  said  she  felt  as  though  she  would  go  out  of 
her  mind.  Screamed,  went  into  a  sort  of  fit,  and  said,  “  Hold  me  ;  I  must  be 
going  to  die.”  Was  conscious  at  intervals  when  not  convulsed.  At  1.30  Dr. 
Chestnutt  saw  her.  Then  dying.  Face  very  cyanosed.  Artificial  respiration 
brought  back  colour  and  improved  respiration,  slowing  it  and  making  it  less 
laboured.  Pulse  very  rapid,  thready,  and  uncountable.  Gave  rational  answers. 
Intense  pain  in  legs.  No  convulsions  from  1.30  to  1.45,  when  she  was  much 
better.  But  she  died  about  2  p.m.,  i.e.,  in  one  hour.  Convulsions  unlike  those 
of  strychnine. 

Mr.  J.  C.  Loam,  chemist,  said  he  sold  the  powder,  which  was  one  of  a  consign¬ 
ment  from  Messrs.  Ellis  &  Co.,  Holbeck  New  Mills,  Leeds.  He  had  had  only 
one  previous  complaint.  Dr.  Chestnutt  said  there  was  no  doubt  in  his  mind 
that  death  was  due  to  poison  by  the  “  Daisy  powder.”  He  had  obtained  similar 
powders  from  the  same  chemist  and  had  analysed  them  in  conjunction  with  the 
latter,  and  found  it  answer  to  the  tests  for  antifebrin,  and  he  found  that  the 
three  powders  all  varied  in  weight,  an  evidence  of  gross  negligence  on  the  part 
of  the  dispenser.  The  certificate  of  Mr.  J.  J.  Beynes,  public  analyst  for  the  East 
Riding,  was  then  put  in.  It  confirmed  generally  the  doctor’s  evidence.  He  had 
also  purchased  twenty- one  powders  and  weighed  them,  and  the  weights  varied 
from  4-60  to  10*89  grains,  and  that  they  consisted  of  pure  acetanilide.  From 
that  it  appeared  that  the  powders  were  most  variable  in  weight,  and  that  great 
carelessness  had  been  shown  in  weighing  them.  Verdict,  “  Death  by  misadven¬ 
ture.” 

In  1,  1898,  p.  1539,  a  death  from  two  such  “  Daisy  pow¬ 

ders  ”  is  reported,  and  in  the  same  journal,  vol.  2,  1898,  a  discussion 
on  the  subject  is  published. 

On  January  25th,  1900,  an  inquest  was  held  at  Liverpool  on  a  little  girl, 
set.  6  years  10  months,  who  died  from  taking  a  “  Daisy  powder.”  The  directions 
were  that  she  was  to  have  half  a  powder,  but  by  mistake  took  a  whole  one. 

Dr.  Baxter  said  he  found  the  child  breathing  with  great  difficulty,  with  lips 
and  skin  very  blue  in  appearance.  He  had  no  doubt  the  child  died  from  paralysis 
of  the  centre  of  respiration,  caused  by  taking  too  much  of  the  powder.  He  did 
not  think  it  was  sufficiently  stated  that  the  powders  were  not  for  young  children. 
In  his  opinion  a  whole  powder  would  be  sufficient  to  produce  the  death  *of  a 
child  of  such  age  as  the  deceased. 

Poisoning  by  Thalline. 

Source  and  Method  of  Occurrence — A  body  of  similar  origin  and 
uses  to  antipyrine,  and  of  similar  danger.  A  case  is  recorded  in  which 
nine  grains  proved  fatal  (“  Extra  Pharm.,”  1904,  p.  196).  The  dose 
is  said  to  be  three  to  five  grains.  (2  Binz,  E.  Tr„  p.  282,) 
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Poisoning  by  Exalgine,  or  Methylacetanilide. 

Source  and  Method  Of  Occurrence. — This  is  another  coal  tar  deriva¬ 
tive  used  as  an  analgesic  and  sedative,  it  is  not  official,  its  dose  is  stated 
to  be  half  to  one  or  two  grains  and  consequently  it  is  distinctly  a 
dangerous  drug  for  the  public  to  play  with.  Several  cases  have  been 
recorded  of  unpleasant  effects ;  for  instance,  eight  grains  caused 
fainting  and  sense  of  dying  ( B.M.J. ,  1,  1899,  p.  1518),  and  only  five 
grains  caused  complete  unconsciousness  for  three  hours  ( Lancet ,  1, 
1895,  p.  1307).  The  following  case  is  reported  in  the  Lancet,  2,  1899, 
p.  890,  the  patient  took  150  grains  as  was  afterwards  ascertained  : 

A  Chinese  male  adult  was  taken  to  the  Government  Civil  Hospital,  Hong- 
Kong,  on  July  31st,  at  11  a.m.  ;  he  stated  that  he  had  taken  some  medicine 
out  of  a  tin  purchased  in  the  town,  and  this  tin  they  produced.  It  was  the 
usual  one-ounce  tin  stamped  with  the  words  “  Exalgine  ”  and  “  Merck.”  The 
patient  was  quite  unconscious,  intensely  livid,  with  pin-point  pupils  and  a  full 
bounding  pulse.  His  temperature  was  100-8°  F.  He  had  vomited  once.  He 
was  given  thirty  grains  of  salicylic  acid  by  the  nasal  tube  and  one-fiftieth  of  a 
grain  of  atropia  hypodermically,  and  was  put  to  bed.  He  remained  in  much  the 
same  condition,  so  two  hours  later  he  was  given  one -hundredth  of  a  grain  of 
at* opia,  with  small  quantities  of  milk  and  strong  coffee.  The  urine  was  examined 
and  contained  one-fifteenth  albumin.  During  the  night  he  again  had  one-hun¬ 
dredth  of  a  grain  of  atropia.  Next  morning  he  was  out  of  danger  though  his 
colour  and  pupils  were  not  quite  normal,  but  the  urine  was  now  free  from  albu¬ 
min.  He  was  somewhat  weak  for  several  days  and  his  temperature  varied  between 
normal  and  100-8°,  though  this  might  have  been  due  to  the  primary  syphilis 
from  which  he  was  found  to  be  suffering.  He  apparently  purchased  and  took 
the  medicine  to  open  his  bowels,  though  it  was  found  impossible  to  ascertain 
why  and  where  he  bought  it. 

The  case  (supra)  of  symptoms  from  five  grains  was  as  follows  : 

A  single  woman,  aged  thirty,  extremely  thin,  was  under  my  care  for  severe 
asthma  and  consequent  insomnia.  On  May  3rd  of  this  year  she  was  given  by  a 
friend,  without  my  knowledge,  five  grains  of  exalgine.  Within  five  minutes 
“  she  screamed  out,  becoming  perfectly  stiff.”  Twenty  minutes  later,  when  I 
saw  her,  she  was  profoundly  unconscious,  her  respiration  being  very  shallow 
and  infrequent  and  rapidly  failing.  The  lips  and  finger-tips  were  markedly 
cyanosed  and  the  extremities  were  cold  ;  the  pupils  were  widely  dilated  and  fixed  ; 
the  knee-jerks  were  absent ;  the  pulse  was  ninety-five,  small  and  feeble.  One- 
fifth  of  a  grain  of  apomorphine  was  given  at  once,  but  failed  to  produce  emesis. 
Free  stimulation  with  brandy  and  coffee,  vigorous  flagellation,  faradisation, 
and  occasionally  artificial  respiration  were  employed  for  three  hours,  at  the  end 
of  which  time  the  cyanosis  had  nearly  disappeared  and  respiration  was  fairly 
well  established.  The  patient,  when  roused,  was  incoherent  and  failed*  to  recog¬ 
nise  her  surroundings,  rapidly  relapsing  into  unconsciousness.  About  an  hour 
afterwards  there  was  an  evident  tendency  to  heart  failure,  the  pulse  dropping 
repeatedly  below  fifty  and  becoming  irregular  and  feeble.  Ether  was  given  at 
regular  intervals  hypodermically.  Nine  hours  after  taking  the  drug  the  pulse 
and  respiration  were  both  good,  the  pupils  reacted  well,  and  the  knee-jerks  were 
present.  No  urine  could  be  drawn  off  with  a  catheter.  The  next  day  the 
patient  was  perfectly  well  except  for  aphonia,  which  lasted  for  some  hours.  The 
points  of  interest  in  the  case  appear  to  be  the  rapidity  of  the  onset  of  the  toxic 
effects  and  the  evident  danger  in  giving  even  moderate  doses  of  exalgine — a 
respiratory  poison — to  asthmatics. 
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Poisoning  by  Antipyrin  (Phenazonum). 

Source  and  Method  of  Occurrence. — This  is  another  coal  tar  deriva¬ 
tive  introduced  into  medicine  for  its  power  of  reducing  fever.  It  is  a 
very  powerful  and  dangerous  drug,  at  any  rate  for  self- administration, 
and  numberless  cases  of  unpleasant  and  even  dangerous  symptoms 
arising  from  its  use  have  been  recorded,  and  several  deaths.  It  has 
not  yet  b6en  used  for  homicidal  purposes. 

The  drug  itself  is  official  as  phenazonum,  and  its  dose  is  given  as 
five  to  twenty  grains,  but  the  editor  feels  that  doses  over  ten  grains 
are  distinctly  risky,  he  having  met  with  very  distressing  trouble  from 
a  dose  of  ten  grains  only,  though  happily  the  case  did  not  terminate 
fatally. 

Iodo-,  bromo-,  ferri-,  and  sali-pyrin  are  non- official  combinations 
of  it ;  hypnal  (chloral  hydrate  antipyrin),  pyramidon  (dimethyl  amido 
antipyrin),  and  tussol  (antipyrin  mandelate)  are  also  fancy  names  for 
compounds  of  it. 

Symptoms. — These  vary  materially  in  individual  cases,  but  one 
common  note  runs  through  them  all,  viz.,  extreme  collapse,  coldness 
and  depression  of  the  heart’s  action.  The  following  supplies  a  typical 
example.  It  is  reported  in  a  letter  to  the  B.M.J.  for  1896,  vol.  1, 
p.  269.  The  editor  can  fully  endorse  Dr.  Hayes’  remarks  at  the  end 
of  his  letter. 

On  January  18th,  1896,  P.  L.,aged  twenty-four,  was  suffering  from  “  neural¬ 
gia  ”  (self-diagnosed).  On  the  advice  of  his  brother-in-law,  whose  wife  was  under 
treatment  for  a  nervous  complaint,  and  who  was  taking  fifteen  grain  doses  of 
antipyrin,  P.  L.  applied  to  a  chemist  for  ten  grains  of  antipyrin.  This  was  taken 
in  the  shop  at  the  time.  Within  a  quarter  of  an  hour  after  taking  the  dose  the 
patient  felt  very  ill.  When  I  saw  him  shortly  afterwards  his  face  was  cyanosed, 
his  lips  and  nose  swollen  and  blue,  and  his  eyes  almost  closed  from  swelling  of 
the  eyelids.  His  skin  was  cold  and  clammy  ;  he  was  sweating,  and  his  pulse 
was  128,  very  weak,  small,  and  compressible.  The  pupils  were  widely  dilated. 
He  was  very  much  alarmed,  and  expressed  himself  as  being  in  fear  of  impending 
death.  He  had  been  sick  previous  to  my  seeing  him,  but  the  vomited  matter 
appeared  to  have  been,  from  his  description,  simply  a  little  mucus  mixed  with 
saliva.  He  walked  to  my  consulting-room,  distant  nearly  a  mile  from  where 
the  dose  was  taken.  I  at  once  administered  a  draught  containing  five  grains 
of  carbonate  of  ammonia,  one-fiftieth  of  a  grain  of  digitalin,  one-fiftieth  of  a 
grain  of  strychnine,  and  half  an  ounce  of  vinum  aurantii.  I  got  him  to  lie  down 
and  in  the  course  of  the  next  quarter  of  an  hour  his  condition  improved  so  far 
as  the  symptoms  of  cardiac  depression  were  concerned.  The  pulse  grew  fuller 
and  steadier,  the  feeling  of  faintness  passed  off,  and  he  expressed  himself  as 
feeling  better.  He  was  still  perspiring  freely,  and  the  pupils  were  moderately 
dilated.  ’After  resting  for  half  an  hour  he  went  home,  and  I  advised  him  to  go 
to  bed,  and  stay  there  for  the  next  twenty-four  hours. 

In  reporting  this  case  I  cannot  too  forcibly  draw  attention  to  the  fact  that 
antipyrin  is  a  dangerous  drug,  and  the  careless  and  casual  way  in  which  patients 
are  advised  to  take  “  an  antipyrin  powder  ”  by  utterly  irresponsible  persons 
cannot  be  too  strongly  condemned.  I  am  sure  it  is  not  putting  the  case  too 
strongly  to  say  that  antipyrin  ought  to  be  scheduled  as  a  poison,  only  to  be  dis¬ 
pensed  on  a  written  order  from  a  qualified  and  registered  medical  practitioner 
being  produced.  I  would  also  beg  to  draw  attention  to  the  fact  that  by  combin¬ 
ing  some  preparation  of  ammonia  (the  spiritus  ammon.  aromat.  answers  very 
well)  with  antipyrin,  the  latter  drug  can  be  prescribed  with  less  fear  of  unpleasant 
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and  alarming  sequelae  than  by  using  it  alone.  This  may  appear  to  be  a  small 
matter,  but,  bearing  in  mind  that  it  is  the  fashion  at  present  to  prescribe  almost 
every  drug  in  “  tabloid  ”  form,  it  is  worth  remembering. 

Vide  also  B.M.  J.,  Epit.  2,  1899,  p.  7.  (2  Binz,  E.  Tr.,  p.  280.) 

Analysis. — Antipyrin  may  be  extracted  by  chloroform  from  both 
acid  and  alkaline  solution,  but  it  is  preferable  to  alkalise  before  shaking- 
out. 

Tests. — With  ferric  chloride  a  dark- red  colour  is  produced,  which 
is  destroyed  by  mineral  acids  in  excess.  When  antipyrin  is  heated 
with  a  solution  of  bleaching-powder  a  brick-red  precipitate  is  formed. 
If  a  little  potassium  nitrate  is  dissolved  in  water,  and  excess  of  strong- 
sulphuric  acid  is  added,  the  nitrous  acid  set  free  produces  a  green 
colour  with  antipyrin  ;  this  test  is  common  to  all  pyrazolones.  The 
urine  from  patients  taking  antipyrin  yields  the  ferric  chloride  reaction 
on  simple  addition  of  the  reagent.  Antipyrin  is  precipitated  by  most 
of  the  alkaloidal  group  reagents  (Mann). 

Cases. — For  a  case  of  severe  rash,  etc.,  following  antipyrin,  vide 
Lancet,  1,  1897,  p.  309. 


REFERENCE. 

Gourin,  “  Des  Accidents  dus  a  1’ Antipyrin.”  Paris,  1893. 

Poisoning  by  Phenacetin. 

Source  and  Method  of  Occurrence. — This  drug  is  another  coal  tar 
derivative  with  antipyretic  and  analgesic  qualities  ;  its  official  dose 
is  five  to  ten  grains  ;  it  is  said  to  be  free  from  unpleasant  effects,  but 
all  the  same  three  doses  of  eight  grains  each  caused  very  alarming 
symptoms. 

J.  H.,  aged  forty,  on  the  morning  of  July  23rd,  1895,  complained  of  neuralgic 
headache.  He  was  ordered  powders,  which  were  subsequently  ascertained  to  be 
phenacetin  eight  grains,  every  three  hours.  He  took  the  third  dose  about  5  p.m., 
and  shortly  afterwards,  while  at  his  tea,  he  began  to  feel  very  ill  ;  his  wife  noticed 
that  his  face  was  very  pale.  He  was  taken  upstairs  with  difficulty  and  put  to 
bed.  When  seen  soon  afterwards  he  was  complaining  of  shivering,  inspiratory 
dyspnoea,  and  profuse  sweating  from  the  forehead.  The  face  was  of  a  dark, 
almost  mahogany  colour,  somewhat  swollen  ;  on  the  back  of  each  hand  was  a 
wheal  of  similar  colour,  pyriform  in  shape,  with  the  apex  at  the  styloid  process 
of  the  radius,  and  the  base  extending  from  the  metacarpo-phalangeal  joint  of 
the  thumb  to  that  of  the  third  finger.  The  shirt  was  thrown  open  at  the  neck, 
disclosing  another  wheal  of  much  lighter  colour  on  the  right  shoulder,  about  the 
size  and  shape  of  the  palm  of  the  hand.  There  were  no  wheals  anywhere  but  on 
these  exposed  portions  of  the  body.  At  intervals  the  patient  had  sudden  j  erking 
of  the  whole  body.  He  was  extremely  anxious,  and  afraid  that  he  was  about  to 
die. 

The  mercury  would  not  rise  in  a  thermometer  graduated  down  to  95°  ;  pulse 
very  feeble,  100,  regular.  There  was  a  systolic,  mitral  murmur,  and  sibilant  and 
sonorous  rhonchi  all  over  the  chest.  The  urine  appeared  on  inspection  to  be 

normal. 

The  points  of  interest  in  the  case  were  the  distribution  of  the  rash  only  on 
portions  of  the  body  exposed  to  the  air,  the  extreme  depression  of  the  tempera¬ 
ture,  and  the  profuse  perspiration  from  the  forehead,  with  dryness  of  the  rest, 
of  the  skin.  He  was  well  next  day  {B.M .J.,  1 ,  1896,  p.  1 46). 


648 


POISONING  BY  PHENACETIN 


For  another  case,  where  seventy-five  grains  were  not  fatal,  vide 
1,  1904,  545. 

For  tests  for  phenacetin  vide  Squires’  “  Comp,  to  Brit.  Pharm.,” 
1899. 

In  Kronig’s  case  below  a  man  took  for  headaches  on  several  occa¬ 
sions,  during  fourteen  days,  a  dose  of  1  gramme.  One  night  after 
such  a  dose  he  was  seized  with  vomiting  and  collapse  and  died  next 
morning.  The  autopsy  showed  methsemoglobinsemia  and  brown 
coloration  of  all  the  viscera. 

REFERENCES. 

Hirshfeld,  “  Ein  Fall  v.  Chronischer  Phenacetinvergiftung.”  Deutsche  med. 

Woch.,  1915,  XXXI.,  66. 

Knowles,  Med.  Rec.  N.  Y.,  1894,  XL VI.,  564. 

Kronig,  “  Phenacetinvergift.  mit  todtlichen  Ausgang.”  Verhandl.  d.  Ver.  /. 

inn.  Med.,  1895,  XV.,  216,  235. 

Gkoup  6  — ARTIFICIAL  ARTICLES  NOT  IN  GROUP  5. 

This  group  again  is  one  purely  of  convenience  in  description,  though 
in  it  several  smaller  groups  occur, -between  the  members  of  which  there 
is  real  affinity  and  likeness.  For  interesting  information  as  to  the 
structure  of  these  bodies  and  others  in  Group  5  the  reader  is  referred 
to  “  Die  Arzneimittel  synthese  auf  Grundlage  der  Beziehungen  zwischen 
Chemischen  Aufbau  und  Wirkung,”  by  Dr.  S.  Frankel  (Berlin,  1912, 
third  edition). 

Sub-Group  1. — Hydrocyanic  acid  and  the  cyanides,  a  very  natural 
group,  acting  by  the  formation  of  Cy- haemoglobin. 

Sub-Group  2. — Organic  acids  acting  as  irritants  in  large  doses. 
Acetic,  tartaric,  tannic,  and  picric  acids  are  noticed. 

Sub-Group  3. — Substances  containing  a  nitrite  element,  all  acting 
as  violent  vaso- dilators,  nitroglycerine  is  the  typical  member ;  amyl 
nitrite,  cordite  and  roburite  are  also  mentioned. 

Sub-Group  4. — Substances,  principally  of  coal  tar  origin,  agreeing 
in  that  they  have  an  antiseptic  action  (carbolic  acid  itself — vide ,  how¬ 
ever,  “  Corrosives  ” — should  be  here).  On  this  sub-group  the  follow¬ 
ing  note  from  the  Lancet,  1,  1897,  is  worthy  of  quotation 

“Not  a  few  cases  have  been  recorded  of  late  of  death  following  upon  the 
swallowing  of  tar  acid  mixtures  described  as  non-poisonous.  An  important 
case  was  recently  reported  from  Huddersfield,  in  which  it  appears  a  woman  took 
a  large  quantity  of  a  compound  called  ‘  germol,’  which  is  supplied  by  a  Hudders¬ 
field  firm  of  manufacturing  chemists.  On  this  occasion  the  ‘  germol  5  was  con¬ 
tained  in  a  bottle  marked  ‘  Sanitas.’  The  evidence  at  the  inquest  led  to  the 
verdict  that  death  was  the  result  of  asphyxia  produced  by  corrosive  poison 
contained  in  a  disinfectant  called  crude  ‘  germol.’  ‘  Germol,’  however,  as  we 
find  from  a  small  specimen  submitted  to  us,  is  described  on  the  label  of  the 
bottle  as  non-poisonous  and  for  external  use  only.  We  have  pointed  out  before 
that  manufacturers  are  not  justified  in  calling  these  fluids  non-poisonous.  It 
may  be  perfectly  true  that  they  have  not  the  same  powerful  poisonous  action 
as  carbolic  acid,  but  still  they  are  poisonous,  as  in  the  above  instance,  in  moder¬ 
ately  large  doses,  and  therefore  it  would  be  more  correct  to  describe  them  as  less 
poisonous  than  carbolic  acid.  There  are  a  great  number  of  similar  preparations 
of  this  kind  in  the  market  at  the  present  time,  all  of  which  the  public  are  led 
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to  infer  are  quite  non-poisonous.  They  consist  of  an  alkaline  mixture  of  the 
phenol  derivatives  of  coal  tar.  It  seems  to  us  that  if  carbolic  acid  is  to  be 
scheduled  as  a  poison  these  preparations,  which  are  of  a  kindred  character, 
should  be  included,  for  we  have  already  received  sufficient  evidence  to  justify 
such  a  course.” 

In  reference  to  the  Lancet's  remarks  Schedule  Part  II  now  runs  in 
1917  : — 


Carbolic  acid  and  liquid  preparations  of  carbolic  acid,  and  its  homologues 
containing  more  than  3  per  cent,  of  those  substances,  except  preparations  for 
use  as  sheep-wash  or  for  any  other  purpose  in  connection  with  agriculture  or 
horticulture,  contained  in  a  closed  vessel  distinctly  labelled  with  the  word 
“  poisonous,”  the  name  and  address  of  the  seller,  and  a  notice  of  the  special 
purposes  for  which  the  preparations  are  intended. 

The  following  are  noticed  : — 


1.  Creolin.  6.  Naphthaline. 

2.  Lysol.  7.  Naphthol  Camphor. 

3.  Creosote.  8.  Iodoform. 

4.  Coal  Naphtha.  9.  Resorcin. 

5.  Benzene.  10.  Formaldehyde. 

Sub-Group  5. — A  number  of  substances  the  bond  of  connection 

between  which  is  their  close  relationship  to  aniline. 

1.  Anilin. 

2.  Nitrobenzene. 

3.  Phenyl  hydroxylamine. 

Sub-Group  6. — Paraffin,  Pyridine,  Piperazine. 


Sub-Group  1. — Poisoning  by  Hydrocyanic  Acid  (HCN)  and 

the  Cyanides. 


Source  and  Method  of  Occurrence. — The  actual  source  of  most  of 
the  commercial  cyanogen  compounds  is  the  materials  used  in  puri¬ 
fying  coal  gas  ;  as  it  is  produced  in  the  ovens,  this  material  contains 
8-15  per  cent,  of  cyanogen  compounds.  The  acid  itself  is  a  medicinal 
drug  ;  official  dose  of  the  dilute  (2  p.c.  by  weight  of  HCN)  acid,  2  to 
6  minims  ;  the  cyanides  are  freely  used  in  the  arts,  in  extraction  of 
gold  from  quartz,  and  in  photography,  etc. 

Cyanide  of  Potassium  is  a  compound  of  hydrocyanic  (prussic)  acid, 
containing  41  per  cent,  of  the  latter  poison.  KCN  on  exposure  to  the  air 
gives  off  HCN  in  small  quantities.  The  commercial  cyanide  is  impure, 
containing  also  cyanate  and  carbonate  of  potassium.  Cyanide  of  potas¬ 
sium  is  largely  used  in  photography  and  in  electro-gilding  and  silvering. 
Commercial  cyanide  of  potassium  has  a  local  chemical  action  upon  the 
skin  ;  and  if  this  is  abraded  or  wounded,  it  may  be  absorbed  and  pro¬ 
duce  serious  effects.  Some  accidents  of  this  land  have  occurred  in 
the  practice  of  photography  and  electro-plating. 

Cyanide  of  Silver. — One  death  occurred  from  the  taking  of  this 
substance  in  1880.  Notwithstanding  its  great  insolubility,  it  is  readily 
decomposed  by  the  free  hydrochloric  acid  of  the  gastric  juice,  prussic 
acid  being  liberated. 

Besides  these  ordinary  chemical  sources,  the  acid  (or,  rather,  the 
base  cyanogen  in  combination)  exists  in  laurel- water,  essence  of  peach 
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and  cherry  kernels,  and  in  the  essential  oil  of  bitter  almonds.  This 
liquid,  which  is  used  for  the  purpose  of  giving  flavour  and  odour  t( 
confectionery,  in  its  crude  state  owes  its  poisonous  properties  to  th( 
presence  of  prussic  acid.  It  contains  a  variable  quantity  of  the  acid 
sometimes  12  per  cent.  Almond  flavour ,  or  essence  of  peach  kernels 
contains  one  drachm  of  the  essential  oil  to  seven  drachms  of  rectifiec 
spirit.  Thirty-one  deaths  from  this  oil  are  reported  to  have  occurrec 
in  England  and  Wales  in  four  years.  Poisoning  by  it  is,  however 
now  rare,  as  the  crude  poisonous  oil  is  a  scheduled  poison,  and  car 
only  be  sold  under  restrictions.  In  1891  there  were  fifteen  deaths  fron 
cyanide  of  potassium  in  England  and  Wales.  In  1901  there  wer( 
four  accidental  deaths  and  no  less  than  thirty-nine  suicides  from  tht 
acid  and  from  cyanide  of  potassium. 

Toxicity  and  Fatal  Dose. — Hydrocyanic  acid  and  the  cyanides  musi 
certainly  be  reckoned  amongst  the  most  poisonous  bodies.  The  toxi 
city  of  the  acid  would  appear  to  be  due  to  a  combination  of  cyanoger 
with  the  haemoglobin,  a  combination  not  only  useless  to  the  tissues  foi 
respiratory  purposes  but  also  very  actively  poisonous.  The  absorptior 
by  the  tissues  of  oxygen  from  the  blood  is  hindered  and  the  cy-haemo- 
globin  paralyses  nerve  cells. 

Lehman  has  proved  that  the  minimum  dose  lies  at  about  005  pei 
thousand  of  HCN  in  the  atmosphere  breathed.  One  to  five  mgr.  pei 
kilo  weight  is  fatal  to  animals. 

The  smallest  dose  of  this  acid  which  is  reported  to  have  caused 
death  was  in  a  case  which  occurred  to  Hicks  (Med.  Gaz.,  vol.  35,  p. 
896).  A  healthy  adult  woman  died  in  twenty  minutes  from  a  dose 
equivalent  to  nine-tenths  of  a  grain  of  anhydrous  prussic  acid.  This 
was  equivalent  to  fifty -four  minims  of  the  pharmacopoeial  acid.  In 
one  case  (Med.  Gaz.,  vol.  36,  p.  104),  a  stout  healthy  man  swallowed 
this  dose,  i.e.  nine-tenths  of  a  grain,  by  mistake,  and  remained  insen¬ 
sible  for  four  hours,  when  he  vomited  and  began  to  recover.  The 
vomited  matters  had  no  odour  of  the  poison,  showing  that,  if  not  con¬ 
cealed  by  other  odours,  the  whole  of  the  acid  must  have  been  absorbed. 
He  had  a  very  narrow  escape  of  his  life.  Banks  published  a  case  in 
which  a  female  recovered  after  swallowing  thirty  drops  of  prussic 
aotd  (Edin.  Med.  Surg.  Jour.,  vol.  48.  p.  44).  The  largest  dose  from 
which  an  adult  has  recovered  was  probably  in  a  case  which  has 
been  reported  by  Burman  (Lancet,  1854,  1,  p  39),  but  in  any  records 
of  cases,  so  far  as  regards  dose,  but  little  reliance  can  be  placed- upon 
them,  for  these  reasons  :  (a)  the  acid  is  very  volatile  and  (b)  very 
easily  decomposed  by  exposure  to  light  for  a  length  of  time,  and  hence 
when  a  person  takes  a  dose  of  the  ordinary  liquid  preparations  of  the 
acid  the  strength  is  a  very  problematical  factor. 

From  the  facts  hitherto  observed,  we  shall  not  be  far  wrong  in 
assuming  that  about  fifty  minims  of  pharmacopoeial  acid  (two  per  cent., 
i.e.  one  grain  of  anhydrous  acid),  or  an  equivalent  portion  of  another 
acid,  would  commonly  suffice  to  destroy  the  life  of  an  adult.  This  is 
the  nearest  approach  that  we  can  make  to  the  smallest  fatal  dose.  In 
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R.  v.  Bull  (Lewes  Aut.  Ass.,  1860)  a  question  arose  respecting  the 
minimum  fatal  dose  of  this  poison. 

The  accused,  a  young  medical  man,  was  charged  with  the  manslaughter  of 
his  mother,  a  woman  set.  66.  He  had  prescribed  for  her  prussic  acid  to  relieve 
sickness.  He  procured  a  bottle  of  Scheele’s  acid,  said  to  contain  one  drachm. 
He  administered  four  minims  to  the  deceased  in  the  morning,  and  it  appeared  to 
benefit  her.  In  the  evening  he  gave  to  her  another  dose,  amounting,  according 
to  his  statement,  to  “  seven  drops.”  The  deceased  went  upstairs,  became  in¬ 
sensible,  and  died  in  a  few  minutes.  When  the  bottle  was  examined  twenty 
five  minims  remained  in  it ;  hence  thirty-five  minims  were  alleged  to  be  missing, 
but  the  druggist  who  sold  the  acid  poured  out  the  quantity  conjecturally,  and 
the  bottle  was  found  to  have  a  broken  cork.  The  strength  of  the  acid,  had  not 
been  determined.  Under  these  circumstances  the  prisoner  was  acquitted. 

In  this  case  the  Court  desired  to  know  the  relation  of  drops  to 
minims,  but  no  satisfactory  answer  could  be  given.  The  size  of  a 
drop  materially  depends  on  the  nature  of  the  liquid,  the  mouth  of 
the  bottle,  and  the  rapidity  of  the  measurement.  Seven  drops  of 
Scheele’s  acid  dropped  from  a  small  phial  measured  seven  minims. 
There  can  be  no  doubt  in  the  above  case  that  the  poison  caused 
death,  and  unless  we  assume  that  seven  drops  or  minims  will  destroy 
life,  which  is  not  probable,  the  deceased  must  have  taken  a  much  larger 
dose  than  the  accused  had  intended.  Scheele’s  acid  is  twice  the 
strength  of  the  pharmacopceial  acid  :  the  latter  contains  two  per  cent, 
of  prussic  acid,  and  its  official  dose  is  two  to  six  minims. 

Of  KCN  five  grains  have  caused  death  in  a  quarter  of  an  hour,  but 
recovery  has  followed  the  swallowing  of  forty  grains.  Vide  alsop.  321 
with  reference  to  habit. 

Duration. — -It  is  one  of  the  most  formidable  poisons  known  to 
chemists.  It  has  destroyed  life  in  three  or  four  minutes.  A  dose  of 
five  grains  of  KCN,  equal  to  two  grains  of  prussic  acid,  has  proved 
fatal  in  three  minutes.  *  In  one  case  the  person  died  in  two  hours 
{Chem.  News ,  September  5th,  1863).  One  of  the  strongest  diagnostic 
points  in  poisoning  by  this  acid  or  the  cyanides  is  the  rapidity  with 
which  the  symptoms  appear  :  they  commonly  appear  more  rapidly 
than  with  any  other  solid  or  liquid  poison,  and  are  only  equalled  in 
this  respect  by  those  of  CO  and  a  few  other  gaseous  bodies.  In  some 
instances  there  may  be  loss  of  consciousness  in  a  few  seconds ;  in 
others,  certain  acts  indicative  of  volition  and  locomotion  may  be 
performed,  although  requiring  for  their  performance  several  minutes. 
When  the  dose  is  two  drachms  and  upwards,  we  may  probably  take 
the  average  period  for  death  at  from  two  to  ten  minutes.  In  Hicks’ 
case  twenty  grains  of  Scheele’s  acid  destroyed  life  in  twenty  minutes. 
In  this  respect,  death  by  prussic  acid  is  like  death  by  lightning  ;  the 
person  in  general  either  dies  speedily  or  recovers  altogether.  Death 
has  occurred  in  the  human  subject  as  early  as  the  second,  and  as  late 
as  the  one  hundred  and  twentieth  minute. 

In  1891,  a  medical  man  died  in  Guy’s  Hospital,  having  lived  at  least  two 
hours  after  suicidally  swallowing  a  fatal  dose  of  the  acid.  This  is,  the  editor 
believes,  the  longest  fatal  case  of  prussic  acid  poisoning  on  record. 


652 


POISONING  BY  HYDROCYANIC  ACID 


But  although  death  does  not  commonly  ensue  until  after  the  laps 
of  a  few  minutes,  sensibility,  and  consequently  a  power  to  perforr 
certain  acts  of  volition  and  locomotion,  may  cease  in  a  few  seconds 
The  time  at  which  this  loss  of  muscular  power  is  supposed  to  take  plac 
has  frequently  become  an  important  medico-legal  question  ;  and  o 
the  answer  to  it  the  hypothesis  of  suicide  or  murder  in  a  particula 
case  may  rest.  The  reason  for  the  differences  is  not  clear,  but  th 
following  case,  Lancet ,  1,  1903,  with  remarks,  is  a  case  in  point : 

As  a  final  example  of  strange  suicides  whilst  in  bed  we  may  refer  to  the  case  ( 
a  maidservant  who  was  found  dead.  The  body  lay  at  full  length,  with  the  hea 
turned  a  little  on  one  side,  the  arms  crossed  over  the  trunk,  and  the  bed-cloth< 
pulled  up  smoothly  to  the  chin.  Under  the  clothes,  on  her  right  side,  lay  a  corke 
phial  which  was  wrapped  in  paper  and  contained  three  and  a  half  drachms  < 
hydrocyanic  acid.  From  the  size  of  the  bottle  it  was  probable  that  four  and 
half  drachms  of  the  poison  had  been  swallowed,  and  the  question  arose,  coul 
the  girl  after  taking  this  quantity  of  the  poison  have  corked  the  bottle,  wrappe 
it  up,  and  adjusted  the  clothes  ? 

A  man  was  suspected  of  having  murdered  her,  but  as  several  case 
were  quoted  at  the  trial  showing  that  in  other  instances  of  undoubte 
suicide  similar  acts  had  been  performed  the  prisoner  was  acquittec 
Such  cases  afford  considerable  difficulty  to  jurists  and  no  general  line 
can  be  laid  down  for  their  elucidation  ;  each  case  must  be  considere 
in  detail  as  it  occurs. 

The  following  cases  emphasise  the  fact  that  movement  is  possible 

On  November  4th  I  received  an  urgent  message  to  see  Miss  A.  A  fe- 
minutes  afterwards  I  found  the  patient,  a  girl,  aged  twenty,  at  the  foot  of  tic. 
staircase,  breathing  stertorously,  unconscious,  convulsed,  with  widely-dilate 
pupils,  no  pulse  at  the  wrist,  and  cold.  Her  mother  informed  me  that  Miss  A 
had  gone  upstairs  to  change  her  dress,  intending  at  the  same  time  to  dosom 
photographic  work.  She  shortly  afterwards  heard  her  rush  out  of  her  rooi 
calling  “Mother!  ”  immediately  afterwards  falling  downstairs,  convulsed  an 
very  sick.  There  was  a  strong  odour  of  bitter  almoAds  in  her  breath  and  vomi 
and  I  came  to  the  conclusion  she  had  in  some  way  poisoned  herself  with  cyanid 
of  potassium  or  prussic  acid.  She  was  perfectly  well  half  an  hour  before  th 
occurrence. 

I  removed  her  to  bed,  and  at  once  injected  Ts5  gr.  of  digitalin  and  ^  gr*  ( 
strychnine,  followed  by  two  syringefuls  of  brandy,  and  also  commenced  artifick 
respiration  and  general  friction.  Shortly  afterwards  there  was  some  feeb] 
pulsation  at  the  wrists,  and  with  the  aid  of  a  battery  (which  had  by  that  tim 
been  obtained),  fresh  injections  of  brandy,  hot  bottles,  and  mustard  over  th 
heart,  the  patient  gradually  rallied,  not,  however,  before  she  had  several  alarir 
ing  relapses.  She  was  several  times  sick  and  slightly  convulsed.  The  pupil 
were  widely  dilated  the  whole  time.  She  did  not  recover  consciousness  unt: 
fully  three  hours  after  the  accident,  but  then  rapidly  rallied,  and  in  the  evenin 
only  felt  faint  and  sick. 

On  searching  her  bedroom  a  large  piece  of  cyanide  of  potassium,  and  a  pen 
knife  with  which  she  had  been  scraping  it  to  a  powder,  were  found.  How  sh 
managed  to  convey  a  portion  of  this  powder  to  her  mouth  she  is  quite  unable  t< 
say,  as  she  remembers  nothing  of  the  whole  occurrence,  although  there  mus 
have  been  a  momentary  period  of  consciousness  after  taking  the  poison,  as  sh 
was  able  to  rush  out  and  cry  for  help  (Leonard  C.  Dobson,  1,  1896 

p.  17). 

A  woman,  who  at  the  time  was  under  medical  treatment,  took  by  mistak 
a  teaspoonful  of  a  solution  of  cyanide  of  potassium,  containing  about  seven  grain 
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of  the  salt.  Immediately  after  taking  it  she  complained  of  a  severe  burning 
pain  in  the  stomach,  and  feeling  as  if  the  bowels  were  about  to  act.  She  went 
to  the  water-closet,  and  her  strength  left  her.  She  was  removed  to  bed,  and 
speedily  became  unconscious.  It  was  found  impossible  to  introduce  anything 
into  the  stomach.  She  died  in  less  than  an  hour.  There  was  no  convulsion 
before  death,  but  a  sudden  convulsive  action  of  the  body  took  place  after  the 
heart  had  ceased  to  beat.  The  appearance  of  the  body  was  so  natural,  even 
on  the  day  following  death,  that  some  of  her  friends  supposed  that  there  might 
still  be  life  ( Boston  Med.  and  Surg.  Jour.,  December  11th,  1856,  and  Brit,  and 
For.  Med.  Rev.,  1857,  vol.  19,  p.  498).  In  1856,  a  woman  swallowed  an  oimce 
and  a  half  of  a  solution  of  cyanide  of  potassium,  used  for  photographic  purposes. 
The  quantity  taken  amounted  to  five  grains.  In  two  minutes  she  became  uncon¬ 
scious,  the  whole  of  the  body  was  slightly  convulsed,  and  the  pupils  of  the  eyes 
were  dilated.  She  foamed  at  the  mouth,  the  pulse  was  small  and  feeble,  and 
there  was  spasmodic  closure  of  the  jaws.  Nevertheless,  as  she  had  lost  some 
teeth,  there  was  sufficient  space  for  the  introduction  of  the  tube  of  the  stomach- 
pump,  within  five  minutes  after  she  had  taken  the  poison.  She  died  in  twenty 
minutes.  (2  Binz,  E.  Tr.,  p.  290.) 

Symptoms.- — In  some  cases,  in  animals  at  any  rate,  symptoms 
hardly  occur,  except  death.  The  editor  had  to  poison  an  old  dog.  The 
acid  was  poured  down  his  throat.  He  then  stood  on  the  floor  for  perhaps 
twenty  to  thirty  seconds,  and  then  fell  dead  instantly  without  a  move¬ 
ment.  When  the  patient  has  been  seen  within  a  minute  or  two  he  has 
been  perfectly  insensible,  the  eyes  fixed  and  glistening,  the  pupils 
dilated  and  unaffected  by  light,  the  limbs  flaccid,  the  skin  cold  and 
covered  with  a  clammy  perspiration  ;  there  is  convulsive  breathing  at 
long  intervals,  and  the  patient  appeals  dead  in  the  intermediate  period  ; 
the  pulse  is  imperceptible,  and  involuntary  evacuations  are  occa¬ 
sionally  passed.  The  respiration  is  slow,  deep,  gasping,  and  sometimes 
heaving  or  sobbing.  The  following  case  presents  a  fair  example  of 
the  immediate  effects  of  this  poison  in  a  large  and  fatal  dose  : 

A  medical  man  swallowed  seven  fluid  drachms  of  the  common  prussic  acid. 
He  survived  about  four  or  five  minutes,  but  was  quite  insensible  when  discovered, 
i.e.,  about  two  minutes  after  he  had  taken  the  poison.  He  was  found  lying  on 
the  floor  senseless  ;  there  were  no  convulsions  of  the  limbs  or  trunk,  but  a  faint 
flickering  motion  was  observed  about  the  muscles  of  the  lip.  The  breathing 
appeared  to  cease  entirely  for  some  seconds  :  it  was  then  performed  in  convul¬ 
sive  fits,  and  the  act  of  expiration  was  remarkably  deep,  and  lasted  for  an  unusual 
time. 

When  the  dose  is  large,  the  breath  commonly  exhales  a  strong 
odour  of  the  acid,  and  this  is  also  perceptible  in  the  room.  Convul¬ 
sions  of  the  limbs  and  trunk,  with  spasmodic  closure  of  the  jaws,  are 
usually  met  with  among  the  sypiptoms  ;  the  finger-nails  have  been 
found  of  a  livid  colour,  and  the  hands  firmly  clenched.  The  breathing 
is  generally  convulsive,  but  when  the  coma  or  insensibility  is  profound, 
it  is  sometimes  stertorous.  The  breathing  in  prussic  acid  poisoning 
is  of  a  special  and  peculiar  character.  The  intervals  between  the 
respirations  are  prolonged,  followed  by  tedious  and  spasmodic  respira¬ 
tions,  the  inspirations  being  short,  and  the  expirations  very  protracted. 

A  medical  student  took  a  drachm  and  a  half  of  Scheele’s  prussic  acid.  He  was 
heard  to  call  out  once  or  twice,  and  a  gentleman  sleeping  in  the  next  room  ran  to 
his  assistance.  He  was  heard  to  fall  from  Che  sofa  to  the  floor,  and  when  picked 
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up  was  found'  to  be  already  insensible.  Hilton  Fagge  saw  him  a  little  later 
fifteen  to  thirty  minutes  after  the  poison  was  taken.  He  was  then  lying  on 
sofa,  quite  insensible.  The  limbs  were  paralysed,  and  lay  in  any  position 
which  they  were  placed  ;  and  they  were  free  from  all  rigidity.  The  jaws  we 
clenched.  The  pupils  were  normal.  There  were  no  convulsions,  nor  had  the 
been  any.  The  face  was  not  livid.  The  pulse  was  very  rapid,  the  respiratio: 
very  infrequent.  Cold  water  dashed  on  the  face  produced  at  each  applicatk 
deep  respiratory  efforts.  An  attempt  to  administer  an  emetic  failed,  in  cons 
quence  of  inability  to  swallow.  Strong  ammonia  applied  to  the  nostrils  fail* 
to  produce  the  slightest  stimulation.  After  a  time  the  breathing  became  slow 
— seven  in  a  minute  ;  and  it  was  distinctly  stertorous.  The  pulse  becan 
slower,  and  markedly  feebler  ;  and  now  cold  affusion  failed  to  produce  any  eff  ec 
The  respirations  fell  to  four  in  a  minute,  the  face  became  blue,  and  the  pul 
imperceptible  at  the  wrist.  Breathing  ceased  in  from  an  hour  to  an  hour  ar 
a  half  after  the  poison  was  swallowed.  There  was  a  marked  odour  of  pruss 
acid  in  the  room  ;  but  it  was  not  noticed  at  first  whether  the  breath  smelt 
the  acid  (Guy’s  Hosp.  Rep.,  1869,  p.  259). 

When  a  small  dose  (i.e.  about  thirty  minims  of  a  weak  acid)  hi 
been  taken,  the  individual  has  first  experienced  weight  and  pain  in  tl 
head,  with  confusion  of  intellect,  giddiness,  nausea,  a  quick  pulse,  an 
loss  of  muscular  power  ;  these  symptoms  are,  however,  sometirm 
slow  in  appearing. 

Vomiting  has  been  occasionally  observed,  but  it  is  more  commc 
to  find  foaming  or  frothing  at  the  mouth,  with  suffusion  or  a  bloate 
appearance  of  the  face,  and  prominence  of  the  eyes.  If  death  result 
this  may  be  preceded  by  tetanic  spasms,  opisthotonos,  and  involuntai 
evacuations.  Vomiting  is  sometinles  the  precursor  of  recovery  (see  cas< 
in  Med.  Gaz.,  vol.  36,  p.  102  ;  vol.  35,  pp.  859,  893).  A  case  whic 
occurred  to  Bishop  ( Prov .  Med.  and  Surg.  Jour.,  August  13th,  184, 
p.  517)  was  remarkable  in  several  particulars  :  the  man  swallowed, 
was  supposed,  forty  minims  of  an  acid  (of  three  and  a  quarter  per  cent, 
or  one  and  a  quarter  grains  of  real  prussic  acid,  and  was  able  to  grv 
an  account  of  his  symptoms.  He  was  conscious  for  some  time  aft( 
he  had  taken  it,  and  he  recollected  experiencing  the  sensation  of  h 
jaws  becoming  gradually  stiff  and  tight. 

The  potassium  salt  has  a  bitter  taste,  producing  first  a  sense  ( 
coldness  on  the  tongue  followed  by  a  feeling  of  constriction,  and  burnin 
heat  in  the  throat. 

The  symptoms  which  the  cyanide  produces  are  similar  to  thos 
occasioned  by  prussic  acid  : — insensibility,  spasmodic  breathing,  cor 
vulsions,  and  tetanic  stiffness  of  the  jaws  and  body.  They  appear  i 
a  few  seconds  or  minutes,  and  run  through  their  course  with  grea 
rapidity.  An  acid  state  of  the  stomach,  by  liberating  prussic  aci 
from  the  salt,  is  thought  to  hasten  its  effects. 

Treatment. — Immediate  evacuation  of  the  stomach  with  stomacl: 
pump  or  emetics.  Zinc  sulphate  or  mustard  may  be  given  by  th 
mouth,  or  apomorphine  subcutaneously  ;  then  artificial  respiratior 
faradisation  of  the  phrenics  and  the  diaphragm,  external  warmt 
and  friction,  subcutaneous  injections  of  ether,  brandy  by  the  mout 
or  rectum,  and  if  the  surface  is  not  cold,  effusion  with  cold  water.  I 
affusion  is  resorted  to  it  should  be  intermittent :  either  vigorou 
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friction  or  hot  applications  being  used  in  the  intervals.  Subcutaneous 
injections  of  atropine  have  been  recommended  on  theoretical  grounds — 
stimulation  of  the  respiratory  centre  ;  the  advantage  is  doubtful. 
Chemical  antidotes  are  useless  :  first,  because  all  the  poison  should  be 
evacuated,  and  not  left  for  chemical  neutralisation  ;  and  second, 
because  the  action  of  the  poison  is  far  too  rapid  to  permit  of  the  effec¬ 
tive  administration  of  an  antidote  that  requires  special  ingredients, 
and  time  to  prepare  it  (Mann). 

J.  Kossa,  considering  that  potassium  permanganate  ought,  theoreti¬ 
cally,  to  act  as  a  chemical  antidote  to  potassium  cyanide,  by  checking 
the  paralysis  of  the  respiratory  centres,  has  performed  some  experi¬ 
ments,  the  results  of  which  appear  to  fully  justify  his  hypothesis. 
Rabbits  were  shown  to  be  fatally  affected  in  a  few  minutes  by  00 1 
gm.  of  the  poison,  but  if,  at  the  time  of  administration,  0'5  gm.  of  per¬ 
manganate  dissolved  in  fifty  c.c.  of  water  was  also  introduced  into  the 
stomach,  doses  of  cyanide  up  to  0-1  gm.  failed  to  cause  death.  Larger 
quantities  (0*2  gm.)  proved  fatal  under  similar  conditions,  but  the 
action  of  the  poison  was  much  delayed.  Successful  experiments  were 
also  performed  with  aqueous  solutions  of  hydrocyanic  acid  containing 
0-1  per  cent.  It  is  suggested,  therefore,  that,  in  cases  of  cyanide 
poisoning,  one-half  to  one- third  litre  of  a  3  to  5  per  cent,  solution  of 
permanganate  be  administered  immediately  ( Vratch ,  through  Nouv. 
Rem.,  ix.,  567).  Antal  ( Physiol .  Studien  aus  d.  Univ.  Budapest ,  1895) 
observes  that  although  the  cyanides  are  the  strongest  of  poisons,  yet 
the  rapid  form  of  death  only  occurs  in  a  small  proportion  of  cases  of 
poisoning  by  them.  Atropine  recommended  by  Preyer  against  the 
remote  effects  has  given  negative  results.  Potassic  permanganate 
used  by  Kossa  is  perhaps  the  most  efficient  of  chemical  antidotes,  yet 
it  also  is  useless  when  the  poison  has  got  into  the  circulation.  Antal 
has  investigated  the  action  of  cobaltum  nitricum  oxydulatum  in  this 
respect.  When  cyanides  are  present  in  the  stomach  of  an  animal, 
ana  a  solution  of  this  cobalt  salt  is  introduced,  a  harmless  potassic 
cobalticyanide  (K3CoCy6)  is  formed.  That  the  cobalt  salt  can  render 
absorbed  cyanides  harmless  is  due  to  the  rapidity  of  its  absorption 
and  to  the  small  quantity  needed  to  make  large  quantities  of  cyanide 
inert. 

Antal  records  a  series  of  experiments  to  show  the  antidotal  pro¬ 
perties  of  the  above-named  cobalt  salt.  When  rabbits  or  dogs  are 
given  a  lethal  dose  of  cyanide,  and  a  half  to  one  per  cent,  of  the  cobalt 
salt  is  introduced  into  the  stomach,  no  poisonous  effects  are  produced. 
Experiments  are  also  related  which  show  that  this  solution,  subcu¬ 
taneously  injected,  will  also  neutralise  the  effects  of  absorbed  cyanide. 
He  concludes  that  in  man,  to  render  inert  already  absorbed  cyanide, 
one  half  per  cent,  solution  of  the  above-named  salt  (ten  to  thirty  c.c.) 
should  be  injected  subcutaneously ;  at  the  same  time  the  same  solu¬ 
tion  should  be  given  by  the  mouth  or,  if  that  is  impossible,  passed 
into  the  stomach  by  means  of  a  tube  to  neutralise  any  cyanide  still 
present  there  ( B.M.J. ,  Epit.,  1895,  1,  p.  44). 

Post-mortem  Appearances.— The  body  when  seen  soon  after  death 
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often  exhales  the  odour  of  prussic  acid  ;  but  if  it  has  remained  expose* 
before  it  is  seen,  and  if  it  has  been  exposed  to  the  open  air  or  in  a  showe 
of  rain,  the  odour  may  not  be  perceptible  ;  again,  the  odour  may  b 
concealed  by  tobacco- smoke,  peppermint,  or  other  powerful  odours 
In  a  case  in  which  a  person  poisoned  himself  with  two  ounces  of  th 
acid,  and  his  body  was  examined  twenty-eight  hours  after  death,  th 
vapour  of  prussic  acid,  which  escaped  on  opening  the  stomach,  was  s 
powerful  that  the  inspectors  were  seized  with  dizziness.  In  cases  c 
suicide  or  accident,  the  vessel  out  of  which  the  poison  has  been  take] 
will  commonly  be  found  near  ;  but  there  is  nothing  to  preclude  th 
possibility  of  a  person  throwing  it  from  him,  or  even  concealing  it  i 
the  symptoms  should  be  delayed.  Owing  to  the  great  volatilit; 
of  the  poison,  the  vessel,  if  left  uncorked,  may  not  retain  the  odou 
when  found. 

Externally ,  the  skin  is  commonly  livid,  or  violet  colour  ;  the  nail 
are  blue,  the  fingers  clenched,  and  the  toes  contracted  ;  the  jaws  firm! 
closed  ;  foam  or  froth  forms  about  the  mouth,  the  face  is  often  pallic 
but  sometimes  bloated  and  swollen,  and  the  eyes  have  been  observe* 
to  be  wide  open,  fixed,  glassy,  very  prominent  and  glistening,  and  th 
pupils  dilated  ;  but  a  similar  condition  of  the  eyes  has  been  observe* 
in  other  kinds  of  violent  death.  Internally,  the  venous  system  i 
gorged  with  dark  coloured  liquid  blood ;  in  many  cases  the  bloo* 
in  the  veins  is  bright  red  and  arterial  in  character;  the  stomach  an* 
intestines  may  be  in  their  natural  state  ;  but  in  several  instances  the; 
have  been  found  more  or  less  congested.  The  mucous  membrane  c 
the  stomach  is  often  reddened  throughout,  and  may  present  th 
appearance  met  with  in  cases  of  arsenical  poisoning.  In  a  large  num 
ber  of  experiments  upon  dogs,  Nunneley  found  generally  a  congeste* 
condition  of  the  mucous  membrane  of  the  stomach  :  if  empty  at  th 
time  the  poison  was  taken,  the  organ  was  found  much  contracted,  an* 
of  a  brick-red  colour.  This  appearance  of  congestion  was  observe* 
on  the  mucous  membrane  of  the  vagina,  the  rectum,  and  conjunctiva 
when  the  acid  was  applied  to  these  parts  (“  Prov.  Trans.,”  N.S.,  voi 
3,  p.  79).  Redness  of  the  stomach  is  common.  In  the  following  cas 
this  redness  of  the  mucous  membrane  was  well  marked  : — 


A  healthy  man,  aet.  30,  swallowed  a  large  dose  of  prussic  acid.  He  was  soo 
afterwards  found  dead  in  his  bed.  The  body  was  inspected  in  five  hours 
rigidity  had  then  commenced,  and  there  was  some  warmth.  The  face  was  pah 
the  eyes  were  half  closed,  not  presenting  any  remarkable  brilliancy  nor  prom 
nence,  and  there  was  great  dilatation  of  the  pupils.  The  mouth  was  closed,  an 
no  froth  issued  from  it.  The  abdomen  was  the  only  cavity  examined.  Th 
muscles  were  red,  and  gave  out  on  section  a  good  deal  of  fluid  blood,  which  ha 
a  strong  odour  of  prussic  acid  ;  the  odour  of  the  poison  was  also  perceptible  i 
the  abdomen.  About  eight  ounces  of  a  thick  farinaceous  mass  were  found  i: 
the  stomach  :  the  odour  of  prussic  acid  was  very  perceptible  in  this  organ,  bu 
it  was  mixed  with  that  of  rancid  food.  The  mucous  membrane  had  everywhere 
except  at  the  greater  end  and  posterior  wall,  a  vivid  inflammatory  redness  of 
well-marked  character,  and  it  was  covered  with  a  layer  of  viscid  mucus  to  ; 
considerable  extent.  The  membrane,  even  after  it  had  been  washed  three  time 
in  water,  gave  out  a  strong  odour  of  prussic  acid. 
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In  a  case  in  which  death  had  been  caused  by  a  large  dose  of  the 
acid,  there  was  a  generally  congested  state  of  the  mucous  membrane  of 
the  stomach.  A  medical  student  destroyed  himself  by  swallowing 
about  one  drachm  of  Scheele’s  acid.  He  was  found  in  a  state  of  col¬ 
lapse  and  breathing  heavily,  in  about  half  a  minute  from  the  time  at 
which  he  was  last  seen.  He  died  in  twenty  minutes.  The  coats  of  the 
stomach  were  greatly  congested  towards  the  cardiac  end.  The  minute 
vessels  throughout  were  filled  with  dark  blood  and  there  were  some 
spots  of  effused  blood  beneath  the  mucous  coat.  The  intestines  were 
highly  congested,  the  small  vessels  being  visible  all  over  the  coats. 
There  was  no  congestion  of  the  membranes  of  the  brain.  Frank  has 
recorded  the  appearances  in  two  cases  which  fell  under  his  notice 
(Horn’s  Vierteljahrsschr.,  1868,  2,  179).  (Hoffmann,  Atlas,  plates  45-6.) 

In  Bulk  s  case  (infra),  on  inspection  nine  hours  after  death  no  odour 
of  the  oil  was  perceptible  in  the  chest,  head,  nor  heart,  nor  in  the  venous 
blood  with  which  the  system  was  gorged.  The  lungs  and  heart  were 
healthy.  The  vessels  of  the  brain  were  congested,  and  there  was  a 
general  effusion  of  serum  on  the  hemispheres.  The  lining  membrane  of 
the  stomach  was  much  congested.  On  opening  it  the  bitter-almond 
odour  was  quite  perceptible.  In  the  case  of  a  boy  (supra),  which  proved 
fatal  in  a  quarter  of  an  hour,  on  inspection  there  was  pallor  of  the  face, 
with  lividity  of  the  depending  parts  ;  the  lungs  were  congested  ;  the 
odour  of  the  poison  was  perceptible  only  in  the  abdomen,  and  very 
distinctly  in  the  contents  of  the  stomach.  The  mucous  coat  o  the 
organ  was  generally  pale,  but  there  were  some  patches  of  ecchymosis 
scattered  over  it.  The  essential  oil  and  prussic  acid  were  detected 
in  it  (Lancet,  July  12th,  1845,  p.  40).  In  a  case  which  proved  fatal 
in  three  hours,  the  skin  was  partially  livid,  the  blood  fluid,  and  the 
membranes  of  the  brain  as  well  as  the  lungs  were  gorged.  The  con¬ 
tents  of  the  stomach  had  a  strong  smell  of  the  oil,  and  the  mucous  coat 
towards  the  intestinal  opening  had  a  red  appearance.  The  other 
organs  were  healthy.  The  blood  with  which  the  venous  system  is 
gorged,  is  generally  liquid  and  of  a  dark  colour. 

Analysis. — Prussic  acid  is  limpid  like  water  ;  it  possesses  a  slight 
acid  reaction,  and  its  vapour  has  a  peculiar  odour,  which  when  the 
acid  is  concentrated,  although  not  at  first  perceptible,  is  sufficient  to 
produce  giddiness,  insensibility,  and  other  alarming  symptoms.  The 
tests  which  are  best  adapted  for  the  detection  of  this  poison,  either  in 
liquid  or  vapour,  are  equally  applicable,  whether  the  acid  is  concen¬ 
trated  or  diluted,  and  so  far  as  the  detection  of  the  vapour  is  concerned, 
whether  the  acid  is  pure  or  mixed  with  other  liquids  or  solids.  In  the 
simple  state,  the  tests  are  :  the  Silver,  the  Iron,  and  the  Sulphur  tests. 

l.  The  Silver  Test.  Nitrate  of  Silver. — This  yields,  with  prussic 
acid,  a  dense  white  precipitate,  speedily  subsiding  in  heavy  clots  to 
the  bottom  of  the  vessel,  and  leaving  the  liquid  almost  clear.  The 
precipitate  is  identified  as  cyanide  of  silver  by  the  following  proper¬ 
ties  : — a.  It  is  insoluble  in  cold  nitric  acid  ;  but  when  drained  of  water, 
and  a  sufficient  quantity  of  strong  acid  is  added,  it  is  easily  dissolved 
on  boiling,  b.  It  evolves  prussic  acid,  when  digested  in  hydrochloric 
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acid.  c.  The  precipitate,  when  well  dried ,  and  heated  in  a  small 
reduction-tube,  yields  cyanogen,  which  may  be  burnt  as  it  issues, 
producing  a  rose-red  flame  with  a  blue  halo.  This  is  a  well-marked 
character,  and  at  once  identifies  the  acid  which  yielded  the  precipitate 
as  prussic  acid.  By  this  property,  the  cyanide  is  eminently  distin¬ 
guished  from  all  the  other  salts  of  silver.  In  the  employment  of  the 
silver  test  for  the  detection  of  the  vapour  of  the  poison,  we  place  a  drop 
of  the  silver  solution  in  a  watch-glass,  and  invert  it  over  anothei 
watch-glass  or  beaker  containing  the  suspected  poisonous  liquid 
Cyanide  of  silver,  indicated  by  the  formation  of  an  opaque  white  film 
in  the  solution,  is  immediately  produced,  if  only  in  a  moderate  state 
of  concentration.  One  drop  of  a  diluted  acid  containing  less  thar 
l-50th  of  a  grain  of  the  anhydrous  acid  produces  speedily  a  visible 
effect.  When  the  prussic  acid  is  more  diluted,  a  few  minutes  are  re 
quired  ;  and  the  opaque  film  begins  to  show  itself  at  the  edges  of  the 
silver  solution.  In  this  case  the  action  may  be  accelerated  by  the 
heat  of  the  hand.  If  the  vapour  is  allowed  to  reach  the  nitrate  oi 
silver  gradually  and  much  diluted  with  air,  then,  instead  of  an  opaque 
film  of  cyanide  of  silver,  crystals  well  defined  under  the  microscope 
will  be  slowly  produced,  and  these  will  constitute  an  additional  prooi 
of  the  presence  of  the  acid  in  a  state  of  vapour.  These  crystals  have 
the  form  of  slender  prisms  with  oblique  terminations.  They  are  of  ter 
grouped,  and  generally  require  a  high  magnifying  power  to  rendei 
them  visible. 

2 .  The  Iron  Test. — The  object  of  the  application  of  this  test,  h 
the  production  of  Prussian  blue.  We  add  to  a  small  quantity  of  the 
suspected  poisonous  liquid  a  few  drops  of  a  solution  of  potash  and  oi 
green  ferrous  sulphate.  A  dirty  green  or  brownish  precipitate  falls 
on  warming  this,  and  then  adding  dilute  hydrochloric  or  sulphuric 
acid,  the  liquid  becomes  blue  ;  and  Prussian  blue  of  its  well-knowr 
colour,  unaffected  by  diluted  acids,  subsides.  If  the  prussic  acid  is  ir 
small  quantity,  the  liquid  is  at  first  yellow,  from  the  ferric  salt  formed ; 
it  then  becomes  green,  but  the  precipitate  ultimately  subsides  so  as  tc 
appear  of  a  deep  blue  colour  in  mass.  The  iron  test  may  be  employed 
for  the  detection  of  the  vapour  of  prussic  acid,  by  the  same  method  as 
that  described  in  speaking  of  the  silver  test.  For  this  purpose  we 
place  a  few  drops  of  a  solution  of  potash  in  a  watch-glass  or  saucer, 
and  invert  it  over  the  suspected  liquid.  After  a  few  minutes’  exposure 
a  drop  of  solution  of  green  ferrous  sulphate  may  be  added,  and  then  a 
drop  of  diluted  hydrochloric  acid,  when  Prussian  blue  will  appear, 
The  silver  and  the  iron  tests  may  be  easily  conjoined  in  testing  the  same 
quantity  of  poison.  If  the  precipitated  cyanide  of  silver,  obtained  bj 
the  addition  of  nitrate  of  silver  to  the  suspected  liquid,  is  dried  and  then 
moistened  with  strong  hydrochloric  acid,  the  vapour  may  be  collected 
in  a  watch-glass  or  saucer,  on  the  plan  above  described.  Prussian 
blue  will  be  procured,  and  this  corroborates  the  action  of  the  silver 
test. 

3.  The  Sulphur  Test. — If  a  small  quantity  of  yellow  sulphide  oi 
ammonium  is  added  to  a  few  drops  of  a  solution  of  prussic  acid,  and 
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the  mixture  is  gently  warmed,  it  becomes  colourless,  and,  on  evapora¬ 
tion,  leaves  crystals  of  sulphocyanide  of  ammonium — the  sulphocyanic 
acid  being  indicated  by  the  intense  blood-red  colour  produced  on  adding 
to  the  dry  residue  a  solution  of  a  nearly  neutral  ferric  salt  :  this  red 
colour  immediately  disappears  on  adding  a  few  drops  of  a  solution  of 
corrosive  sublimate.  The  colour  is  also  destroyed  by  strong  acids, 
and  its  intensity  is  diminished  by  moderate  dilution  with  water.  This 
process  is  very  delicate,  and  it  therefore  requires  some  care  in  its 
application  :  thus,  if  the  boiling  and  evaporation  are  not  carried  far 
enough,  the  ferric  salt  will  be  precipitated  black  by  the  undecomposed 
sulphide  ;  and,  if  the  heat  be  carried  too  far,  the  sulphocyanide  of 
ammonium  may  itself  undergo  decomposition,  and  be  lost.  The 
evaporation  should  therefore  take  place  over  a  water  bath.  It  will 
be  perceived,  too,  that  it  requires  a  longer  time  for  its  application  than 
either  the  silver  or  the  iron  test.  If  the  prussic  acid  contains  traces 
of  Prussian  blue  or  a  salt  of  iron,  it  will  acquire  a  dark  colour  on  the 
addition  of  the  sulphide. 

The  great  utility  of  the  sulphur  test,  however,  is  in  its  application 
to  the  detection  of  the  minutest  portion  of  prussic  acid  when,  in  a 
state  of  vapour,  1  in  400,000  being  recognisable.  In  this  respect  it 
surpasses  any  other  process  yet  discovered.  In  order  to  apply  it,  we 
place  the  diluted  prussic  acid  in  a  watch-glass,  and  invert  over  it  another 
watch-glass,  holding  in  its  centre  one  drop  of  the  yellow  sulphide  of 
ammonium.  No  change  apparently  takes  place  in  the  sulphide  ;  but 
if  the  watch-glass  is  removed  after  the  lapse  of  from  half  a  minute  to 
ten  minutes,  according  to  the  quantity  and  strength  of  the  prussic 
acid  present,  crystallised  sulphocyanide  of  ammonium  will  be  obtained 
on  gently  evaporating  the  liquid  to  dryness.  With  an  acid  of  from  3 
to  5  per  cent,  the  action  is  completed  in  ten  seconds.  The  addition  of 
one  drop  of  the  neutral  ferric  sulphate  (free  from  nitric  acid)  to  the  dried 
residue,  brings  out  the  blood-red  colour  instantly,  which  is  intense  in 
proportion  to  the  quantity  of  sulphocyanide  present.  When  the 
prussic  acid  is  much  diluted,  the  warmth  of  the  hand  may  serve  to 
expedite  the  evolution  of  the  vapour. 

Detection  in  the  Blood  by  the  Spectroscope. — As  cyanogen  kills  by 
forming  cy-hsemoglobin,  this  may  be  looked  for.  The  test  is  exceed¬ 
ingly  reliable.  To  a  dilute  solution  of  blood  a  few  grains  of  ferri- 
cyanide  of  potassium  is  added,  and  on  shaking  this  leads  to  the  forma¬ 
tion  of  methsemoglobin .  This  solution  is  then  divided  into  two  parts, 
to  one  of  which  a  drop  or  two  of  distillate  is  added.  The  presence  of 
HCN  is  instantly  revealed  by  the  occurrence  of  a  bright  red  blood 
colour  which  is  easily  recognised  in  comparison  with  the  brown  of  the 
control  tube.  Spectroscopically  the  prussic  acid  blood  tube  shows  a 
broad  absorption  band  between  D  and  E.  This  reaction  is  given  by 
dilutions  as  small  as  1 :  3000,000. 

Prussic  Acid  in  Organic- Liquids.  Detection  without  Distillation. — 
The  organic  liquid  may  be  placed  in  a  wide-mouthed  bottle,  to  which 
a  watch-glass  has  been  previously  fitted  as  a  cover.  The  capacity  of 
the  bottle  may  be  such  as  to  allow  the  surface  of  the  liquid  to  be  within 
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one  or  two  inches  of  the  concave  surface  of  the  watch-glass.  The 
solution  of  nitrate  of  silver  is  then  used  as  a  trial  test  in  the  way  already 
described.  If  the  1- 200th  of  a  grain  of  prussic  acid  is  present,  and  not 
too  largely  diluted,  it  will  be  detected  (at  a  temperature  of  60°  F.)  by 
the  drop  of  nitrate  of  silver  being  converted  into  an  opaque  white  or 
crystalline  film  of  cyanide  of  silver,  the  chemical  change  commencing 
at  the  margin.  We  may  then  substitute  yellow  sulphide  of  ammonium 
for  the  nitrate  of  silver,  and  proceed  in  the  manner  above  described. 
It  may  be  sometimes  necessary  to  place  the  bottle  in  a  basin  of  warm 
water.  If  the  solution  of  silver  is  tarnished  by  sulphuretted  hydrogen, 
as  a  result  of  putrefaction,  the  sulphur  test  alone  should  be  used.  By 
this  process  prussic  acid  was  detected  in  the  stomach  of  a  person 
poisoned  by  it,  as  late  as  twelve  days  after  death.  After  the  stomach 
had  been  exposed  for  a  few  days  longer,  all  traces  of  the  poison  had 
disappeared. 

j Detection  by  Distillation.- — The  organic  liquid  should  be  faintly 
acidulated  with  tartaric  acid  distilled  in  a  water-bath  at  212°  F.,  and 
about  one-sixth  or  one-eighth  of  the  contents  of  the  retort  collected 
in  a  receiver  kept  cool  by  water.  The  tests  may  now  be  applied  to 
the  distilled  liquid.  If  the  trial  test  indicate  that  the  quantity  oi 
poison  is  small,  a  solution  of  nitrate  of  silver  or  of  caustic  potash  may 
be  placed  in  the  receiver,  to  fix  the  acid  as  it  is  distilled  over  ;  Prussian 
blue  may  then  be  procured  in  the  manner  described,  or  the  vapour  may 
be  at  once  absorbed  by  yellow  sulphide  of  ammonium  in  the  receiver, 
and  the  liquid  evaporated  to  obtain  sulphocyanide.  Prussic  acid  has 
been  found  in  the  stomach  by  distillation  so  late  as  seven  days  after 
death,  although  the  odour  could  not  be  perceived  before  distillation. 
In  the  case  of  Montgomery  (Rep.  of  trial  of  Thompson,  Glasgow  Cir. 
Court,  1857,  by  Hugh  Cowan,  pp.  9  and  53),  the  deceased  died  in  about 
fifty  minutes  after  having  taken  two  drachms  of  prussic  acid  (equiva¬ 
lent  to  three  and  a  quarter  grains  of  anhydrous  acid).  The  death  took 
place  on  September  13th  ;  the  body  was  buried  on  the  17th,  and  ex¬ 
humed  on  the  30th.  The  parts  removed  were  then  put  into  stoppered 
bottles,  and  on  October  5th  the  Drs.  McKinlay  detected  prussic  acid 
doubtfully  by  the  odour,  but  distinctly  by  the  three  tests,  in  the 
stomach,  before  distillation,  as  well  as  in  the  liquid  distilled  from  the 
stomach  and  its  contents.  They  did  not  succeed  in  detecting  its 
presence  in  the  tissues.  About  five  weeks  subsequently  to  this  analysis, 
the  viscera,  which  had  been  kept  closely  secured  in  glass  bottles,  were 
examined  by  Maclagan.  The  heart,  kidneys,  and  intestines  gave  no 
indication  of  the  presence  of  the  poison  ;  but  it  was  detected  by  the 
sulphur  test,  in  the  form  of  vapour,  in  one  half  of  the  spleen,  although 
there  was  no  odour  of  the  poison.  When  the  viscera  containing  the 
poison  have  undergone  putrefaction,  no  trace  of  the  acid  may  be 
found  either  by  its  vapour  or  by  distillation.  In  this  case  it  may  have 
been  converted  into  sulphocyanide  of  ammonium  by  sulphide  of 
ammonium  produced  during  putrefaction.  The  sulphocyanide  may 
then  be  dissolved  out  of  the  dried  viscera  or  liquids  by  alcohol,  and  the 
solution  evaporated  to  dryness,  the  residue  redissolved  in  water  and 
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tested  by  a  ferric  salt.  In  this  way  Sir  Thos.  Stevenson  has  detected 
the  poison  in  blood  kept  for  a  year  after  death  from  prussic  acid.  Much 
is  lost  by  reason  of  The  great  volatility  of  the  acid.  The  author  has 
found  the  vapour  to  traverse  paper  and  wet  and  dry  bladder  in  a  few 
minutes.  Hence  all  viscera  suspected  to  contain  prussic  acid  should 
be  preserved  in  well- stoppered  glass  bottles. 

In  the  Tissues. — Soon  after  death  the  poison  may  be  easily 
detected  in  the  blood,  secretions,  or  any  of  the  soft  organs,  by  placing 
them  in  a  bottle,  and  collecting  the  vapour  in  the  manner  already 
described.  This  will  be  found  to  be  far  more  convenient  and  satis¬ 
factory  than  the  process  by  distillation.  After  putrefaction  the  acid 
may  be  detected  as  sulphocyanide. 

Oil  of  Bitter  Almonds. — The  essential  oil,  which  is  often  called  peach- 
nut  oil,  is  colourless  when  pure,  but  it  commonly  has  a  pale  yellow 
colour,  and  a  strong  odour  of  bitter  almonds,  by  which  it  may  be 
identified.  It  has  a  hot,  burning  taste,  and  a  feeble  acid  reaction.  It 
produces,  when  dropped  on  paper,  a  greasy  stain  which  does  not  entirely 
disappear  by  the  application  of  heat.  It  has  a  specific  gravity  of 
1  043,  and  sinks  in  water,  which  dissolves  about  one-thirtieth  part.  It 
is  soluble  in  alcohol  and  ether  in  all  proportions.  When  mixed  with  a 
few  drops  of  strong  sulphuric  acid,  it  forms  a  rich  crimson-red  liquid 
which,  if  exposed  to  air,  becomes  yellow.  When  poured  into  col- 
water,  the  crimson  colour  is  immediately  destroyed,  and  a  yellow  colour 
ing  matter  falls  in  globules.  The  smell  and  taste  of  this  oil,  with  the 
chemical  tests,  are  sufficient  for  its  identification  ;  but  nitro-benzene 
possesses  a  similar  odour,  and  has  been  mistaken  for  it.  When  pure, 
and  free  from  prussic  acid,  it  is  rapidly  converted  by  oxidation  into 
crystallised  benzoic  acid.  The  impure  oil  undergoes  this  change 
slowly. 

Tbe  vapour  of  prussic  acid  does  not  so  readily  escape  from  this  oil 
as  from  the  watery  solution  ;  hence  the  vapour  tests  do  not  so  quickly 
give  characteristic  results.  Tests. — 1.  Add  to  one  or  two  drops  of 
the  oil  a  like  quantity  of  yellow  sulphide  of  ammonium.  Mere  mixture 
at  a  low  temperature  only  produces  sulphocyanate  after  standing  ten 
minutes  or  longer  ;  but  if  the  liquid  is  warmed  with  alcohol  the  conver¬ 
sion  is  immediate,  and  the  change  is  indicated  by  the  blood-red  colour 
struck  on  adding  ferric  sulphate  to  the  liquid.  If  any  unchanged 
sulphide  should  give  a  black  colour,  this  may  b  e  removed  by  the  addi¬ 
tion  of  one  or  two  drops  of  hydrochloric  acid.  2.  Dissolve  one  or  two 
drops  of  the  oil  in  alcohol  and  add  to  the  mixture  a  few  drops  of  a 
solution  of  potash,  followed  by  a  solution  of  ferrous  sulphate,  and  then 
hydrochloric  acid.  Prussian  blue  is  formed  on  warming  the  mixture 
and  adding  dilute  sulphuric  or  hydrochloric  acid.  The  silver  test  is 
inapplicable  to  the  oil  in  its  ordinary  state.  The  vapour  of  the  oil 
produces  no  change  in  a  drop  of  a  solution  of  nitrate  of  silver,  except 
after  long  exposure.  If,  however,  the  oil  be  heated,  there  is  an  im¬ 
mediate  production  of  the  cyanide  of  silver.  The  two  tests  above 
mentioned,  combined  with  the  odour,  are  sufficient  for  all  practical 
purposes. 
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Cyanide  of  Potassium. — Commercial  cyanide  of  potassium  is  usually 
seen  in  hard  white  masses.  It  is  deliquescent,  and  very  soluble  in 
water  :  the  solution,  when  pure,  is  colourless,  and  has  a  strong  alkaline 
reaction,  a  soapy  feel,  and  a  powerful  odour  of  prussic  acid.  It  is 
not  very  soluble  in  pure  and  strong  alcohol.  1.  It  is  decomposed  by 
all  acids,  and  prussic  acid  is  set  free.  2.  The  potassium  is  precipi¬ 
tated  by  tartaric  acid  and  by  platinic  chloride.  3.  It  gives  a  white 
precipitate  with  nitrate  of  silver,  which,  when  dried  and  heated,  pos¬ 
sesses  all  the  properties  of  cyanide  of  silver.  This  precipitate  is  easily 
redissolved  by  a  slight  excess  of  the  solution  of  cyanide  of  potassium. 
4.  If  a  solution  of  ferrous  sulphate  is  added  to  a  solution  of  the  cyanide 
of  potassium,  and  after  agitation,  dilute  sulphuric  acid,  Prussian  blue 
will  result.  £.  A  single  grain  of  this  salt  moistened  with  water  in  a 
watch-glass,  gives  a  well-marked  reaction,  by  its  vapour,  with  the 
silver  and  sulphur  tests.  Should  this  experiment  fail,  a  drop  of  yellow 
sulphide  of  ammonium  may  be  heated  with  the  cyanide — the  liquid 
acidulated  with  hydrochloric  acid,  and  a  solution  of  ferric  sulphate 
added.  The  red  colour  of  ferric  sulphocyanate  immediately  appears. 

Potassium  Cyanide  in  Organic  Substances.- — The  salt  may  be  ob¬ 
tained  as  a  soluble  fixed  residue  from  organic  matter  by  drying  and 
incinerating  it  in  close  vessels  ;  or  prussic  acid  may  be  at  once  procured 
by  distilling  the  contents  of  the  stomach  with  diluted  sulphuric  acid. 

Lwow  has  detected  cyanide  of  potassium  in  the  body  one  hundred 
days  after  death  (“  Ann.  d’Hyg.,”  1882,  t.  viii.,  p.  571),  and  Zillner 
four  months  after  death  ( Vierteljahrsschrift  f.  Gerichtl.  Med.,  xxxv., 
1882,  p.  193). 

Cases. — The  following  possess  some  features  of  interest. 

In  1899  at  Pershore,  Worcestershire,  Dr.  Emerson  met  with  a  case  in  which, 
although  the  victim  (suicide)  had  swallowed  a  large  dose,  there  was  no  smell  of 
the  acid  in  the  room  or  at  the  lips  of  the  body,  although  less  than  one  and  a  half 
hours  had  elapsed  when  he  was  found  ;  he  was  found  lying  in  his  armchair  as 
though  he  had  died  from  heart  failure  of  natural  origin.  There  was  no  smell 
on  removing  the  stomach,  and  only  a  faint  odour  from  the  lungs.  On  opening 
the  jar  in  which  the  stomach  had  been  preserved  there  was,  however,  a  strong 
smell  of  the  acid. 

In  1904  the  notorious  Whitaker  Wright  poisoned  himself  in  court  with  cya¬ 
nide  of  potassium  after  being  sentenced  to  a  term  of  penal  servitude  ;  and  in 
his  case  every  viscus  smelt  strongly  of  the  acid,  although  he  died  within  a  minute 
or  two  after  taking  the  dose  ( Lancet ,  1904,  1,  609). 

In  the  Chemist  and  Druggist  for  May  15th,  1897,  p.  773,  is  an  interesting 
account  of  the  destruction  of  an  elephant  by  poison,  but  it  is  doubtful  whether 
death  was  due  to  prussic  acid  or  to  aconite.  The  weight  of  the  beast  was  3  tons 
12  cwt.  At  12.15  he  was  given  sixty  grains  of  Merck’s  aconitine  concealed  in  a 
carrot  ;  this  having  no  immediate  effect  he  was,  a  quarter  of  an  hour  later,  given 
four  ounces  of  Scheele’s  hydrocyanic  acid,  and  at  intervals,  three  further  similar 
doses  ;  he  died  at  2.30.  That  the  acid  was  potent  was  proved  by  the  narrow 
escape  of  a  boy  who  inhaled  accidentally  some  of  the  fumes  in  filling  the  syringe, 
and  was  made  very  ill  thereby,  as  also  by  the  fact  that  a  black  bear,  weight  not 
stated,  was  killed  by  two  ounces  of  the  same.  It  seemed  probable  to  the  slayer 
that  it  was  the  aconitine  and  not  the  prussic  acid  that  killed  the  elephant. 

An  extraordinary  case  of  poisoning  by  the  fumes  of  the  acid  is  recorded 
{Lancet,  1,  1899,  p.  43).  Owing  to  an  accident  some  gallons  of  strong  sulphuric 
acid  came  in  contact  with  a  large  quantity  of  cyanide  of  potassium  in  a  small 
room  in  which  were  some  children. 
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It  seems  that  for  many  years  in  South  Africa,  India,  U.S.A.,  etc., 
the  fumes  of  hydrocyanic  acid  or  cyanogen  are  frequently  used  to 
fumigate  rooms  to  free  them  from  bugs,  lice,  etc.  Dr.  Benj.  Cohen 
gives  an  interesting  account  of  a  professional  fumigator  being  hoist 
with  his  own  petard  ( South  African  Medical  Record ,  Feb.  12th,  1916, 
p.  35).  Happily  the  case  did  not  end  fatally.  Dr.  Cohen  advocates 
artificial  respiration  as  the  best  and  most  urgent  form  of  treatment. 
Convulsions  almost  like  those  of  strychnine  poisoning  were  a  very 
prominent  feature. 

The  following  case  of  recovery  after  swallowing  at  least  twenty 
grains  of  potassium  cyanide  is  reported  byT.  R.  Wigles worth  (. B.M.J. , 
1,  1897,  p.  1039).  A  miner  was  seen  to  drink  something  from  a  bottle, 
throw  the  bottle  away,  and  fall  down  in  convulsions,  foaming  at  the 
mouth. 

I  saw  him  not  less  than  fifteen  minutes  after  drinking  the  fluid.  He  was  lying 
insensible  on  his  back  on  the  floor  (where  he  had  been  placed).  His  face  was 
greyish-blue  in  colour,  the  mouth  covered  with  foam,  and  the  jaws  tightly 
clenched,  so  much  so  that  I  broke  one  of  his  teeth  in  forcing  open  his  mouth  to 
insert  the  stomach  tube.  The  eyes  were  intensely  injected  and  fixed,  and  the 
pupils  widely  dilated,  but  the  conjunctival  reflexes  were  not  entirely  absent. 
The  breathing  was  pectoral,  the  inspirations  were  jerky  and  sounded  similar  to  a 
faint  hiccough.  The  pulse  was  small  and  rapid.  The  arms  were  slightly  flexed 
at  the  elbow,  the  fingers  tightly  contracted,  and  the  thumbs  pressed  firmly  into 
the  palms  ;  the  abdominal  muscles  were  rigid.  There  was  no  escape  of  urine 
nor  of  faeces. 

As  soon  as  I  was  able  to  separate  his  teeth  sufficiently,  I  introduced  the 
stomach  tube,  and  washed  out  his  stomach  with  clean  water,  and  then  injected 
a  mixture  of  sulphate  of  iron,  carbonate  of  potash,  and  pure  ether,  which  was 
retained  for  about  five  minutes,  when  he  vomited,  the  vomit  being  distinctly 
stained  blue.  I  then  poured  a  stream  of  cold  water  over  the  back  of  the  neck 
and  spine,  and  over  the  region  of  the  heart.  His  pulse  and  breathing  rapidly 
improved,  but  the  muscular  contractions  remained  until  6.30  p.m.,  nor  did  he 
regain  full  consciousness  until  8.15  p.m.,  when  he  spoke  and  answered  questions 
quite  rationally,  although  he  denied  all  recollection  of  taking  the  poison.  I  then 
left  him,  giving  him  a  mixture  of  sulphate  of  iron  and  carbonate  of  ammonium 
to  take  every  hour.  He  complained  next  day  of  his  teeth  feeling  tender,  but 
was  otherwise  well. 

Two  cases  of  recovery  from  large  doses  of  potassium  cyanide  are  reported 
by  W.  F.  Stevenson  ( Lancet ,  1871,  1,  p.  806).  In  1862  a  man  swallowed  the 
greater  part  of  a  solution  containing  an  ounce  of  the  commercial  cyanide,  which 
he  had  dissolved  for  the  purpose.  Taafe  applied  the  stomach-pump,  and  cold 
affusion  freely.  In  two  hours  the  man  vomited,  and  from  that  time  rapidly 
recovered. 

In  1876,  a  patient  was  admitted  into  Guy’s  Hospital  suffering  from  the  effects 
of  a  handful  of  bitter  almonds,  which  he  had  eaten.  The  symptoms  were  those 
of  prussic  acid  poisoning,  from  which  he  recovered. 

Mr.  McCarthy  related  to  the  editor  a  curious  case  that  occurred  some  years 
ago,  in  which  a  gentleman  was  fatally  poisoned  in  Ireland  by  drinking  the  first 
glassful  out  of  a  new  bottle  of  noyeau  liqueur.  There  had  accumulated  in  the 
bottle  and  floated  to  the  top  a  sufficient  quantity  of  prussic  acid  to  kill. 

In  one  case,  a  woman  swallowed  about  seventeen  drops  of  the  essential  oil 
of  bitter  almonds,  and  she  died  in  half  an  hour.  The  first  symptoms  observed 
in  this  case  were  strong  convulsions,  the  deceased  throwing  her  arms  about  as 
if  in  pain.  A  boy,  set.  13,  swallowed  a  quantity  of  the  oil  ;  he  was  found  lying 
on  the  floor  motionless  and  insensible  ;  the  face  pale,  the  eyes  opened  and  fixed, 
the  pupils  dilated,  and  he  was  rolling  about  and  panting  for  breath  ;  the  pulse 
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at  the  wrist  was  imperceptible  ;  he  died  in  a  quarter  of  an  hour  without  any 
convulsions  appearing.  A  man,  aet.  20,  swallowed  about  two  ounces  of  the  oil. 
A  person  present  saw  him  fall  suddenly  while  in  the  act  of  swallowing  :  he  made 
a  loud  cry,  gave  one  deep  expiration,  and  died. 

In  another  case,  a  woman,  set.  46,  who  had  been  in  the  habit  of  using  the 
almond  essence  for  flavouring  confectionery,  swallowed  about  half  an  ounce 
(equal  to  thirty  drops  of  the  oil).  She  died  in  less  than  half  an  hour. 
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Poisoning  by  Ferro-  and  Ferri-cyanides. 

Potassium  ferrocyanide  (yellow  prussiate  of  potash)  has  generally 
been  regarded  as  non-toxic,  but  cases  of  severe  poisoning  or  death  have 
followed  its  ingestion  (Volz,  Vrtljschr.  /.  ger.  Med.,  1877,  xxvi.,  57  ; 
Schlichte,  Med.  Corr.Bl.  d.  Wurttemb.  drtzl.  Verein,  1895,  lxv.,  25). 

Ipsen  investigated  a  case  in  which  an  old  man  poisoned  his  wife 
with  repeated  doses  of  ferrocyanide  of  potassium.  The  symptoms  came 
in  paroxysms  coincident  with  the  poison  administered  and  recovery 
took  place  very  rapidly.  In  one  attack,  however,  she  died ;  the  salt 
was  easily  found  in  her  organs  by  the  prussian  blue  test  (“  Gerichts- 
arztliche  und  Polizeiarztliche  Technik,”  Wiesb.,  1914,  p.  716). 

Poisoning  by  Ammonium  Sulphocyanide  and  Potassium 

SULPHOCYANIDE. 

Blyth  (“  Poisons  ”)  says  that  in  large  doses  these  salts  are  poisonous  ; 
the  latter  is  a  normal  constituent  of  saliva  in  minute  quantities,  but 
in  large  doses  is  said  to  produce  paralysis  and  convulsions,  later 
probably  asphyxial ;  these  results  have  been  obtained  in  rabbits  and 
dogs.  Christison  termed  it  a  feeble  poison. 

The  editor  finds  a  single  case  recorded  in  a  human  being  : — 

On  Wednesday,  February  28th,  the  borough  coroner  (Mr.  H.  Saunders 
French)  held  an  inquest  at  the  Hoop  Hotel,  Bridge  Street,  Cambridge,  on  the 
body  of  Florence  Eliza  Stearn,  aged  thirty-five,  who  had  died  after  taking  sul¬ 
phocyanide  of  ammonium.  Mr.  David  John  Rygate,  surgeon,  deposed  to  being 
called  in  to  see  the  deceased  at  9.30  p.m.  on  Sunday,  February  25,  when  he  was 
informed  that,  about  2  p.m.,  she  had  taken  sulphocyanide  of  ammonium.  The 
father  of  the  deceased  then  told  witness  the  story  of  the  events  of  the  day.  Wit¬ 
ness  ordered  the  deceased  to  bed,  and  at  2.30  a.m.,  on  Monday  he  found  her  un¬ 
conscious,  with  rigidity  of  the  muscles  of  the  arms  and  jaws.  By  injections  of 
ether  attempts  were  made  to  revive  her,  but  convulsions  ensued  and  the  deceased 
expired  on  Monday  evening  at  6.30.  A  post-mortem  of  the  body  had  been  made. 
He  was  of  opinion  that  the  deceased  died  from  convulsions,  whether  caused  by 
taking  poison  or  not  he  was  not  absolutely  certain,  as  he  was  not  sufficiently 
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competent  to  detect  the  small  amount  of  poison  which  had  been  taken.  The 
remedies  applied  got  rid  of  the  greater  part  of  the  compound,  and  he  had  not  much 
doubt  that  the  deceased  died  of  the  after-effects  of  the  small  quantity  which  got 
into  the  system.  The  jury  returned  a  verdict  of  “Death  from  convulsions, 
probably  caused  by  taking  a  quantity  of  sulphocyanide  of  ammonium  whilst 
of  unsound  mind  ”  ( Cambridge  Chronicle ,  reproduced  in  Pharm.  Jour.y  p.  791, 
for  March  17th,  1894). 

Sub-Group  2. — (1)  Poisoning  by  Acetic  Acid. 

Toxicity. — This  acid  has  been  generally  excluded  from  the  class  of 
poisons,  but  in  1901  one  fatal  accident  and  one  suicide  were  due  to  it. 
The  editor  is  unable  to  find  records  of  the  cases.  Common  vinegar , 
which  contains  only  4  or  5  per  cent,  of  acetic  acid,  has  been  often  taken 
in  large  doses  without  injurious  consequences.  From  the  experiments 
performed  by  Orfila  on  dogs,  and  from  one  case  which  he  reports  as 
having  occurred  in  the  human  subject,  acetic  acid,  when  concentrated, 
appears  to  exert  an  irritant  action  on  the  body  (“  Ann.  d’Hyg.,”  1831, 
2,  159  ;  also  “  Toxicol.,”  vol.  2,  p.  198).  This  is  not  more  than  we 
might  have  expected,  seeing  that  the  concentrated  acid  is  highly  corro¬ 
sive.  In  the  case  referred  to,  the  deceased,  a  female,  aged  nineteen, 
was  found  dying  on  the  highway.  She  suffered  from  convulsions, 
complained  of  pain  in  the  stomach,  and  died  in  a  short  time.  On 
inspection,  the  stomach  was  found  neither  softened  nor  corroded,  but 
its  mucous  membrane  near  the  pylorus  was  almost  black.  The  mucous 
glands  were  prominent,  and  the  vessels  were  filled  with  dark  coagulated 
blood. 

Analysis. —  Vinegar ,  which  may  be  regarded  as  an  organic  mixture 
containing  a  small  proportion  of  acetic  acid,  may  be  examined  by 
distilling  a  portion,  and  testing  the  distilled  liquid  for  the  acid.  Vine¬ 
gar,  as  it  exists  in  commerce,  may  contain  a  small  quantity  of  sul¬ 
phuric  acid,  and  occasionally  traces  of  lead  and  copper.  In  general 
it  is  easily  recognised  by  its  odour. 

Case. — In  the  following  case  it  is  to  be  presumed  that  the  acetic 
acid  was  mainly  responsible,  as  red  oxide  of  mercury  is  not  a  very  active 
poison,  at  any  rate  as  a  corrosive. 

C.  S.,  a  well-nourished  girl,  aged  seventeen,  was  admitted  to  the  Hereford 
Infirmary  at  midday  on  November  22nd,  having  swallowed  half  an  hour  previously 
one  ounce  of  acetic  acid,  to  which  she  had  added  an  unknown  amount  of  the  red 
oxide  of  mercury.  Evidence  showed  that  the  bottle  she  brought  to  the  chemist’s 
for  the  acid  was  perfectly  clean.  Afterwards  there  was  found  on  the  bottom  of 
the  broken  bottle  a  red  deposit,  which  on  analysis  proved  to  be  red  oxide  of 
mercury.  The  inference  drawn  was  that  in  addition  to  the  ounce  of  acetic  acid, 
thirty  grains  at  least  of  the  oxide  had  been  taken,  as  it  was  proved  that  one 
drachm  of  acetic  acid  dissolved  five  grains  of  the  oxide. 

The  symptoms  were  stertorous  breathing,  vomiting  of  frothy  fluid,.no  blood  ; 
pain  in  throat  and  stomach,  and  frequent  bloody  evacuations  from  the  bowel, 
many  times  copious  clots  being  passed.  The  patient  was  conscious  all  through, 
but  very  collapsed  ;  there  were  no  convulsions,  and  very  slight  charring  of  the 
mouth.  Treatment  consisted  of  magnesia  suspended  in  emulsion,  lime  water, 
and  olive  oil,  with  hypodermic  injections  of  ether.  The  patient  died,  apparently 
from  haemorrhage,  at  4.30  p.m.  next  day,  seventeen  hours  after  taking  the  poison. 

On  post-mortem  examination  eight  hours  after  death,  the  oesophagus  was 


666 


POISONING  BY  TARTARIC  ACID 


inflamed  and  congested,  and  the  stomach  intensely  so.  At  the  pyloric  end  was 
large  patch,  quite  black  and  charred,  with  the  mucous  membrane  quite  destroyed 
the  organ  was  empty.  The  duodenum  was  also  inflamed  in  patches,  but  nc 
ulcerated.  Both  ventricles  of  the  heart  were  contracted  and  empty.  The  trache 
and  larynx  were  inflamed  as  far  down  as  the  bifurcation  of  the  bronchi.  Thei 
was  no  peritonitis  ( B.M.J. ,  1,  1896,  p.  19). 

Several  fatal  cases  have  occurred  through  the  incautious  use  of  th 
acid  for  domestic  purposes.  Vide  Lancet,  1,  1909,  p.  656  (“What’ 
in  a  name  ?  ”).  Vide  also  Lancet,  vol.  2,  1905,  for  additional  cases 
fatal. 
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391. 

(2)  Poisoning  by  Tartaric  Acid. 

Symptoms  and  Appearances.- — Tartaric  acid  is  not  common! 
regarded  as  a  poison  ;  but  at  least  one  case  has  occurred,  in  whicj 
there  was  no  doubt  that  it  acted  as  an  irritant  and  destroyed  life.  Th 
case  referred  to  was  the  subject  of  a  trial  for  manslaughter  (E.  v.  Wat 
kins,  C.  C.  C.,  January,  1845).  The  accused  gave  the  deceased,  a  mar 
aged  twenty-four,  one  ounce  of  tartaric  acid  instead  of  aperient  salt 
The  deceased  swallowed  the  whole,  dissolved  in  half  a  pint  of  warn 
water  ;  he  immediately  exclaimed  that  he  was  poisoned  ;  he  com 
plained  of  having  a  burning  sensation  in  his  throat  and  stomach,  a 
though  he  had  drunk  oil  of  vitriol,  and  stated  that  he  could  compan 
it  to  nothing  but  being  all  on  fire.  Soda  and  magnesia  were  adminis 
tered  with  diluent  drinks.  Vomiting  set  in,  and  continued  unti 
death,  which  took  place  nine  days  afterwards.  On  inspection,  nearb 
the  whole  of  the  alimentary  canal  was  found  highly  inflamed.  Th< 
accused  admitted  that  he  had  made  a  mistake,  and  tartaric  acid  wai 
found  in  the  dregs  of  the  cup.  The  jury  acquitted  the  prisoner 
Another  case  of  poisoning  by  this  acid,  with  a  report  of  the  results  o 
analysis,  has  been  published  by  Devergie  (“Ann.  d’Hyg.,”  1851,  2 
422).  This  case  gave  rise  to  a  controversy  between  Orfila  and  Dever 
gie,  the  points  in  dispute  relating  to  the  processes  for  the  detection  o: 
the  acid  in  the  stomach  and  tissues  (“  Ann.  d’Hyg.,”  1852,  1,  199,  382 
and  2,  230). 

Case.— In  the  B.M.J.  for  June,  1893,  p.  1321,  the  following  fatai 
case  is  reported  by  Dr.  Edgar  Trevithick,  of  Cheltenham  : — 

In  this  case  death  occurred  on  May  26th  (this  being  the  seventh  day  aftei 
ignorant  self- administration),  in  a  woman,  aged  67.  The  exact  amount  taken  ] 
have  unfortunately  been  unable  to  determine  exactly.  The  woman  herseli 
owned  to  having  taken  “  about  two  teaspoonfuls.”  That,  I  found,  would 
represent  between  140  and  180  grains.  Since,  however,  both  she  and  her  hus¬ 
band  refused  to  admit  that  she  had  taken  anything  likely  to  disagree  with  her, 
it  is  not,  I  think,  improbable  that  a  larger  dose  than  that  mentioned  above  may 
in  reality  have  been  taken.  The  remnant  of  tartaric  acid  taken  from  the  room 
was  on  examination  found  to  be  free  from  admixture  or  impurities.  No  other 
irritant  poison  was  discoverable  in  the  house,  nor  did  any  of  the  circumstances 
in  any  way  point  to  the  likelihood  of  any  drug  other  than  tartaric  acid  being 
concerned. 
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The  symptoms  at  the  outset  were  acute  abdominal  pains,  vomiting  and 
diarrhoea  coming  on  in  the  above  order.  Pain  and  vomiting  appear  to  have 
supervened  almost  immediately  after  the  administration,  and  diarrhoea  set  in 
some  few  hours  later. 

When  I  first  saw  the  patient,  about  twenty-four  hours  after  the  onset  of  the 
symptoms,  I  found  her  suffering  from  intense  abdominal  pain,  and  screaming 
out  whenever  she  moved  in  bed.  At  this  time  the  pulse  was  very  fairly  good, 
the  tongue  was  already  very  dry,  the  temperature  100°  F.  On  the  fourth 
evening  the  patient  became  delirious,  and  remained  so  until  her  death.  About 
the  fourth  day  also  the  pulse  began  to  fail  markedly.  The  temperature  from 
this  time  forward  was  subnormal.  On  the  day  before  death  diarrhoea, 
which  had  been  checked,  recommenced.  The  urine  was  twice  tested  during  the 
illness,  and  found  to  be  free  from  albumen  or  sugar  ;  it  was  acid. 

A  necropsy  was  made  fourteen  hours  after  death  ;  rigor  mortis  was  then 
strongly  present.  On  opening  the  abdomen  the  whole  of  the  alimentary  canal 
gave  evidence  of  having  been  acutely  disordered.  The  serous  surface  of  the 
small  and  large  intestine  was  found  coated  with  a  layer  of  soft,  butterlike  lymph. 
The  serous  surface  of  the  stomach  appeared  free  from  this.  There  were  some 
patches  of  similar  inflammatory  product  on  portions  of  the  peritoneum  which 
lay  in  contact  with  the  inflamed  gut,  and  in  addition  there  was  a  small  similar 
patch  between  the  base  of  the  left  lung  and  the  diaphragm.  The  surfaces  of  the 
mesentery  were  free  from  lymph.  There  was  no  free  fluid  in  the  peritoneal 
cavity.  In  the  oesophagus  there  were  a  few  shallow  erosions.  In  the  stomach 
were  found  several  patches  of  subserous  haemorrhage,  and  the  mucous  mem¬ 
brane  was  covered  with  a  layer  of  rather  tenacious  mucus.  The  mucous  surface 
of  the  whole  intestine  showed  signs  of  recent  inflammation,  but  there  was 
nowhere  any  sign  of  chronic  disorder.  The  transverse  and  descending  colon 
appeared  perhaps  to  have  suffered  more  severely  than  any  other  part  of  the  gut. 
The  lungs  were  emphysematous,  the  liver  rather  fatty,  and  the  spleen  soft.  The 
heart,  kidneys,  pancreas,  vermiform  appendix,  and  pelvic  organs  were  normal. 
There  was  no  evidence  anywhere  of  tuberculosis. 

It  was  stated  in  evidence  at  the  inquest  by  the  chemist  who  sold  the  tartaric 
acid  that  the  poor  used  tartaric  acid  very  largely  in  concocting  summer  drinks, 
and  he  further  expressed  his  opinion  that  a  good  many  of  them  looked  upon 
tartaric  acid  and  cream  of  tartar  as  different  names  for  the  same  article.  The 
coroner’s  jury  returned  a  verdict  in  this  case  of  “  Accidental  poisoning  from  an 
overdose  of  tartaric  acid.” 

(3)  Poisoning  by  Tannic  Acid. 

The  following  is  from  the  Lancet,  2,  1903,  p.  1728  : — 

Dr.  F.  J.  Waldo  held  an  inquest  on  the  body  of  a  man  who  had  died  from 
acute  poisoning  by  tannin.  The  deceased  had  fallen  into  a  pit  of  tanning  liquor  ; 
death  resulted  three  and  a  half  hours  later  from  violent  diarrhoea  and  vomiting, 
A  similar  case  was  recorded  in  Germany  forty  years  ago.  It  would  seem  that 
tannin  is  an  irritant  poison  when  taken  in  large  doses.  (2  Binz,  E.Tr.,  p.  6.) 

The  editor  doubts  whether  it  was  simply  tannic  acid  that  caused 
either  fatality,  as  “  tanning  liquor  ”  would  be  very  likely  to  contain 
other  substances  of  an  irritant  or  poisonous  nature. 

(4)  Poisoning  by  Picric  Acid  or  Trinitrophenol. 

C6H2(N02)30H. 

Source  and  Method  of  Occurrence. — Picric  acid  is  obtained  by  drop¬ 
ping  phenol  into  nitric  acid,  heating  the  mixture  and  purifying  by 
re-crystallisation  (“  Extra  Pharm.,”  1904).  It  is  now  a  favourite 
dressing  for  burns,  and  toxic  effects  are  thus  produced,  one  case  at 
least  ending  fatally.  (Alexander,  Med.  Press  and  Circular,  1912,  112.) 
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Dixon  Mann  writes  on  it  as  follows  : — 

Symptoms. — The  following  case  related  by  Adler  [Wiener  met 
Wochenschr.,  1880)  illustrates  the  effects  of  a  toxic  dose  : — A  girl,  age 
sixteen,  endeavoured  to  commit  suicide  by  swallowing  about  300  grair 
of  picric  acid  mixed  with  water.  Violent  pain  in  the  stomach  an 
repeated  vomiting  speedily  occurred,  and  diarrhoea  soon  followed 
the  sclera  and  the  skin  were  coloured  an  intensely  dark  yellow,  almos 
brown  ;  the  pupils  were  moderately  dilated  and  reacted  feebly  t 
light ;  the  fingers  were  spastically  stretched  and  bent  at  the  meta 
carpo -phalangeal  articulations.  The  urine  was  ruby-red  in  colour 
it  contained  neither  albumen  nor  bile  pigment ;  a  slight  sedimer 
formed  which  partially  consisted  of  brown-stained  epithelium ;  the  stooi 
were  fluid  and  ruby-red  in  colour.  Both  urine  and  faeces  containe 
picric  acid  in  considerable  amount ;  six  days  after  the  reception  c 
the  poison  traces  of  it  were  present  in  the  urine.  In  a  few  days  th 
discoloration  of  the  skin  diminished  and  the  patient  was  quite  we 
at  the  end  of  a  week.  Cheron  [Journ.  de  Therap.,  1880)  relates  a  cas 
of  poisoning  from  inhalation  of  picric  acid  dust,  which  caused  discolors 
tion  of  the  skin,  pain  in  the  epigastrium,  depression,  delirium,  vomil 
ing,  diarrhoea,  and  red-coloured  urine ;  recovery  took  place.  I 
another  case  symptoms  of  poisoning  occurred  from  the  application  c 
about  six  grains  of  powdered  acid  to  the  vagina  ;  in  one  hour  the  ski 
was  discoloured  and  erythematous,  and  the  urine  was  red  ;  pain  i: 
the  stomach  and  the  kidneys  with  somnolence  were  amongst  the  synqc 
toms  ;  recovery  took  place,  but  the  skin  was  discoloured  for  a  wee! 
and  the  erythema  persisted  for  eleven  days.  A  teaspoonful  of  picri 
acid  has  been  swallowed  without  other  ill-effect  than  violent  vomitin 

•  i 

and  purging. 

Treatment. — The  stomach  should  be  evacuated  and  well  washei 
out,  and  elimination  promoted  by  diuretics  and,  if  necessary,  aperi 
ents  ;  morphine  will  probably  be  required  to  relieve  pain  and  cramps 

Analysis. — Organic  matter  should  be  acidulated  with  hydrochlori 
acid  and  digested  with  alcohol  over  a  water-bath  ;  after  filtration  th 
alcoholic  extract  is  evaporated  to  a  syrup,  taken  up  with  boiling  water 
filtered,  acidulated  with  sulphuric  acid,  and  shaken  out  with  ether 
chloroform,  or  amyl  alcohol.  Dragendorff  directs  attention  to  th 
fact  that  if  chloroform  or  benzene  are  used  for  extraction,  the  solution 
though  containing  picric  acid,  will  be  almost  colourless  ;  if  ether  o 
amyl  alcohol  are  used  they  acquire  a  yellow  tint.  The  extract  i 
evaporated  to  dryness  and  the  residue  dissolved  in  water  and  tested 

An  aqueous  solution  of  picric  acid,  gently  warmed  with  a  littli 
potassium  cyanide,  changes  to  a  deep  blood-red  colour.  Ammonia 
copper  sulphate  yields  a  green  precipitate  with  picric  acid.  Bash 
lead  acetate  gives  a  yellow  precipitate.  A  piece  of  white  silk  alio  wee 
to  remain  a  short  time  in  a  solution  of  picric  acid  is  dyed  yellow  ;  th( 
colour  is  not  discharged  by  subsequent  washing  in  water. 

Gases. — In  the  Scottish  Medical  and  Surgical  Journal  for  December 
1903,  Dr.  J.  Stuart  Rose  has  published  two  cases  in  which  unpleasanl 
effects  followed  the  use  of  picric  acid  as  a  dressing. 
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A  boy,  aged  nine  years,  was  scalded  on  September  15th,  1903,  on  the  left 
chest  and  flank.  The  burn  was  of  the  first  degree  with  only  one  or  two  small 
blisters.  An  ointment  composed  of  picric  acid  and  vaseline  (half  a  drachm  to 
the  ounce)  was  applied  on  lint.  The  scalds  were  dressed  daily.  On  September 
18th  he  was  drowsy,  there  was  a  slight  icteric  tint  of  the  conjunctive,  and  the 
face  and  palms  were  a  little  yellow.  The  pulse  was  120  but  the  temperature 
was  normal.  On  the  19th  the  drowsiness  continued,  there  was  vomiting,  and  the 
temperature  was  101*2°  F.  On  the  20th  and  21st  the  temperature  fell  to  99° 
and  there  was  mild  diarrhoea.  The  whole  of  the  skin  was  yellow  but  especially 
that  of  the  face,  palms  and  soles.  The  hair  along  the  border  of  the  scalp 
was  deep  yellow.  The  urine  contained  albumen  and  was  of  the  colour  of  dark 
port  wine,  giving  the  impression  of  haemoglobinuria,  but  neither  blood  nor  bile 
pigment  was  present.  The  burns  were  dressed  with  boric  ointment.  On  the 
22nd  the  vomiting  and  diarrhoea  continued  ;  in  the  morning  the  temperature 
was  103°  ;  in  the  evening  it  fell  to  normal.  On  the  23rd  the  discoloration  of  the 
skin  was  less  ;  the  burn  was  sodden-looking.  To  dry  it  up  gradually  a  strip  of 
lint  two  and  a  half  inches  by  one  inch  covered  with  picric  acid  ointment  was 
applied  in  the  loin.  On  the  24th  there  were  vomiting  and  headache  and  the 
temperature  was  101*4°.  There  was  a  bright  red  blotchy  general  eruption 
which  was  here  and  there  papular.  The  urine  was  again  deeply  coloured.  The 
picric  acid  dressing  was  removed.  On  the  next  day  the  rash  was  fading.  In  a 
second  case  a  man,  aged  forty-five  years,  scalded  his  shin  and  the  same  ointment 
was  applied.  In  four  days  the  skin  and  conjunctivae  were  yellow  and  in  six  days 
the  urine  was  like  that  in  the  previous  case.  There  were  slight  diarrhoea  and 
headache.  The  symptoms  rapidly  subsided  when  the  ointment  was  discon¬ 
tinued.  Toxic  symptoms  in  these  cases  appear  to  have  been  due  to  using  too 
strong  a  preparation  of  picric  acid.  It  has  been  extensively  used  in  one  per  cent, 
solution  without  untoward  results  ( Lancet ,  1,  1904,  p.  247). 

Another  case  is  as  follows  : — 

A  man,  aged  thirty-five,  came  to  me  with  the  following  history  and  symp¬ 
toms  :  On  the  previous  day,  at  3  p.m.,  he  took  what  he  at  the  time  thought  to 
be  some  powdered  sulphonal,  a  drug  he  was  in  the  habit  of  administering  to 
himself,  but  which  proved  to  be  picric  acid,  much  used  in  his  trade  as  a  dye. 
The  amount  swallowed  was  a  pennyworth,  about  a  tablespoonful.  No  immediate 
ill-effects  followed  ;  in  fact,  it  was  some  hours  before  he  found  out  his  mistake. 

I  saw  him  on  the  following  morning.  He  then  complained  of  slight  frontal 
headache,  pain  over  the  abdomen  and  across  the  loins.  He  was  deeply  jaundiced. 
His  urine  contained  bile  and  blood.  The  stools  were  natural. 

Next  day  the  jaundice  had  slightly  diminished,  though  the  abdominal  and 
lumbar  pain  persisted.  In  addition  there  was  lachrymation,  injected  conjunc¬ 
tive,  profuse  mucous  discharge  from  the  nares,  and  sore  and  irritable  fauces. 
The  urine  still  contained  bile  and  blood. 

■Three  days  later  he  was  practically  well,  though  still  slightly  jaundiced.  At 
no  time  were  the  stools  paler  than  normal,  but  the  urine  for  some  days  contained 
both  bile  and  blood. 

From  the  symptoms  in  this  case  it  would  appear  that  picric  may  be  classed 
with  phosphorus,  antimony,  arsenic,  etc.,  drugs  which,  taken  in  poisonous  doses, 
produce  so-called  haematogenous  jaundice,  due  to  the  action  of  the  toxic  agent 
on  the  red  blood-cells,  destroying  them  and  liberating  their  haemoglobin.  I  may 
add  that  a  medical  friend  tells  me  that  he  has  several  times  noticed  distinct 
jaundice  in  patients  taking  medicinal  doses  of  picrate  of  ammonia  (R.  Milbourne 
West,  B.M.J.y  1,  1896,  p.  146). 

A  fatal  case  is  recorded  by  Mitchell  (South  African  Medical  Record , 
1912,  x„  276). 
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Sub-Group  3. — (1)  Poisoning  by  Nitroglycerine. 

C3H5(0-N02)3 

Source  and  Method  of  Occurrence. — This  is  a  sweet,  oily,  power 
fully  explosive  liquid,  well  known  to  chemists  as  a  substitution- com 
pound  of  the  innocuous  liquid  glycerine.  It  is  much  used  in  mining 
under  the  name  of  “  blasting  oil.”  Blasting  gelatine  is  made  bi 
dissolving  gun-cotton  in  nitroglycerine.  It  has  a  sweet  aromati< 
pungent  taste,  and  mixed  with  an  infusorial  earth  it  is  known  as  dyna 
mite.  Nitroglycerine  in  the  shape  of  a  one  per  cent,  solution  is  usee 
in  medicine  as  a  vaso-dilator,  official  dose  \  to  2  minims  :  it  is  a  typ< 
of  a  class  of  drugs  of  which  amyl-nitrite  and  nitrite  of  sodium  are  th< 
best  known  examples,  but  other  organic  nitrites  have  been  more  o 
less  tentatively  used,  erythrol-tetranitrate  for  example  ( vide  work 
on  Pharmacology). 

Nitroglycerine  is  the  most  powerful  of  the  known  members  of  th< 
group,  and  with  the  exception  of  amyl-nitrite  the  most  rapid  in  iti 
action.  It  has  caused  death  accidentally  in  several  instances  and  ii 
the  form  of  dynamite  has  been  used  suicidally  as  an  explosive. 

The  vapour  of  this  liquid  acts  powerfully  as  a  poison,  and  even  whei 
much  diluted  with  air  it  produces  intense  headache. 

Toxicity  and  Fatal  Dose. — The  pharmacology  of  these  drugs  con 
sists  in  the  fact  that  they  all  cause  in  very  small  doses  a  rapid  dilatatioi 
of  the  small  arterioles  {vide  Brunton’s  “  Pharmacology  ”),  which  last; 
for  a  greater  or  less  length  of  time,  and  their  fatal  effects  are  probabb 
due  to  the  consequent  fall  in  blood  pressure. 

The  fatal  dose  is  not  recorded,  but  vide  below.  Mann  records  i 
case  of  suicide  by  eating  two  “  bobbins  ”  of  dynamite  four  inches  lon^ 
by  three-quarters  of  an  inch  thick. 

Duration. — In  fatal  cases  death  is  very  rapid  :  thus  a  man  dranl 
some  glonoin  by  mistake  and  died  in  three  hours  ;  and  in  other  recordet 
cases  only  a  few  hours  intervenes  between  taking  the  fatal  dose  anc 
death . 

Symptoms. — Murrell  has  found  that  one  or  two  minims  of  a  on< 
per  cent,  solution  of  nitroglycerine  produces  painful  pulsation  ove: 
the  whole  head  ;  the  pulsation  soon  affects  the  entire  body,  and  ii 
so  marked  that  a  pen  held  in  the  hand  becomes  visibly  jerked.  •  Ii 
five  minutes  these  symptoms  are  followed  by  intense  headache 
languor,  and  depression. 

A  man  drank  a  considerable  quantity  of  the  liquid  in  mistake  fo: 
beer.  An  hour  later  he  was  blue  in  the  face  and  insensible.  Whei 
admitted  into  hospital  he  was  delirious  and  unconscious,  and  speedily 
became  comatose.  The  hands  were  frequently  raised  to  the  head,  ai 
if  there  was  headache.  The  face  was  red  and  swollen.  He  died  sb 
hours  after  swallowing  the  poison. 

Honert  met  with  a  case  of  poisoning  by  this  substance  ( Deut .  Klin. 
1867,  p.  83).  A  man  took  a  tablespoonful  of  gunpowder  as  a  remedy 
for  a  boil,  and,  in  order  to  increase  its  effect,  added  a  few  drops  o: 
nitroglycerine.  Soon  afterwards  he  was  seized  with  great  nausea 
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and  violent  and  repeated  vomiting.  According  to  the  patient’s  own 
account,  he  became  black  about  the  eyes,  had  extreme  headache  and 
giddiness,  and  several  times  became  unconscious.  There  was  intense 
vascular  disturbance,  and  perspiration  rolled  in  streams  from  the  head 
and  limbs.  After  some  time  the  patient  became  paralysed  ;  and  when 
seen  by  Honert,  four  hours  after  the  administration  of  the  poison,  the 
whole  of  the  voluntary  muscles,  except  those  of  the  face  and  eyes,  were 
paralysed.  In  the  face  and  eyes  the  paralysis  of  motion  was  incom¬ 
plete.  The  heart’s  action  was  retarded,  the  pulse  being  only  thirty- 
nine,  full  and  hard.  When  paralysis  was  at  its  height,  the  breathing 
became  stertorous,  and  the  extremities  icy  cold.  In  twenty  hours  the 
pulse  had  risen  to  seventy,  then  to  ninety  in  the  minute  ;  and  the 
paralysis  disappeared.  After  an  attack  of  catarrh  of  the  stomach  the 
patient  quickly  recovered. 

A  miner  swallowed  two  mouthfuls.  A  painful  feeling  in  his  throat 
made  him  aware  of  his  mistake,  and  he  drank  a  quantity  of  milk.  He 
was  not  seen  by  a  medical  man  for  an  hour  and  a  quarter.  He  was 
then  suffering  from  faintness,  difficulty  of  breathing,  and  oppression 
at  the  chest.  In  five  hours  vomiting  and  purging  set  in.  Shortly 
before  death  the  man  lay  quietly  as  if  asleep,  breathing  feebly  and 
occasionally  with  a  deep  sigh.  The  lips  were  livid  before  death. 

Treatment. — On  general  principles  :  adrenalin  might  be  tried  as  a 
physiological  antidote  (vide  p.  346). 

Post-mortem  Appearances. — Nothing  really  characteristic,  but 
in  the  cases  above  the  following  were  found  : — The  brain  and  its  mem¬ 
branes  were  congested  ;  and  there  was  some  yellow  serous  fluid  in  the 
ventricles.  The  lungs  were  oedematous,  the  windpipe,  stomach,  and 
kidneys  reddened.  Signs  of  irritation  were  also  noted  in  the  small 
intestines.  There  were  numerous  small  ecchymotic  spots  on  the  fundus 
and  larger  end  of  the  stomach.  In  a  second  case  there  was  great  con¬ 
gestion  of  the  membranes  of  the  brain  as  well  as  of  the  lower  lobes  of 
the  lungs.  The  mucous  membrane  of  the  air  passages  was  of  a  red- 
brown  colour.  The  greater  end  of  the  stomach  presented  a  similar 
appearance  with  ecchymosis  (Husemann’s  Jahresber.,  1872,  p.  533). 

Analysis. — Nitroglycerine  is  a  heavy,  oily-looking  liquid.  It 
is  slightly  soluble  in  water,  more  soluble  in  alcohol  and  ether.  It 
explodes  violently  when  struck  or  subjected  to  concussion.  Nitro¬ 
glycerine  yields  a  red  colour  when  treated  with  aniline  and  strong 
sulphuric  acid,  and  also  a  red  colour  when  treated  with  brucine  and 
strong  sulphuric  acid  (free  from  nitric  acid).  Vide  also  Brit.  Pharma¬ 
copoeia  tests. 
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(2)  Poisoning  by  Amyl  Nitrite. 

In  the  1,  1898,  p.  145,  the  following  case  is  reported  : — 

A  woman,  aged  fifty-eight,  was  under  treatment  for  angina  pectoris.  Sh 
had  from  six  to  twelve  attacks  in  the  twenty-four  hours.  Nitrite  of  amyl  inhale* 
(from  capsules)  quickly  relieved  the  distressing  symptoms.  Owing  to  the  cost 
liness  of  capsules,  a  small  quantity  of  amyl  nitrite  was  obtained,  and  this  wa 
given  both  internally  and  by  inhalation,  but  had  not  the  same  effect  as  the  cap 
sules,  so  its  use  in  this  form  was  discontinued. 

“  On  November  24th  paraldehyde  (two  drachms)  in  water  (two  ounces)  ha< 
been  ordered.  The  nurse  went  to  her  locked  cupboard  and  inadvertent! 
measured  amyl  nitrite,  the  two  bottles  (though  not  the  labels)  being  exactl 
alike.  It  was  only  after  she  had  given  it  to  the  patient  that  she  realised  fror 
the  odour  and  a  remark  of  the  patient  what  she  had  done.  She  at  once  gav 
the  whites  of  two  eggs  in  one  pint  of  hot  water  ;  the  patient  vomited  with! 
five  minutes.  Meanwhile  I  had  been  telephoned  to,  and  had  ordered  apomoi 
phine  gr.  Tlo>  to  be  followed  by  cocaine  gr.  |,  and  at  once  visited  the  patient, 
found  that  after  the  apomorphine  she  had  again  vomited  freely  ;  hot  water  wa 
given,  and  the  vomiting  encouraged.  At  this  time,  half  an  hour  after  the  un 
fortunate  dose,  the  pulse  was  exceedingly  weak,  about  130  per  minute  ;  respira 
tion  very  shallow,  with  long  intervals  ;  and  temperature  as  low  as  95° — th 
index  had  not  been  shaken  lower,  so  it  may  have  been  less  than  this.  Th 
patient  was  semi-comatose,  vomiting  liquid  smelling  strongly  of  amyl  nitrit 
and  having  a  brown  colour.  The  pupils  were  contracted,  and  she  was  bathec 
in  perspiration.  Strychnine  gr.  3-5,  followed  by  ergotinin  cit.,  55,  was  givei 
hypodermically,  and  whisky  (two  ounces)  was  given  per  rectum.  The  patient’ 
breathing  gradually  became  deeper  and  more  regular,  and  in  about  two  hour 
she  was  in  her  usual  condition  after  an  anginal  attack.  She  said  :  ‘  This  mus 
have  been  a  very  bad  one.  At  the  time  I  was  losing  consciousness  everything 
seemed  green.’  Dr.  Gibson,  assistant  medical  officer,  examined  the  urine  on  th< 
following  day  ;  there  was  no  sugar  present,  and  no  blood  corpuscles,  but  somi 
haemoglobin  was  present  for  twelve  hours,  as  shown  by  guaiacum  test.” 

Dixon  Mann  quotes  from  Rosen  the  case  of  a  student,  set.  22,  whc 
drank  some  of  the  liquid,  probably  about  200  minims,  and  suffered  as 
follows  : — - 

“  Eructations  and  vomiting  occurred.  When  seen  the  face  was  pale,  th< 
lips  were  bloodless,  the  respirations  quiet,  and  the  pulse  110  per  minute  ;  he 
had  pain  in  the  head,  was  much  depressed,  felt  a  binning  sensation  in  the  throat 
and  oppression  in  the  region  of  the  stomach.  The  mucous  membrane,  touchec 
by  the  poison,  was  slightly  eroded  ;  gastric  catarrh  followed,  with  ultimate 
recovery.  The  amount  swallowed  was  from  twelve  to  fifteen  grammes.” 

The  editor  has  had  personal  experience  of  an  intense  headache, 
lasting  some  hours,  as  the  result  of  accidentally  inhaling  the  fumes 
of  the  drug,  but  he  is  unable  to  find  any  further  recorded  cases  ol 
poisoning  by  it.  (1  Binz,  E.  Tr.,  p.  157.) 

(3)  Poisoning  by  Cordite. 

The  following  curious  note  is  taken  from  the  2,  1903, 

p.  925.  The  editor  leaves  it  for  reference  without  comment. 

Whatever  may  be  said  of  other  branches  of  human  knowledge,  it  can  scarcely 
be  claimed  that  there  is  nothing  new  under  the  sun  as  regards  at  least  some  forms 
of  narcomania.  Quite  an  original  species  of  this  vice  was  discovered  by  Major 
Jennings,  D.S.O.,  during  the  recent  operations  in  South  Africa,  and  the  rough 
notes  which  he  made  upon  the  subject  at  the  time  are  given  by  him  in  the  journal 
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of  the  Royal  Army  Medical  Corps  for  October.  It  consists  in  the  eating  of 
cordite  with  which  the  Lee-Metford  cartridges  are  charged,  and  the  effects  appear 
to  be  so  unpleasant  that  it  is  difficult  to  understand  how  the  habit  should  gain 
any  hold  upon  individuals.  Cordite  consists  roughly  of  about  fifty-eight  parts 
of  nitroglycerine,  thirty-seven  parts  gun-cotton,  and  five  parts  of  mineral  jelly  ; 
while  acetone  is  used  as  a  solvent,  but  does  not  enter  largely  into  the  composi¬ 
tion.  Each  cartridge  contains  sixty  cylindrical  strands  of  cordite,  each  strand 
measuring  one  and  a  quarter  inch  in  length  and  one-twenty-fifth  of  an  inch  in 
thickness.  By  way  of  experiment  Major  Jennings,  after  discovering  the  exist¬ 
ence  of  cordite-eating  among  a  certain  number  of  men,  sucked  a  quarter  of  a 
strand  for  two  minutes.  He  found  that  the  diminution  in  its  size  after  this  time 
was  scarcely  appreciable,  but  nevertheless  it  caused  the  most  racking,  splitting 
headache  he  had  ever  felt  in  his  life,  which  lasted  quite  thirty-six  hours,  and  was 
accompanied  by  hammering  and  ringing  noises  in  the  ears.  Its  taste  was  sweet, 
pleasant,  and  pungent.  From  inquiries  among  the  men,  its  effects  appeared  to 
differ  somewhat  when  sucked  and  when  taken  in  solution.  Dissolved  in  tea,  it 
produces  an  almost  immediately  exhilarating  effect,  ‘  inciting  to  almost  demo¬ 
niacal  actions.’  If  many  have  partaken  of  the  beverage  all  begin  talking  at  once, 
each  seemingly  anxious  to  inform  the  other  of  everything  that  has  happened 
to  him  since  his  birth.  This  condition  is  followed  by  heavy  sleep  and  stupor, 
lasting  five  to  twelve  hours,  according  to  the  quantity  taken.  To  awaken  the 
subject  it  is  often  necessary  to  slap  his  face,  punch  or  shake  him,  and  awakening 
is  accompanied  by  severe,  dull,  boring  headache,  muscular  twitchings,  and  pro¬ 
trusion  of  the  eyes.  Even,  however,  when  fully  awakened,  the  cordite-eater 
does  not  seem  to  realise  his  surroundings  for  many  hours.  It  is  as  an  addition 
to  beer  that  cordite  appears  to  produce  its  worst  effects.  It  then  excites 
quarrelsome,  destructive  mania  in  an  otherwise  peacefully- disposed  individual, 
and  produces  immediate  intoxication  in  a  man  who  can  commonly  consume  as 
much  as  four  or  five  pints  of  beer  without  exhibiting  a  trace  of  having  done  so. 
If  taken  in  quantity  insufficient  to  produce  sleep  it  makes  him  not  only  quarrel¬ 
some,  but  brings  out  the  worst  traits  in  his  character.  A  possible  clue  to  the 
inception  of  this  habit  is  given  by  the  fact  that  a  large  number  of  the  men  seem 
to  have  used  cordite  as  a  means  of  lighting  pipes  in  default  of  matches.  When 
thus  used  it  gives  a  sweetish  flavour  to  the  tobacco,  but  causes  great  dryness  of 
the  throat,  followed  by  headache..  Others  of  the  men  seem  to  have  first  tasted 
the  cordite  out  of  curiosity.  Major  Jennings’s  account  includes  notes  of  com¬ 
munications  made  to  him  by  various  men,  in  all  of  which  are  found  statements 
as  to  the  exceedingly  unpleasant  after-effects.  One  of  them  said  that  he  first 
became  aware  of  this  use  of  cordite  from  one  of  his  comrades  asking  for  something 
to  straighten  him  up  because  he  had  been  sucking  it,  and  he  also  observed  that 
some  of  the  men  became  very  elevated  after  taking  a  very  small  quantity  of  beer, 
though  they  could  formerly  take  a  large  quantity  of  it  without  effect.  ‘  Cordite 
by  itself,  said  the  man,  ‘  does  not  seem  to  make  men  crazy,  but  only  induces  a 
very  heavy  sleep  ;  but  taken  with  beer  or  spirits,  it  brutalises  the  mildest  man 
and  makes  a  temporary  maniac  of  him.’  He  also  added  that  he  had  noticed 
that  it  apparently  aged  a  man  rapidly,  and  made  him  extremely  negligent  of 
his  personal  appearance.  The  existence  of  the  vice  first  became  known  to  Major 
Jennings  from  the  suggestion  of  a  regimental  non-commissioned  officer  that  a 
certain  man  had  possibly  been  taking  cordite  in  order  to  escape  service  ;  but 
in  concluding  his  notes  Major  Jennings  suggests  that  the  effects  are  so  exceed - 

|ngiy  unpleasant  that  none  but  the  most  depraved  would  ordinarily  resort  to 
it  as  a  stimulant.” 

Sub-Group  4. — (1)  Poisoning  by*  Creolin. 

Source  and  Method  of  Occurrence— This  substance  is  thus  described 
m  the  “  Extra  Pharm.,”  1904  : — “  Creolin,  a  dark-coloured  liquid, 
antiseptic  ;  said  to  contain  20  per  cent,  cresylic  acid,  with  neutral 
hydro-carbon  oil  and  resin  soap,” 

m.j. — vcl.  II. 
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“  Dr.  Pinner,  physician  to  the  Jewish  Hospital  in  Hamburg,  reports  the  ca 
of  a  woman  sixty  years  of  age  who  had  attempted  suicide  by  swallowing  sevent; 
five  grammes  of  creolin.  It  was  at  first  not  known  which  of  the  preparatio] 
called  creolin  had  been  taken,  but  the  druggist  from  whom  it  was  purchase 
subsequently  stated  that  he  only  sold  Pearson’s.  The  woman  was  found  unco: 
scious  in  her  room,  and  was  taken  to  the  hospital  two  hours  after  the  attempt  ( 
her  life.  She  was  then  comatose,  with  livid  face,  moist  skin,  and  blue  lips 
her  right  pupil  was  larger  than  the  left,  and  there  was  no  reflex  action  of  tl 
cornea.  Her  temperature  was  36’ 6°  C.,  her  pulse  112  and  regular,  and  her  respir 
tion  deep  and  snoring,  with  tracheal  rales.  In  the  pharynx  there  was  a  larj 
quantity  of  white  mucus  ;  the  palatal  arches  and  the  posterior  wall  of  the  pala 
were  covered  by  a  grey  superficial  coating.  There  was  a  strong  smell  of  creol: 
in  the  breath.  By  the  stomach-pump  three  hundred  grammes  of  a  thick  gr€ 
fluid  mixed  with  mucus  were  withdrawn,  and  pressure  on  the  abdomen  cause 
thick  brown  drops  of  pure  creolin  to  come  through  the  tube.  The  first  urir 
(one  hundred  and  fifty  grammes)  was  of  a  light  yellow  colour,  without  albumei 
sugar,  or  indican  ;  the  bromine- water  test  showed  traces  of  tar  acid  in  it.  Micr< 
scopical  examination  revealed  nothing  abnormal.  Milk  given  through  a 
oesophageal  tube  was  immediately  vomited,  but  was  eventually  retained.  A 
hour  after  admission  into  the  hospital  there  were  well-marked  symptoms  < 
shock,  for  which  injections  of  ether  were  successfully  made.  There  was  als 
copious  diarrhoea,  and  the  stools  had  an  odour  of  creolin.  Some  hours  later  tl 
patient  regained  consciousness  and  afterwards  became  better.  She  complaine 
of  severe  pain  in  the  epigastric  region  and  in  the  pharynx.  The  urine  (eight 
grammes)  was  now  of  a  dark  green  colour,  had  an  odour  of  creolin,  and  containe 
traces  of  albumen  ;  by  the  tribromophenol  reaction  it  was  estimated  that  7‘ 
c.c.  of  tar  substances  were  present  in  100  c.c.  There  was  no  hsemoglobinurk 
and  only  a  small  quantity  of  leucocytes  and  red  corpuscles  and  some  casts.  Th 
patient  slept  very  well  during  the  first  night,  and  on  the  following  day  there  wa 
an  obVious  improvement,  the  pulse,  temperature,  and  respiration  being  norma 
although  she  still  complained  of  headache,  want  of  appetite,  and  hoarseness 
erosions  on  the  epiglottis,  and  the  arytenoid  cartilage  were  observed  wit 
the  laryngoscope.  On  the  fourth  day  there  was  more  diarrhoea,  the  stools  stij 
smelling  of  tar  products.  The  urine  continued  for  a  week  to  be  of  a  green  coloui 
and  contained  |  per  cent,  of  albumen,  with  much  indican.  After  four  week 
the  patient  was  able  to  leave  the  hospital  in  perfect  health,  and  did  not  show  an; 
trace  of  injury  from  the  poisoning.  Dr.  Pinner  states  that  this  is  the  sevent] 
case  of  creolin  poisoning  described  in  medical  literature,  and  that  it  was  remark 
able  for  the  extremely  severe  symptoms  which  appeared  almost  immediate! 
after  the  poison  had  been  swallowed.  Creolin,  he  says,  used  to  be  considem 
harmless  because  it  could  not  be  absorbed  by  the  stomach,  but  in  the  abovi 
case  the  gastric  juice  very  soon  transmuted  the  creolin  into  a  form  which  ven 
quickly  passed  into  the  circulation  and  appeared  after  two  hours  in  the  urine 
It  was  very  remarkable  that  the  urine  of  the  first  four  days,  even  when  kept  ir 
open  glasses,  showed  neither  any  growth  of  bacteria  nor  any  putrefaction,  anc 
the  normal  development  of  bacteria  after  exposure  to  the  atmosphere  occurrec 
only  in  the  urine  passed  on  and  after  the  fifth  day.  Dr.  Pinner,  therefore,  sug 
gests  that  the  internal  use  of  creolin  may,  perhaps,  be  useful  in  bacterial  disease; 
of  the  genito-urinary  system,  such  as  pyonephrosis,  cystitis,  etc.  As  it  alsc 
checked  fermentation  in  the  bowels,  perhaps  intestinal  derangements  attendee 
by  extreme  fermentation  may  be  successfully  treated  by  creolin.  Notwith 
standing  the  alarming  symptoms  of  the  first  few  hours,  the  patient  very  soon 
recovered,  the  creolin  being  obviously  removed  by  the  kidneys,  which,  though 
disordered  for  a  short  time,  did  not  sustain  any  permanent  injury.  Creolin, 
therefore,  according  to  Dr.  Pinner,  must  be  regarded  as  a  comparatively  inno¬ 
cuous  substance.  Another  case  of  alleged  creolin  poisoning  is  reported  by  Dr. 
Gras  of  Vilshofen,  in  the  Blatter  fur  Gerichtliche  Medicin.  A  tuberculous  woman, 
thirty-five  years  of  age,  was  treated  on  the  sixth  day  after  confinement  witlj 
vaginal  irrigations  of  3  per  cent,  creolin  solution  on  account  of  foetid  lochia' 
After  the  third  irrigation  the  patient  suddenly  became  collapsed  and  lost  con 
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sciousness,  the  extremities  being  cold,  the  pulse  feeble,  and  the  respiration 
shallow  ;  but  injections  of  camphor  and  other  restoratives  were  very  soon  fol¬ 
lowed  by  recovery,  and  no  trace  of  carbolic  acid  were  found  in  the  urine.  It 
seems  rather  doubtful  whether  these  symptoms  were  due  to  creolin  poisoning 
or  were  merely  the  effects  of  shock  occurring  in  a  woman  weakened  by  child¬ 
birth  and  tuberculosis.  There  were  no  positive  toxic  symptoms,  and  the  quick 
recovery  makes  it  probable  that  the  seizure  was  not  really  due  to  poisoning  ” 
( Lancet ,  2,  1895,  p.  1178). 
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(2)  Poisoning  by  Lysol. 

Source  and  Method  of  Occurrence. — The  substance  is  described  in 
the  “  Extra  Pharm.,”  1904,  as  a  dark- coloured  alkaline  liquid  obtained 
by  the  saponification  of  kre'sols,  containing  the  higher  homologues  of 
phenol.  G.  Kluge  (Munch.  Med.  Woch.,  July  12th,  1898)  says  that  of 
thirteen  cases  collected  by  him  four  were  due  to  the  external  applica¬ 
tion,  and  nine  to  internal. 

Toxicity  and  Fatal  Dose. — The  relative  toxicities  of  carbolic  acid 
and  lysol  are  usually  placed  at  eight  to  one.  Thus,  if  ten  grains  is  the 
lethal  dose  of  the  former,  eighty  grains  would  be  that  of  the  latter. 
There  have  been  four  cases  of  fatal  lysol  poisoning  in  children,  but 
none  in  adults.  Lysol  is  apparently  absorbed  with  difficulty. 

Cases. — “  Some  two  months  ago  a  child  aged  three  weeks,  whose  father  had 
given  it  lysol  instead  of  a  laxative,  was  admitted  to  the  Foundling  Hospital 
suffering  from  paroxysms  of  cough  and  dyspnoea.  The  child  died  next  day,  and 
the  post-mortem  examination,  made  by  Professor  Hoffmann,  gave  the  following 
results.  The  mucous  membrane  of  the  lips  was  greyish,  and  could  be  stripped 
off  ;  the  epithelium  of  the  tongue  and  the  mucous  membrane  of  the  larynx 
and  trachea  were  swollen  ;  the  left  lung  was  consolidated,  violet-blue  in  colour, 
and  injected  with  blood  ;  the  mucous  membrane  of  the  anterior  part  of  the 
stomach  was  pale  rose-coloured,  whereas  on  the  posterior  part  hypersemia  and 
tumescence  were  observed.  Dr.  Haberda,  assistant  to  Professor  Hoffmann,  has 
shown  that  the  poisonous  action  of  lysol  is  due  to  its  containing  kresols.  It 
cauterises  the  skin  and  mucous  membrane,  and  when  absorbed  it  affects  the 
brain  and  spinal  cord,  producing  unconsciousness,  general  spasms,  reduction 
of  temperature,  and  bleeding  into  the  uriniferous  tubules.  He  therefore  recom¬ 
mends  that  it  should  be  prescribed  only  in  dilute  solution”  ( Lancet,  1,  1895,  p. 
1221). 

The  following  is  from  the  B.M.J.,  2,  1900,  p.  1498  : — 

“  On  September  10th,  I  was  called  to  one  of  the  schools  here  to  see  a  European 
boy,  aged  fourteen,  who  had  been  suffering  from  ‘  dysentery’  (?)  for  about  one 
month.  At  1  p.m.  he  had  taken  an  injection  of  rather  less  than  one  and  a  half 
ounce  of  lysol  in  about  a  pint  of  water,  using  an  ordinary  Higginson’s  syringe. 
At  1.30  p.m.  he  was  found  in  bed  quite  unconscious,  in  which  state  he  remained 
until  my  visit  at  5.15  p.m. 

“  He  was  then  in  a  state  of  complete  collapse,  perfectly  unconscious,  could  not 
be  roused  at  all,  lying  partly  on  his  side,  with  the  legs  drawn  up,  with  pinhole 
pupils.  He  was  sweating,  the  pulse  was  almost  uncountable  and  running,  and 
the  breathing  rapid,  but  not  abdominal,  forty  per  minute.  The  temperature 
was  subnormal.  The  heart  and  respiratory  sounds  were  normal.  The  abdomen 
was  not  distended  and  only  slightly  tense  ;  there  was  apparently  no  tenderness 
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on  pressure.  There  was  no  carbolic  smell  from  the  breath  or  sweat.  The  am 
orifice  was  slightly  discoloured  from  the  action  of  the  lysol. 

“  The  boy  was  evidently  dying.  I  gave  hypodermic  injections  of  strychnir 
and  of  ether,  which  had  some  slight  effect  on  the  pulse.  I  also  washed  out  tl 
bowel  with  warm  water,  which  was  at  first  retained,  but,  on  making  slight  pre 
sure  over  the  abdomen,  came  away  quite  uncoloured,  but  containing  numeroi 
white  shreds  like  curds. 

“  The  boy  had  not  been  disturbed,  when  suddenly  a  quantity  (two  ounces  < 
so)  of  dark  brown  grumous  blood  was  ejected  from  the  mouth  and  nose  (the] 
was  no  excoriation  or  discoloration  of  the  mouth),  and  in  five  minutes  (5.45  p.m 
he  was  dead.  No  post-mortem  examination  was  made. 

“  I  have  frequently  in  similar  cases  (really  lower  intestinal  catarrh)  use 
irrigations  with  the  long  soft  tube  of  half  an  ounce  of  Jeyes’  fluid  (creolin)  i 
three  pints  of  warm  water,  which  has  been  evacuated,  and  afterwards  I  ha^ 
left  in,  for  from  two  to  six  hours,  a  drachm  to  a  drachm  and  a  half  of  Jeyes’  fin 
in  eight  ounces  of  water  without  ever  having  had  the  slightest  ill  effect,  and  almoi 
invariably  with  marked  benefit.  Boric  acid  used  in  a  similar  manner  ofte 
causes  severe  headache  and  bilious  vomiting.  Lysol  is  evidently  more  dange 
ous .  ”  ( Hartigan . ) 

Vide  also  for  fatal  cases  in  children  Epit.,  2,  1898,  p.  6! 

and  Epit.,  2,  1901,  p.  73. 

By  mistake  a  nurse  gave  a  woman,  aet.  38,  suffering  from  typhok 
some  twelve  grains  of  lysol,  of  which  she  swallowed  ten  grains.  Fiy 
minutes  later  the  patient  was  markedly  cyanosed,  and  in  a  state  c 
stupor.  The  breathing  was  noisy,  difficult,  quickened,  and  irregula: 
Spasm  was  at  times  noted  in  the  extended  arms.  The  pulse  could  nc 
be  felt.  Camphor  was  injected,  and  the  stomach  washed  out  a  fe1 
minutes  later.  The  wash-water  smelt  of  lysol.  The  heart’s  actio 
stood  at  160  per  minute,  and  was  a  little  irregular.  The  pupils  wei 
somewhat  dilated,  and  did  not  react  to  light.  The  tongue  was  dr) 
The  patient  began  to  improve  after  the  camphor  injections,  but  sh 
was  still  unconscious  two  hours  after  taking  the  poison.  She  woke  u 
three  and  a  half  hours  later,  and  complained  of  burning  in  the  mouti 
Milk  and  natrium  sulphuricum  were  given  by  the  mouth.  She  vomite 
a  little  later,  and  the  vomit  smelt  of  lysol.  The  urine  containe 
albumen  and  casts.  The  patient  ultimately  recovered  after  passin 
through  a  further  relapse  of  the  typhoid  fever.  The  local  symptom 
here  were  not  severe.  The  danger  lay  in  the  general  symptoms,  whic 
consisted  of  rapid  coma  and  cardiac  weakness.  The  temperature  ie 
rapidly  from  39°  to  36°  C.  The  symptoms  resembled  those  of  carboli 
acid  poisoning.  It  is  usually  said  that  the  difference  between  lyse 
and  carbolic  acid  poisoning  is  that  in  the  former  the  symptoms  do  no 
come  on  for  some  little  time,  but  here  they  appeared  in  ten  minutes 
hence  no  generalisation  can  be  made.  The  typhoid  fever  may  hav 
accounted  for  the  severity  and  early  appearance  of  the  symptoms 
Thus,  as  with  carbolic  acid,  the  symptoms  of  lysol  poisoning  may  no 
correspond  with  the  size  of  the  dose. 
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(3)  Poisoning  by  Creosote. 

Source  and  Method  of  Occurrence. — It  is  a  product  of  the  dry 

distillation  of  wood,  and  is  extracted  from  the  wood  tar  thus  obtained. 
It  has  gained  for  itself  a  great  reputation  as  an  antiseptic  for  internal 
use,  and  also  as  the  nearest  approach  to  a  specific  yet  found  for  phthisis. 

The  editor  has  used  it  largely,  and  though  he  finds  that  many 
patients  are  very  intolerant  of  it  (dyspepsia,  anorexia,  etc.).,  he  has  not 
met  with  any  serious  symptoms  from  its  cautious  use.  As  it  is,  how¬ 
ever,  a  powerful  drug  with  local  effects  very  like  carbolic  acid,  it  is 
likely  enough  that  cases  may  occur. 

The  official  dose  is  one  to  five  minims,  cautiously  increased. 

Dr.  Taylor  records  in  previous  editions  that  ten  drachms  of  crude 
“  oil  of  tar  ”  caused  the  death  of  a  gentleman  in  1832,  and  he  states 
that  this  was  due  to  the  creosote  contained  in  the  dose. 

Treatment. — As  for  carbolic  acid,  q.v.  p.  416. 

Analysis. — Separation  from  organic  admixture  is  to  be  effected  as 
is  directed  for  phenol. 

Creosote  may  be  recognised  by  its  odour.  In  alcoholic  solution  it 
may  be  distinguished  from  phenol  by  adding  a  few  drops  of  a  solution 
of  ferric  chloride  ;  a  green  colour  is  produced,  which  disappears  on 
dilution  with  water.  Phenol  similarly  treated  gives  a  lilac  which  does 
not  disappear  on  the  addition  of  water  (Mann). 

Cases. — “  In  the  Intercolonial  Medical  Journal  of  Australasia  of  October  20th, 
1900,  Mr.  Herbert  M.  Hewlett  relates  the  following  case  of  creosote  poisoning  in  a 
'Child.  A  girl,  aged  three  and  a  half  years,  swallowed  about  two  drachms  of 
•creosote.  Immediately  she  complained  of  abdominal  pain  and  was  given  a  table¬ 
spoonful  of  olive  oil.  She  rapidly  became  unconscious.  About  twenty  minutes 
afterwards,  when  she  was  seen  by  Mr.  Hewlett,  she  was  insensible,  with  pale 
face,  cyanosed  lips,  shallow  respiration,  and  imperceptible  pulse.  The  eyes 
were  fixed,  the  pupils  were  contracted  and  immobile,  the  extremities  were  cold, 
and  the  muscles  were  flaccid.  The  stomach  was  washed  out  with  two  quarts  of 
warm  water.  A  small  quantity  of  food  was  present,  and  the  washings  smelt 
strongly  of  creosote.  The  stomach  was  next  washed  out  with  two  pints  of  a 
strong  solution  of  magnesium  sulphate,  and  about  six  ounces  were  left  in  the 
viscus.  Strychnine  (one- twenty -fifth  of  a  grain)  was  injected  hypodermically, 
;and  she  was  put  in  blankets  and  surrounded  by  hot  bottles.  An  enema  of 
•Liebig’s  extract  and  brandy  was  also  given.  About  eight  minutes  after  emptying 
the  stomach  the  colour  of  the  lips  improved,  and  the  pulse  became  perceptible. 
Ten  minutes  later  the  colour  was  good,  and  the  respiration  was  full  and  regular. 
The  pupils  were  still  contracted,  but  reacted  to  light,  and  the  extremities  were 
warm.  In  a  couple  of  hours  she  drank  white  of  egg  and  milk,  but  complained  of 
pain  over  the  stomach,  which  was  relieved  by  hot  fomentations.  Urine  passed 
many  hours  after  taking  the  drug  was  dark  brownish.  The  first  motion  was  also 
dark  and  smelt  strongly  of  creosote.  A  second  sample  of  urine  was  of  a  watery 
green  colour.  No  after-effects  followed,  and  in  a  couple  of  days  the  child  was 
running  about  again.  Creosote  closely  resembles  carbolic  acid  in  its  action, 
but  is  a  weaker  caustic,  and  does  not  produce  convulsions  ”  ( Lancet ,  1,  1901,  p. 
120). 

In  the  1,  1898,  p.  144,  a  case  of  extraordinary  tolerance  to  creosote 

is  recorded.  The  patient  began  with  one  drop  three  times  a  day.  This  was 
rapidly  pushed  till  he  was  taking  340  drops  a  day,  and  for  three  months  he  con¬ 
tinued  to  take  from  three  to  four  drachms  daily  ;  also  100  to  140  drops  he  took 
for  some  months. 
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(4)  Poisoning  by  Coal-Naphtha. 

Source  and  Method  of  Occurrence. — The  light  oily  product  of  th 
distillation  of  coal,  a  hydrocarbon  known  under  the  name  of  coa 
naphtha,  has  caused  death  in  one  or  two  cases. 

“A  boy,  set.  12,  swallowed  inadvertently  about  three  ounces  of  coal-naphth; 
He  soon  appeared  as  if  intoxicated,  and  ran  about  in  a  wild  delirium.  Whe 
seen  in  a  short  time  by  a  medical  man,  he  was  insensible,  and  collapsed,  breathir 
stertorously,  and  his  skin  was  cold  and  clammy.  He  had  already  vomited  pai 
of  the  liquid,  and  the  odour  of  the  vomited  matter  at  once  showed  what  he  ha 
taken.  By  the  promotion  of  vomiting,  he  was  made  to  eject  altogether  tv 
tablespoonfuls  of  naphtha,  and  partially  recovered.  In  spite  of  this  reactioi 
however,  in  about  two  hours  he  was  again  in  a  state  of  collapse,  insensible,  pulsi 
less,  gasping  for  breath,  and  frothing  at  the  mouth.  The  eyes  were  fixed  an 
glassy,  and  the  pupils  contracted.  There  was  complete  loss  of  muscular  powe 
and  great  difficulty  of  breathing,  but  no  convulsions.  He  had  lost  the  power  < 
swallowing.  In  spite  of  every  effort  to  save  him,  he  died  in  less  than  three  hou: 
after  swallowing  the  liquid.  On  inspection  of  the  body  four  days  after  deaf 
a  strong  smell  of  naphtha  was  perceived  throughout  the  tissues.  The  blood  w£ 
fluid.  There  was  slight  effusion  of  serum  in  the  ventricles  of  the  brain.  T! 
right  side  of  the  heart  contained  fluid  blood,  the  left  was  empty  ;  the  lungs  wei 
not  congested,  but  pale.  The  coats  of  the  stomach  were  not  inflamed  nc 
materially  changed  in  appearance.  This  organ  contained  a  pint  of  semi-flui 
matter,  of  which .  four  or  five  ounces  were  liquid.  An  ounce  of  a  dark-coloure 
liquid  floated  on  the  top,  and  was  easily  skimmed  off.  The  liquid  appeared  t 
act  in  this  case  as  a  pure  narcotic.  There  were  no  convulsions.  The  respirf 
tion  of  the  vapour  of  this  liquid  diluted  with  air  produces  headache,  giddinesi 
severe  pain  in  the  stomach,  loss  of  appetite,  and  general  illness  ”  ( Lancet ,  185( 
2,  p.  230). 

“  On  December  21st,  1900,  a  little  girl,  aged  five  years,  was  taken  to  bed  b 
her  mother  as  usual  at  6  p.m.  The  mother  at  the  same  time  carried  upstaii 
a  pint  bottle  filled  with  coal-naphtha  and  placed  it  on  the  bedroom  floor  insid 
the  door,  intending  to  put  it  away  in  a  cupboard  at  a  more  convenient  oppo] 
tunity.  She  then  went  downstairs  ;  at  eight  o’clock  she  again  went  up  to  th 
bedroom.  Her  attention  was  at  once  drawn  to  the  little  girl,  who  seemed  to  b 
breathing  with  extreme  difficulty.  Being  alarmed  at  her  condition,  she  crie 
out  that  the  child  was  dying.  Her  husband  immediately  ran  off  to  proem 
medical  assistance.  When  I  arrived  at  the  house  I  found  my  patient  in  an  alrnos 
comatose  condition,  breathing  rapidly  and  with  great  difficulty.  There  was 
strong,  heavy,  benzene-like  odour  in  the  breath  which  issued  from  the  mout 
and  nostrils.  The  face  was  dusky  and  somewhat  livid,  and  the  hands  wer 
clammy  and  rather  cold.  The  pupils  were  dilated,  and  the  conjunctiva  wa 
insensitive  to  the  touch.  The  pulse  was  rapid  and  small.  On  carefully  examir 
ing  the  bottle  which  contained  what  remained  of  the  liquid  I  concluded  that  th 
child  must  have  taken  from  between  two  to  three  ounces.  After  injecting 
small  quantity  of  brandy  with  a  glass  syringe  into  the  rectum  the  patient  seeme< 
to  revive  a  little,  and  she  vomited.  A  mixture  of  table-salt  and  warm  wate 
was  then  administered,  which  caused  her  to  vomit  freely  three  or  four  times 
The  vomited  matter  smelt  strongly  of  the  poisonous  liquid,  and  consisted  c 
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partially  digested  food,  together  with  a  quantity  of  frothy  mucus  from  the  air- 
passages.  The  lower  extremities  of  the  child  being  next  immersed  in  a  foot-bath 
of  hot  water,  into  which  a  small  quantity  of  mustard  had  been  thrown,  I  flicked 
the  face  with  a  towel  dipped  in  cold  water,  and  also  at  regular  intervals  dashed 
cold  water  into  her  face.  Artificial  respiration  was  then  performed,  and  when 
the  livid  discoloration  had  diminished  to  some  extent,  the  body  was  inverted  for  a 
few  minutes  in  the  hope  of  exciting  the  respiratory  centre  in  the  medulla.  Exter¬ 
nal  stimulants  were  also  applied  to  the  nostrils.  The  characteristic  odour  of 
the  breath  persisted  for  some  time,  which  was  possibly  due  in  part  to  the  fact 
that  at  the  time  of  her  imbibing  the  naphtha  a  certain  quantity  would  doubtless 
have  found  its  way  through  the  glottis.  The  intensely  laborious  respiratory 
efforts,  together  with  the  presence  of  frothy  mucus  in  the  air-passages,  may  to 
some  degree  have  been  ascribed  to  the  same  cause.  After  the  expiration  of 
one  and  a  half  hours  of  continued  and  persistent  application  of  restorative  treat¬ 
ment,  the  child  regained  consciousness  and  began  to  cry.  A  teaspoonful  of 
brandy  in  sweetened  hot  water  was  then  administered,  and  I  left  the  house. 
Later  in  the  evening  I  learnt  that  she  appeared  to  be  going  on  all  right  and  seemed 
somewhat  inclined  to  sleep.  On  the  23rd,  about  8  p.m.,  both  parents  called  at 
my  house  and  informed  me  that  they  thought  the  child  had  ‘  a  touch  of  bron¬ 
chitis.’  I  examined  the  patient  the  following  day  and  found  her  to  be  suffering 
from  acute  general  inflammation  of  the  air-passages.  The  mouth  and  throat 
were  likewise  slightly  inflamed,  and  an  eruption — resembling  herpes — had  now 
broken  out  on  the  lips.  The  bowels  being  constipated,  a  dose  of  two  teaspoon¬ 
fuls  of  castor  oil  was  prescribed.  The  chest  was  regularly  poulticed  ;  demulcent 
drinks,  such  as  milk  and  barley-water,  etc.,  were  ordered  ;  and  brandy  in  tea¬ 
spoonful  doses  every  four  hours  was  prescribed.  The  patient,  however,  gradually 
succumbed  to  the  acute  bronchitis,  dying  at  1.15  a.m.  on  January  1st,  1901. 
An  inquest  followed  in  due  course  ”  ( Lancet ,  1,  1901,  p.  245). 

Analysis. — The  peculiar  odour  as  well  as  inflammability  of  the 
liquid,  and  the  fact  that  it  bums  with  a  bright  yellow  smoky  flame, 
would  be  sufficient  to  identify  coal-naphtha.  Its  lightness  and  in¬ 
solubility  in  water  would  allow  of  its  being  readily  separated  from  the 
aqueous  contents  of  the  stomach. 

(5)  Poisoning  by  Benzene  or  Benzol  (C6H6). 

Source  and  Method  of  Occurrence. — Benzene  is  a  characteristically 
smelling  liquid  boiling  at  80- 5°  C.,  and  is  obtained  in  enormous 
quantities  from  coal  tar  by  fractional  distillation,  coming  over  first 
among  the  “  light  oils  ”  up  to  170°  C. 

Crude  commercial  benzene,  70°-140°  C.,  contains  in  addition  to  ben¬ 
zene  proper  toluene  (methylbenzene),  xylene  (dimethylbenzene),  pseudo¬ 
cumene  (trimethylbenzene),  and  other  aromatic  bodies.  “  Ninety 
per  cent,  benzene,”  so-called  because  in  the  distillation  90  per  cent, 
comes  over  at  100°  C.,  contains  80-85  per  cent,  benzene,  13-15  per  cent, 
toluene,  and  2-3  per  cent,  xylene,  and  is  used  on  a  large  scale  in  con¬ 
nection  with  the  manufacture  of  dyes,  synthetic  pharmaceutical  pre¬ 
parations,  paints,  etc. 

There  are  numbers  of  cases  of  industrial  poisoning  by  “  benzene,” 
especially  in  connection  with  the  cleansing  of  the  stills,  and  in  the 
rubber  trade.  Accidental  and  suicidal  poisoning  are  also  known. 
Death  usually  occurs  very  quickly  after  a  short  illness,  in  which  vertigo 
is  a  prominent  symptom.  Experimentally  Rambousek  showed  that  a 
concentration  of  *056-* 057  per  thousand  pure  benzene  in  air  causes 
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almost  instant  symptoms  in  rabbits  in  the  form  of  twitching  of  the 
muscles,  convulsions  in  eight  minutes,  and  coma  within  half  an  hour. 
Chloral  hydrate  checks  the  convulsions. 

Toxicity,  and  Fatal  Dose. — The  minimal  lethal  dose  of  benzene 
per  os  in  man  is  not  known  accurately.  In  children  10-15  grms. 
has  proved  fatal  in  minutes  or  hours  (Racine,  Roth,  Jaffe).  Spun 
saw  a  girl  of  twenty  die  in  fifty  hours  after  ingestion  of  30  grams. 

Symptoms. — In  man  the  dominant  symptoms  have  been  nervous, 
and  cyanosis  and  dyspnoea  have  usually  been  pronounced.  The 
principal  change  found  after  death  appears  to  be  extensive  haemor¬ 
rhages  in  the  pleura  and  lungs,  a  change  which  has  also  been  found 
in  experimental  benzene  poisoning  in  animals  (Jaffe). 

In  one  of  the  cases  reported  by  Jaffe  a  child  of  1J  years  swallowed 
some  benzene  while  he  was  unattended.  Almost  at  once  he  was 
seized  with  cyanosis,  collapse,  and  vomiting  of  blood-stained  slime, 
and  died  in  2J  hours.  The  post-mortem  showed  especially  abundant 
haemorrhages  in  both  lungs,  the  haemorrhages  reaching  up  to  the 
pleura.  Microscopically  the  affected  areas  showed  great  dilatation 
of  the  capillaries  and  haemorrhage  into  the  alveoli.  Gull  observed 
a  case  of  recovery  from  this  poison. 

In  the  Lancet ,  2,  1900,  p.  338,  an  inquest  is  reported  on  a  boy  who  swallowed 
,  some  ounces  of  benzoline.  He  speedily  became  unconscious,  and  died  in  thirty 
minutes.  The  case  occurred  at  Burnham,  Somerset. 

A  fatal  case  is  also  recorded  by  Dr.  Spurr  ( Lancet ,  1,  1899,  p.  1488). 
Analysis. — The  odour  and  inflammability  of  the  liquid,  as  well  as 
its  insolubility  in  water,  are  sufficient  to  identify  it,  and  to  allow  of  its 
separation  from  organic  liquids.  The  boiling  point  (80°  C.)  distinguishes 
it  from  its  homologue  toluene  (111°  C.).  By  treatment  with  a  mixture 
in  equal  volumes  of  strong  sulphuric  and  nitric  acids  benzene  is  con¬ 
verted  into  nitro-benzene  ( q.v .  p.  689). 
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(6)  Poisoning  by  Naphthalene  or  Naphthalin. 

Source  and  Method  of  Occurrence. — This  substance,  according  to 
the  “Extra  Pharm.,”  1904,  is  a  solid  apparently  crystallising  out  of 
ordinary  coal-naphtha.  It  occurs  in  shining  white  crystalline  plates. 
It  is  much  used  for  disinfecting  urinals,  etc.  It  is,  when  moulded  into 
blocks,  sold  under  several  names — alabastrine,  camphylene,  albocar- 
bon*  etc. 
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Toxicity. — In  the  text-books  naphthalin  is  spoken  of  as  a  harmless 
drug  occasionally  causing  pain  in  the  epigastrium  and  eczema.  The 
tablets  in  the  case  below  were  handed  over  to  Professor  Meyer  to 
analyse.  He  found  that  each  tablet  contained  two  grammes  of  pure 
naphthalin ;  there  was  no  phenol  nor  camphor  present.  Experi¬ 
ments  on  animals  showed  that  naphthalin  produced  inco-ordination, 
and  partial  paralysis  when  given  to  frogs  ;  the  reflexes  were  not  lost. 
A  rabbit,  weighing  two  kilogrammes,  was  given  from  four  to  five 
grammes  in  water  ;  nothing  particularly  happened  until  twenty-five 
hours  had  elapsed,  when  the  animal  suddenly  died  from  paralysis  of 
the  nerve-centres ;  the  pulse  continued  to  beat  for  a  short  time  after 
respiration  had  ceased.  A  cat  swallowed  four  grammes  of  naphthalin 
in  emulsion  form.  In  an  hour  and  a  half  the  hind  limbs  became  ataxic, 
and  swaying  movements  of  the  entire  body  were  noticed,  even  when 
the  animal  was  at  rest.  Attacks  of  sneezing  set  in,  evidently  brought 
on  by  nasal  irritation  ;  the  animal  made  repeated  attempts  to  remove 
the  source  of  irritation  by  rubbing  his  nose.  In  two  hours’  time  the 
inco-ordination  had  become  more  marked,  and  slight  twitching  move¬ 
ments  were  noticed  in  the  facial  muscles.  Saliva  flowed  freely  from 
the  mouth.  After  four  hours,  vomiting  occurred.  The  cat  died 
during  the  night.  No  pathological  lesions  were  found. 

Cases. — The  following  from  B.M.J. ,  Epit.,  2,  1899,  pp.  114 

and  227,  are  the  only  cases  the  editor  can  find  : — 

“  Evers  ( Berl .  Klin.  Woch.,  1884,  p.  593)  records  the  case  of  some  chronic 
illness  with  loss  of  appetite,  headache,  and  eczema  over  both  legs,  which  was 
proved  to  be  due  to  naphthalin  poisoning.  In  this  case  the  drug  was  used  as 
moth  powder,  and  was  sprinkled  over  some  bedding.  The  symptoms  subsided 
directly  the  patient  was  removed  from  this  particular  room,  but  reappeared  when 
the  same  apartment  was  reinhabited.  No  other  cause  for  the  illness  could  be 
discovered.  Evers  had  the  naphthalin  examined,  and  no  impurity  was  detected. 
A  case  of  typhoid  is  reported  in  which  naphthalin  was  administered  by  Gotze 
(Berl.  Klin.  Woch.,  42,  1884).  The  patient  was  given  six  grammes  during  the 
first  three  days  ;  after  this  the  dose  was  increased  to  seven  grammes.  On  the 
evening  of  the  sixth  day  the  patient  began  to  be  restless,  and  on  the  following 
evening  he  was  delirious.  The  next  day  the  patient  was  drowsy.  The  respira¬ 
tion  was  laboured  and  irregular.  Lips  and  face  cyanotic.  Slight  twitching 
in  all  the  muscles  of  the  body.  Pulse  regular,  ninety-two  per  minute.  The 
temperature  had  fallen  to  normal.  The  urine  was  dark  brown,  and  after  standing 
for  some  time  became  black.  When  naphthalin  was  discontinued,  the  symptoms 
vanished  in  four  days.  Fronmuller  ( Memorabilien ,  1883,  5,  257)  saw  three  cases 
in  which  poisonous  symptoms  had  followed  the  application  of  naphthalin  on 
wounds.  The  symptoms  began  with  a  sudden  onset  of  fever,  headache,  and  loss 
of  appetite.” 

“  Zangerle  (Therap.  Monats.,  February,  1899)  met  with  a  case  of  naphthalin 
poisoning  in  his  clinic  at  Marburg.  A  boy,  aged  twelve,  came  home  one  even¬ 
ing  with  symptoms  which  closely  resembled  alcoholic  poisoning.  The  father 
was  certainly  of  opinion  that  his  child  was  ‘drunk.’  The  patient  was  semi¬ 
conscious,  his  gait  resembled  that  of  a  drunken  man,  he  was  unable  to  answer 
questions.  The  history  of  the  case  showed  that  no  alcohol  had  been  taken, 
but  that  a  school  friend  had  given  him  two  ‘bonbons,’  which  subsequently 
proved  to  be  the  cause  of  his  illness.  An  emetic  was  given  by  the  parents,  which 
acted  promptly.  The  next  morning  the  author  was  called  to  see  the  boy,  who 
appeared  to  be  in  a  drowsy  condition,  but  was  quite  conscious  ;  there  was  no 
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vomiting,  and  the  appetite  had  partly  returned.  The  pulse  was  regular  and  full, 
the  reflexes  were  lively,  and  there  was  no  sign  of  paralysis  nor  incontinence  of 
urine,  also  no  discoloration  of  urine.  The  vomiting  had  so  successfully  cleared 
the  child’s  stomach  that  it  was  thought  unnecessary  to  give  any  medicine.  The 
drowsy  condition  continued  during  the  next  four  days,  and  then  complete 
recovery  took  place.  Another  boy  had  taken  one  ‘  bonbon,’  and  had  suffered 
from  very  similar  symptoms,  only  in  a  less  severe  form.  The  offending  sugar¬ 
plums  were  called  ‘  naphthalin  camphor  tablets  ’  ;  they  were  white  in  appear¬ 
ance,  resembling  lumps  of  sugar.  They  were  sold  as  moth  destroyers.” 
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(7)  Poisoning  by  Naphthol  Camphor. 

Source  and  Method  of  Occurrence. — From  naphthalin  a  more  or 
less  inert  beta-naphthol  is  prepared.  When  this  is  rubbed  up  with 
camphor  it  forms  a  viscid  liquid  known  as  naphthol  camphor,  described 
by  the  “  Extra  Pharm.,”  1904,  as  a  powerful  non-toxic  antiseptic 
for  wounds. 

Notwithstanding  its  non-toxic  properties,  at  a  meeting  of  the  Surgical  Society 
held  on  May  11th,  M.  Guinard  reported  the  circumstances  of  a  death  which  had 
occurred  in  his  hospital  practice  very  soon  after  an  injection  of  twenty-five  cubic 
centimetres  of  naphthol  camphor.  The  patient  was  a  man,  twenty-eight  years 
of  age,  who  suffered  from  a  chronic  abscess  in  the  right  subclavian  region.  The 
puncture  and  injection  were  made  in  the  usual  manner  and  presented  no  special 
feature.  The  injection  had  scarcely  been  given  when  the  patient  had  a  sudden 
epileptic  attack  ( epilepsie  generalisee ).  Believing  the  symptoms  to  be  of  toxic 
origin,  M.  Guinard  immediately  made  an  incision  and  allowed  the  fluid  to  escape, 
but  the  patient  nevertheless  had  two  epileptic  attacks  and  died  in  three-quarters 
of  an  hour.  In  addition  to  this  case  M.  Guinard  mentioned  five  others,  of  which 
two  were  unpublished  and  three  have  been  published  by  M.  Netter,  M.  Menard 
of  Berck,  and  M.  Estor  of  Montpellier,  making  a  total  of  six  deaths  for  which 
naphthol  camphor  was  responsible.  He  also  mentioned  fourteen  cases  attended 
by  symptoms  of  such  severity  that  a  fatal  issue  was  apprehended.  The  patho¬ 
genesis  of  these  conditions  was  very  obscure.  No  objection  could  be  raised  either 
on  the  ground  of  the  quality  of  the  liquid,  or  the  dose,  or  the  age  of  the  patients, 
or  the  operative  manipulation.  The  only  remaining  possibility  seemed  to  be  a 
poisonous  quality  of  the  mixture  of  camphor  and  beta-naphthol,  and  M.  Guinard 
has  come  to  the  conclusion  that  an  injection  of  naphthol  camphor  properly 
administered  in  a  small  dose  of  five  or  ten  cubic  centimetres  to  a  healthy  adult 

or  child  might  cause  death  in  a  few  minutes  [Lancet,  1,  1904,  1617). 

♦ 
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(8)  Poisoning  by  Iodoform  (CH.I3). 

Source  and  Method  of  Occurrence. — This  substance,  which  has  been 
introduced  (in  the  form  of  yellowish  crystals  or  powder)  into  antiseptic 
surgery,  is  without  doubt  a  poison.  Schede,  Kocher,  and  others  have 
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published  cases  where  severe  and  even  fatal  symptoms  have  followed 
its  external  application.  Boyd  has  still  more  recently  reported  four 
cases  where  toxic  symptoms  were  developed  after  its  use  as  a  surgical 
dressing.  These  symptoms  were,  in  two  cases,  drowsiness  and  stupor  ; 
in  one,  those  of  meningitis  ;  and  delirium  in  a  fourth  case,  which  ter¬ 
minated  fatally  ( B.M.J. ,  1882,  1,  pp.  903,  913).  Arbuthnot  Lane  has 
met  with  a  case  of  poisoning  by  its  local  application  to  a  wound.  Mann, 
“  For.  Med.,”  p.  486,  quotes  two  or  three  fatal  cases. 

Symptoms  and  Appearances. — The  symptoms  usually  observed 
after  poisonous  doses  are — faintness,  headache,  giddiness,  confusion  of 
ideas,  burning  pain  in  the  stomach,  delirium,  convulsions,  insensibility, 
general  paralysis,  a  small  pulse,  sometimes  quickened  and  sometimes 
slowed,  and  the  skin  cold,  livid,  and  bathed  in  perspiration. 

A  patient  swallowed  a  quantity  of  iodoform  that  had  been  ordered  for  exter¬ 
nal  application.  Twenty-four  hours  afterwards  he  was  attacked  with  violent 
headache,  colic  and  diarrhoea  which  lasted  through  the  following  day.  On  the 
third  day  the  pains  disappeared,  though  the  irritation  remained.  The  breath, 
too,  smelt  of  iodoform  for  several  days,  and  a  disagreeable  taste  remained  in 
the  mouth  for  a  long  time  (New  York  Med.  Jour.,  1891). 

Tuttle  records  the  case  of  a  woman  who,  twenty-four  hours  after  using  iodo¬ 
form  in  her  capacity  of  nurse,  developed  symptoms  of  poisoning  by  it.  At  first 
a  very  fine  eruption  of  macules,  papules  and  vesicles  came  out  on  the  face,  neck, 
hands  and  wrists  ;  then  followed  a  diffuse  redness  with  oedema  of  the  eyelids 
and  backs  of  the  hands  ;  the  conjunctivse  were  intensely  congested.  The  erup¬ 
tion  appeared  subsequently  in  all  the  parts  exposed,  but  was  most  severe  on 
the  hands  and  between  the  fingers,  where  the  vesicles  became  confluent,  and,  the 
epithelium  having  separated,  a  red  oozing  surface  was  left.  On  the  fifth  day 
there  was  some  headache,  itching  was  a  prominent  symptom,  and  desquamation 
took  place  on  the  backs  of  the  hands. 

Failure  of  vision  (Brailey)  is  a  common  symptom  of  chronic  iodo¬ 
form  poisoning. 

Analysis. — Iodine  can  be  liberated  from  iodoform  by  nitric  acid 
and  extracted  by  carbon  disulphide,  which  acquires  a  rose  or  violet- 
red  colour. 

Case. — A  man,  aged  thirty-five  years,  was  admitted  to  the  Swansea  General 
Hospital  on  March  5th,  1903,  with  a  large  non-tuberculous  abscess  on  the  calf 
and  the  thigh  of  the  left  leg.  The  temperature  was  102°  F.,  the  pulse  was  100, 
and  the  general  condition  was  fair.  On  the  6th  the  temperature  ranged  from 
98°  to  99°.  On  the  morning  of  the  7th  I  opened  the  abscess,  irrigated  the  cavity, 
and  put  in  a  drainage-tube.  Whilst  my  assistant  was  putting  in  iodoform  quite 
half  an  ounce  or  more  dropped  accidentally  into  the  large  cavity.  For  twenty- 
four  hours  the  temperature  remained  normal.  At  8  p.m.  on  the  8th  the  patient 
had  a  rigor,  when  the  temperature  rose  to  102°,  and  two  hours  afterwards  it  was 
104°,  the  pulse  being  140  and  weak  and  thready  and  the  respirations  being  24 
and  normal  in  character.  The  patient,  who  now  became  restless  and  delirious 
but  remained  conscious,  vomited  three  or  four  times.  Nothing  noteworthy 
regarding  the  pupils,  the  urine,  etc.,  was  observed.  Quinine  and  brandy  were 
now  administered,  and  at  12  midnight,  when  the  temperature  was  103°,  the 
cavity  was  washed  and  swabbed  out,  the  iodoform  forming  quite  a  coat.  In 
twelve  hours  the  temperature,  which  had  come  down  gradually,  was  normal, 
the  pulse  was  120  and  fair,  and  the  patient  was  quiet  and  sensible.  This  condi¬ 
tion  was  maintained,  the  temperature  remaining  normal,  the  pulse  being  80 
and  good,  and  the  respirations  being  24  ( Lancet ,  1,  1903,  960). 
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(9)  Poisoning  by  Resorcin. 

Source  and  Method  of  Occurrence. — Resorcin,  or  meta-dihydroxy- 
benzene,  is  an  artificially  prepared  organic  body,  as  its  name  implies, 
of  the  benzene  series.  It  is  closely  allied  to  carbolic  acid,  crystallising 
in  colourless  crystals,  which  are  readily  soluble  in  water,  ether,  or 
alcohol.  Applied  in  the  form  of  crystals,  it  acts  as  a  powerful  caustic 
to  the  skin.  The  commercial  resorcin,  which  is  obtained  as  a  by-pro¬ 
duct  in  the  manufacture  of  a  pigment  known  as  eosin,  has  a  red  colour, 
and  a  powerful  odour  resembling  that  of  carbolic  acid.  It  is  used 
internally  as  a  medicine  sometimes,  but  more  frequently  as  an  applica¬ 
tion  for  the  sake  of  its  antiseptic  qualities. 

Of  its  toxicity  and  fatal  dose  but  little  is  known  from  a  medico¬ 
legal  point  of  view.  On  one  occasion  in  which  an  overdose  of  two 
drachms  was  given  to  a  young  woman,  it  produced  decided  toxic 
symptoms — insensibility,  profuse  perspiration,  blanched  lips,  equal 
normal  pupils,  lowness  of  body  temperature,  imperceptible  pulse,  and 
almost  imperceptible  breathing.  The  urine  was  olive-green  in  colour. 
The  patient  recovered  {Med.  Times  and  Gaz.,  1881,  2,  p.  487).  It 
thus  appears  that  resorcin  acts  like  carbolic  acid  on  the  human  organ¬ 
ism.  It  is  known  also  to  resemble  carbolic  acid  in  its  coagulating 
power  over  albumen  and  its  caustic  action  on  the  skin. 

Analysis. — Ferric  chloride  produces  a  violet  colour  ;  sulphovanadic 
acid  blue  and  then  violet.  If  a  crystal  of  sodium  nitrite  is  mixed  with 
a  drop  or  two  of  concentrated  sulphuric  acid  and  a  little  resorcin  is 
added,  a  violet  colour,  which  changes  to  blue  and  then  brown,  is  pro¬ 
duced  (Mann). 

Case. — Schwabe  reports  a  case  of  poisoning  by  resorcin.  A  girl,  aged  five 
years,  was  ordered  an  intestinal  irrigation  of  100  grammes  of  a  |  per  cent,  solu¬ 
tion  of  resorcin  for  gastro-enteritis.  By  mistake  200  grammes  were  used  (one 
gramme  of  resorcin).  A  few  minutes  afterwards  the  child  became  pale,  with 
clammy  perspiration,  retraction  of  the  head,  and  muscular  stiffness.  She  soon 
became  unconscious,  and  pulseless  in  fifteen  minutes.  Medical  aid  was  at  once 
obtained,  and  ether  administered  subcutaneously  ;  the  colon  was  washed  out 
with  sulphate  of  soda  solution.  After  ten  minutes,  consciousness  was  regained,, 
and  the  pulse  returned.  Stimulant  treatment  was  continued,  and  the  child 
gradually  recovered,  but  was  very  weak.  The  urine  was  dark  green  and  albu¬ 
minous.  The  child  recovered  in  a  week. 
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(16)  Poisoning  by  Formaldehyde. 

Source  and  Method  of  Occurrence —Formic  aldehyde  itself  is  not 
used  in  an  undiluted  condition,  but  as  a  40  per  cent,  solution  in  water, 
it  is  then  termed  formaline,  and  is  being  used  more  and  more  exten¬ 
sively  as  a  preservative  in  pathological  museums.  This  formaline 
at  ordinary  temperatures  gives  off  a  vapour  of  the  aldehyde,  which 
from  personal  experience  the  editor  can  assert  is  most  irritating  to  the 
eyes,  mouth,  and  bronchial  tubes,  and  causes  most  unpleasant  effects 
upon  the  hands  when  these  come  in  contact  with  the  material. 

It  is  doubtless  a  very  severe  irritant  to  the  stomach.  The  dose  for . 
internal  administration  is  one  minim  of  formaline  well  diluted. 

Case. — Not  many  cases  have  yet  been  recorded  of  fatal  poisoning 
by  it,  but  the  following  is  taken  from  the  Pharm.  Jour.,  September 
3rd,  1899  ‘ 

A  young  man  drank  about  two  ounces  of  a  4  per  cent,  formaldehyde  solution 
which  was  used  for  treating  seed  potatoes.  The  immediate  effect  was  to  cause 
vomiting  of  matter  containing  traces  of  blood,  and  death  occurred  about  twenty- 
nine  hours  afterwards,  as  the  result  of  heart  failure.  A  post-mortem  examina¬ 
tion  showed  that  the  oesophagus  was  slightly  inflamed,  and  escharotic  changes 
were  visible  in  the  stomach.  Vide  also  Epit.,  1,  1901,  p.  72. 

In  the  Epit.,  1,  1901,  Nos.  42  and  300,  will  be  found  cases 

of  poisoning  by  this  substance. 

Analysis. — Apart  from  the  characteristic  odour,  formaldehyde  may 
be  detected  in  very  dilute  aqueous  solution  by  the  usual  aldehyde 
tests.  It  reduces  ammoniacal  silver  nitrate.  It  restores  the  colour  of 
Schiff’s  reagent.  Owing  to  its  volatility  an  aqueous  distillate  suitable 
for  the  application  of  the  tests  is  readily  obtained  from  neutral  or 
slightly  acid  organic  fluids. 
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Sub-Group  5. — (1)  Poisoning  by  Aniline. 

Source  and  Method  of  Occurrence.— Aniline,  syn.  mono-phenyla- 
mine  or  aniline  oil  (“  Extra  Pharm.”),  is  a  derivative  from  coal  tar. 
It  is  an  almost  colourless  liquid,  mobile  and  oily,  with  a  faint  vinous 
odour  and  aromatic  burning  taste.  It  is  prepared  in  enormous  quanti¬ 
ties  for  use  in  the  arts,  etc.,  being  the  origin  of  some  of  the  aniline 
colours  so  much  used  for  dyeing. 

It  is  occasionally  used  for  suicidal  purposes,  and  accidents  occur 
from  the  careless  storage  of  it,  and  from  working  with  it,  etc.,  but  the 
editor  is  unable  to  find  a  homicidal  case  of  poisoning  by  it. 

In  the  “  Archives  Generales  de  Medecine,”  Dr.  G.  Brouardel,  of 
Paris,  has  drawn  attention  to  cases  of  poisoning  from  the  cutaneous 
absorption  of  aniline.  No  deaths  occurred.  The  aniline  was  con¬ 
tained  in  a  boot  blacking  in  the  proportion  of  90  per  cent.  Control 
experiments  on  rabbits  and  guinea-pigs  furnished  corroborative  evidence 
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of  the  facts  observed  in  the  human  subject,  in  which  the  symptoms 
appeared  in  from  one  to  four  hours  ( Lancet ,  2,  1902,  p.  1772). 

Toxicity  and  Fatal  Dose. — Schuchardt  found  that  a  small  rabbit 
was  killed  by  sixty  drops  in  six  hours  and  a  quarter,  and  a  large  rabbit 
by  one  hundred  drops  in  four  hours.  There  was  insensibility  with  loss 
of  heat,  and  violent  clonic  and  tonic  convulsions  ensued,  which  con¬ 
tinued  until  death.  From  experiments  performed,  it  does  not  appear 
to  be  an  active  poison  as  a  liquid,  and  it  seems  to  affect  the  spinal 
marrow  more  than  the  brain.  It  has  also  a  local  irritant  action. 

Turnbull  gave  half  a  drachm  of  the  sulphate  to  a  dog.  In  two  hours  and  a 
half  the  animal  vomited,  and  an  hour  later  it  was  purged.  It  became  dull, 
weak,  and  tremulous  ;  the  pulse  was  rapid,  and  the  breathing  laboured.  The 
feet  were  cold,  the  hind  legs  paralysed,  and  the  tongue  was  of  a  blue  colour.  In 
five  hours  the  symptoms  abated,  and  the  next  day  the  animal  had  recovered 
( Lancet ,  1861,  2,  p.  469). 

Letheby  found  that  aniline  given  to  dogs  and  cats,  in  doses  of  from  twenty 
to  sixty  drops,  caused  a  rapid  loss  of  voluntary  power.  The  animal  staggered 
and  fell  upon  its  side  powerless,  the  head  was  drawn  back,  the  pupils  were  dilated, 
the  breathing  was  difficult,  and  the  action  of  the  heart  tumultuous  ;  there  were 
slight  twitchings  or  spasms  of  the  muscles,  and  the  animal  quickly  passed  into 
a  state  of  coma,  from  which  it  did  not  recover,  death  taking  place  in  from  half 
an  hour  to  thirty-two  hours.  On  inspection,  the  brain  and  its  membranes  were 
congested,  the  cavities  of  the  heart  were  nearly  full  of  blood,  and  the  lungs  but 
slightly  congested.  The  blood  all  over  the  body  was  black  and  coagulated. 

The  poison  was  easily  discovered  in  the  brain,  the  stomach,  and 
the  liver,  although  it  was  found  that,  as  nitrobenzene  is  changed  into 
aniline,  so  in  some  cases  aniline  and  its  salts  are  converted  into  mauve 
or  magenta  pigment.  This  arises  from  the  oxidation  of  the  salts,  and 
it  has  been  especially  observed  on  the  surface  of  the  body  (“  Proc.  Roy. 
Soc.,”  1863,  p.  556).  The  salts  appear  to  have  very  little  action. 
They  have  been  used  medicinally  in  large  doses,  without  producing 
any  unusual  effects.  In  one  case,  406  grains  of  the  sulphate  of  aniline 
were  given  to  a  patient,  in  the  course  of  a  few  days,  without  any  symp¬ 
toms  of  poisoning  (Letheby,  loc.  cit.  ;  see  also  Med.  Times  and  Gaz., 
1862,  1,  p.  239). 

There  are  facts  which  show  that  the  vapour  of  aniline,  even  when 
much  diluted,  exerts  a  noxious  effect  on  man  ( vide  infra). 

For  a  full  account  of  the  effects  of  aniline  on  animals,  the  reader  is 
referred  to  a  pamphlet  by  Sonnenkalb,  ‘‘  Anilin  und  Anilinfarben,” 
Leipzig,  1864,  p.  29  ;  also  “Watts’  Dictionary  of  Chemistry.”  The 
injurious  effects  to  public  health  likely  to  arise  from  the  employment 
of  aniline  colours  in  confectionery  and  cosmetics,  are  also  fully 
described  in  this  essay. 

The  dose  of  aniline  sulphate  is  given  as  one-half  to  three  grains 
used  cautiously  (“  Extra  Pharm.”). 

Duration. — Recorded  cases  seem  to  show  that  there  is  commonly 
some  delay  in  the  onset  of  symptoms.  Recovery  is  speedy. 

Symptoms. — These  are  commonly  of  a  narcotising  type,  like  those 
of  nitrobenzene,  commencing  with  weakness  in  the  limbs  and  headache, 
but  the  very  typical  feature  is  the  cyanosis  which  is  caused  by  the 
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absorption  into  the  blood  of  aniline  ;  this  is  most  marked  about  the 
lips  and  finger  nails,  and  in  fatal  cases  can  be  recognised  in  the  blood 
as  a  bluish  discoloration  given  to  it.  Methsemoglobin  is  found  in  the 
blood.  Nephritis  occasionally  occurs. 

Rehn  has  drawn  attention  to  the  occurrence  of  tumours  of  the 
bladder  in  anilin  workers,  and  Bachfeld  saw  sixteen  bladder  affections 
among  sixty-three  cases  of  anilin  poisoning.  Observations  in  eighteen 
anilin  factories  showed  thirty-eight  cases  of  tumours  of  the  bladder,  of 
which  eighteen  terminated  fatally. 

A  workman  accidentally  broke  a  carboy  containing  a  large  quantity  of  this 
liquid  ;  the  aniline  fell  over  him,  but  none  entered  his  mouth.  In  his  anxiety 
to  wipe  up  the  aniline,  he  respired  the  vapour  for  some  time,  felt  giddy,  and  com¬ 
plained  of  his  head  and  chest.  When  seen  some  hours  after  the  accident,  his 
face  and  body  were  of  a  livid  leaden  hue,  the  lips,  gums,  tongue  and  eyes  of  a 
corpse-like  bluish  pallor  ;  his  breathing  was  gasping,  and  he  appeared  at  the 
point  of  death.  There  was  no  convulsion  ;  he  was  sensible,  and  able  to  give  an 
account  of  his  feelings.  His  pulse  was  small  and  irregular.  Under  active  treat¬ 
ment  he  recovered  ( Pharm .  Jour .,  July,  1862,  p.  42  ;  Med.  Times  and  Graz.,  1862, 
1,  p.  583). 

A  boy,  set.  16,  was  brought  into  the  London  Hospital  in  a  semi-comatose 
condition.  In  scrubbing  out  an  aniline  vat  he  had  breathed  the  vapour  ;  and 
although  he  did  not  suffer  pain  or  discomfort  at  the  time,  he  was  suddenly  seized 
with  giddiness  and  insensibility.  When  brought  to  the  hospital  he  looked  like 
a  person  in  the  last  stage  of  intoxication  ;  the  face  and  surface  of  the  body  were 
cold,  and  the  pulse  was  slow  and  almost  imperceptible,  the  action  of  the  heart 
was  feeble,  and  the  breathing  heavy  and  laborious.  After  rallying  a  little,  he 
complained  of  pain  in  his  head  and  giddiness.  His  face  had  a  purple  hue,  and 
his  lips,  the  lining  membrane  of  his  mouth,  as  well  as  his  nails,  had  a  similar 
purple  tint.  On  the  next  day  the  narcotic  symptoms  had  passed  away,  but  he 
was  remarkably  blue,  and  looked  like  a  patient  in  the  last  stage  of  Asiatic  cholera 
{Med.  Times  and  Gaz.,  1862,  1,  p.  239). 

These  cases  appear  to  show  that  aniline  vapour  is  less  poisonous 
than  that  of  nitrobenzene,  and  that  the  symptoms  follow  more  rapidly 
on  the  inhalation  of  the  vapour.  Kreuser  has  noticed  among  the 
workers  in  aniline  that  they  have  suffered  from  intense  bronchitis, 
with  a  violent  dry  spasmodic  cough,  accompanied  by  ulcerations  on 
the  scrotum  and  extremities.  The  parts  were  swollen  and  painful, 
and  covered  with  thick  black  crusts  (Edin.  Month.  Jour.,  August,  1864, 
p.  172). 

Some  of  the  aniline  dyes  by  contact  with  the  skin  (used  for  mark¬ 
ing  or  dying  underlinen)  have  produced  much  irritation  and  sometimes 
an  eczema.  This  subject  has  attracted  much  attention  in  Germany 
(see  Eulenberg’s  Vierteljahrsschr.,  1871,  2,  321).  Many  mineral  sub¬ 
stances  of  an  irritant  nature  are  used  in  the  preparation  of  these  dyes, 
and  the  articles  are  not  always  freed  from  them  by  washing.  It  is  now 
proved  that  many  of  the  pure  dyes  are  not  poisonous. 

Treatment. — Empty  the  stomach  as  quickly  as  possible  ;  give 
stimulants  ;  oxygen  inhalations  are  likely  to  prove  serviceable  if  they 
can  be  given,  and  artificial  respiration  may  be  necessary. 

Post-mortem  Appearances. — The  peculiar  colour  of  the  blood  is 
very  characteristic  ;  beyond  this  there  is  nothing  to  see. 

Analysis, — Commercial  aniline  is  an  oily  liquid  of  a  reddish-brown 
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colour,  with  a  peculiar  tarry  odour.  It  produces  a  volatile  greasy 
stain  on  paper.  It  is  volatile  and  combustible,  burning  with  a  thick, 
smoky  flame.  It  falls  to  the  bottom  of  water,  and  does  not  readily 
dissolve  in  it.  It  is  soluble  in  alcohol  and  ether,  but  only  sparingly 
in  chloroform  :  in  the  latter  property  it  differs  from  nitrobenzene. 
Sulphuric  acid  combines  with  it  to  produce  a  white  sulphate,  soluble 
in  water.  A  solution  of  chlorinated  lime  added  to  the  acid  watery 
liquid  produces  a  blue  colour,  passing  into  various  shades  of  purple 
and  brown.  If  a  few  drops  only  of  a  very  dilute  solution  of  aniline  or 
its  salts  be  warmed  in  a  test  tube  with  alcohol,  caustic  potash  and  a 
drop  or  two  of  chloroform,  the  unpleasant  odour  of  phenyl  isocyanide 
is  evolved. 

The  solution  of  sulphate  of  aniline  is  not  precipitated  either  by 
tannic  acid  or  by  chlor-iodide  of  mercury  and  potassium  ;  but  aniline 
itself,  in  the  small  quantity  in  which  it  is  dissolved  by  water,  yields, 
like  the  alkalies,  a  yellow  precipitate  with  arsenio-nitrate  of  silver.  It 
also  reduces  completely  a  solution  of  auric  chloride — precipitating 
metallic  gold.  When  pure  aniline  is  heated  with  powdered  corrosive 
sublimate,  it  produces  a  rich  crimson  dye.  When  present  in  organic 
liquids,  aniline  may  be  separated  by  digesting  the  concentrated  liquid 
in  alcohol,  mixed  with  a  little  diluted  sulphuric  acid.  The  alcoholic 
extract,  distilled  at  a  high  temperature  with  a  solution  of  potash, 
yields  aniline.  This  may  be  detected  by  the  methods  above  described. 

Cases. — For  a  case  of  poisoning  by  aniline  oil,  see  Lcmd.  Med.  Bee., 
1887,  p.  447  ;  a]so  B.M.J. ,  Epit.,  1,  1898,  No.  142. 

The  following  is  taken  from  the  Lancet,  1,  1901,  p.  1143  : — 

Dr.  St.  Clair  Thomson  read  a  paper  before  the  Clinical  Society  on  a  case  of 
“  Poisoning  from  the  External  Use  of  Aniline  Oil.”  Equal  parts  of  aniline  oil 
and  rectified  spirits  having  been  recommended  as  a  vehicle  for  cocaine  in  order 
to  produce  local  anaesthesia  in  the  ear,  Dr.  Thomson  prescribed  a  10  per  cent, 
solution  of  cocaine  in  this  menstruum  for  a  colleague  suffering  from  furunculosis. 
A  small  pledget  of  cotton-wool  moistened  with  this  solution  was  used  at  bed¬ 
time,  and  the  patient  slept  well.  Next  morning,  as  the  pain  threatened  to  return, 
he  again  made  use  of  the  drops  about  5  a.m.  At  7.30  a.m.,  while  still  in  bed,  he 
quite  accidentally  noticed  a  peculiar  blueness  of  his  finger  nails,  and  his  wife 
remarked  that  his  face  was  also  blue.  The  face  and  hands  were  found  to  be  of 
a  decided  dark  blue  colour,  and  this  was  noticeable  in  the  skin  under  the  finger 
nails  and  on  the  lips  and  tongue.  There  was  no  fever  nor  mental  disturbance. 
The  pupils  were  normal.  The  respiration  was  quiet  and  easy.  The  pulse  was 
small  and  somewhat  increased  in  frequency.  Recovery  soon  followed  on  dis¬ 
continuing  the  remedy. 

Reference  was  made  to  a  communication  made  to  the  Aeademie  de  Medecine 
in  July  last  by  M.  Landouzy  and  M.  Georges  Brouardel  describing  the  cases  of 
ten  children  who  were  seized  with  prostration,  pallor,  and  blueness  soon  after 
wearing  yellow  shoes  which  had  recently  been  coated  with  a  pigment  found  to 
contain  90  per  cent,  of  aniline.  When  this  dye  was  applied  to  the  shaven  sur¬ 
face  of  the  skin  of  guinea-pigs  and  rabbits  they  died  asphyxiated  in  from  twenty- 
four  to  thirty  hours.  Some  unpublished  cases  of  Dr.  Kelynack  described  similar 
symptoms,  together  with  gastro-intestinal  catarrh  and  anaemia  in  chronic  cases, 
among  those  employed  in  aniline  works. 

Vide  also  Lancet,  vol.  1,  1909,  p.  117,  for  a  case  of  poisoning  by 
aniline  black  applied  to  boots.  The  solution  is  apparently  very  volatile, 
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and  workmen  suffer  by  inhaling  the  vapour  when  applying  it.  See 
Dearden,  1902,  2,  750. 
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(2)  Poisoning  by  Nitrobenzene,  or  Nitrobenzol  (C6H5N03). 

Source  and  Method  of  Occurrence. — This  liquid  has  a  smell  resemb¬ 
ling  benzaldehyde  (or  oil  of  bitter  almonds  sine  acido-hydrocyanico, 
“  Extra  Pharm.”),  but  the  two  are  very  different  in  other  respects, 
and  must  not  be  confounded  with  one  another,  though  nitrobenzol  is 
used  as  a  substitute  for  benzaldehyde  in  cheap  perfumery.  It  is  also 
used  very  largely  in  the  production  of  the  aniline  colours,  as  it  is  con¬ 
verted  into  aniline  by  acting  upon  it  with  acetic  acid  and  iron  filings, 
Grandhomme,  who  studied  the  health  of  the  workers  at  the  great 
factory  at  Hochst,  could  find  no  case  of  poisoning  among  twenty-one 
men  employed  in  making  nitrobenzene,  although  some  had  been  working 
from  ten  to  twenty  years.  Acute  and  chronic  poisoning,  however,  may 
occur  from  accident  or  carelessness. 

It  does  not  appear  to  have  been  used  homicidally,  possibly  on 
account  of  its  nauseous  taste  and  extremely  persistent  smell,  but  acci¬ 
dent  and  suicide  account  for  the  majority  of  cases  ;  five  cases  published 
by  Von  Buschow  were  due  to  drinking  brandy  with  an  uncertain  ad¬ 
mixture  of  it  ( Berl .  Klin.  Woch.,  March  4th,  1895),  two  were  fatal  and 
three  ended  in  recovery.  In 'the  same  journal,  Schild  records  six 
cases,  all  in  females  ;  two  suicidal,  both  recovered,  and  four  “  with 
intent  to  procure  abortion,”  this  result  being  attained  in  three  of 
them,  who  recovered,  but  the  fourth  was  fatal  before  abortion  could 
take  place.  In  the  Franco-Prussian  war  (1870-71)  Helbig  observed 
an  epidemic  of  eighteen  cases  with  three  deaths  in  soldiers  from 
drinking  nitro-benzol  under  the  impression  it  was  a  liqueur. 

Toxicity  and  Fatal  Dose. — The  liquid  is  very  poisonous  ;  twenty 
drops  have  been  known  to  cause  death,  but  recovery  has  taken  place 
after  much  larger  doses. 

In  performing  some  experiments  on  animals,  Letheby  found  that  the  local 
action  on  the  stomach  was  slight ;  there  was  rarely  any  vomiting,  and  there  was 
either  rapid  coma,  or  a  slow  setting-in  of  paralysis  and  coma,  after  a  long  period 
of  inaction.  There  was  a  complete  loss  of  voluntary  power,  a  spasmodic  fixing  of 
the  muscles  of  the  back,  with  violent  struggles,  a  look  of  distress,  and  occasion¬ 
ally  a  kind  of  epileptic  fit.  The  pupils  were  widely  dilated,  the  action  of  the 
heart  was  irregular,  and  the  breathing  difficult. 

Duration. — The  onset  of  symptoms  is  often  delayed  for  an  hour 
or  more,  and  death  rarely  takes  place  for  several  hours.  In  these 
respects  it  strongly  contrasts  with  hydrocyanic  acid,  which  its  smell 
suggests.  Recovery  is  very  slow  ( vide  infra).  The  time  of  death  in 
M.J. — VOL.  II.  44 
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the  more  rapid  cases  varied  from  twenty-five  minutes  to  twelve  houi 
after  the  administration  of  the  poison.  In  other  experiments,  in  whic 
smaller  doses  were  given,  the  time  that  elapsed  between  the  adminh 
tration  of  the  poison  and  the  coming-on  of  the  first  symptoms  (a 
epileptic  fit)  varied  from  nineteen  to  seventy-two  hours  ;  in  mos 
cases  it  was  about  two  days,  and  the  time  of  death  was  from  four  t 
nine  days. 

Symptoms. — The  usual  symptoms  are  nausea  and  vomiting,  rapidl 
succeeded  or  even  preceded  by  faintness  and  unconsciousness  ;  vertig 
and  severe  headache  are  common,  extreme  cyanosis  is  a  marked  featur< 
extending  to  the  finger  nails  ;  the  pupils  become  fixed  and  staring.  I 
fatal  cases  stupor  deepening  into  coma  and  death  are  the  most  prominer 
features.  In  three  cases  ( Berl .  Klin.  Woch.,  loc.  cit.)  jaundice  appeare 
on  the  third  or  fourth  day,  with  some  fever  and  dark  brown  urin 
smelling  of  the  substance  and  containing  albumen.  The  followin 
cases  illustrate  the  above  statements  ;  they  tend  to  show  that  th 
vapour  is  much  more  potent  than  the  liquid  : — 

Nicholson  [Lancet,  1862,  1,  p.  135),  in  referring  to  a  fatal  case  of  poisoning  b 
the  liquid,  states  that  he  has  known  several  instances  in  which  the  vapour ,  as  it : 
evolved  from  almond  glycerine  soap,  has  seriously  affected  persons.  A  friend  c 
his  who  used  a  cake  of  the  soap  in  taking  a  warm  bath  fainted  from  the  effect 
of  the  vapour  of  nitrobenzene  set  free,  and  was  ill  for  some  time  afterward; 
In  1863,  a  case  of  poisoning  by  this  compound  occurred,  in  which  the  symptom 
so  closely  resembled  those  of  essential  oil  of  bitter  almonds  that  it  was  at  firs 
supposed  this  oil  had  been  taken.  A  woman,  set.  30,  tasted  a  liquid  which  ha 
been  used  for  flavouring  pastry,  and  perceiving  that  it  was  very  acrid  on  he 
tongue  and  lips,  spat  it  out  immediately  and  washed  her  mouth  with  water.  Sh 
thought  she  could  not  have  swallowed  more  than  a  drop,  but  in  replacing  th 
bottle  she  spilled  about  a  tablespoonful  on  the  table  and  did  not  immediatel 
wipe  it  up.  The  vapour  strongly  impregnated  the  small  room  in  which  she  was 
and  produced  a  feeling  of  sickness  in  another  servant.  The  burning  taste  i 
the  mouth  was  immediately  followed  by  a  sensation  of  numbness  and  tingling  i: 
the  tongue  and  lips,  and  a  strange  feeling  for  the  next  hour.  The  woman  becam 
worse,  and  Fotherby  saw  her  in  an  hour  and  three-quarters  after  the  occurrence 
Her  aspect  was  then  quite  like  that  of  prussic  acid  poisoning  :  the  eyes  wer 
bright  and  glassy,  the  features  pale  and  ghastly,  the  lips  and  nails  purple,  as  i 
stained  by  blackberries  ;  the  skin  was  clammy  and  the  pulse  feeble.  Her  min< 
was  then  clear,  and  she  described  how  the  accident  had  occurred,  and  what  he 
sensations  were.  She  was  able  to  swallow  a  mustard  emetic,  after  which  sh 
became  rapidly  worse,  lost  her  consciousness,  the  teeth  became  set,  the  hand 
clenched  and  blue,  the  muscles  rigid  and  convulsed.  She  vomited  freely  a  pal 
fluid  matter,  which  had  the  odour  of  nitrobenzene.  The  stomach-pump  wa 
used,  but  the  fluid  washed  out  of  the  organ  had  hardly  any  odour.  The  breathinj 
became  much  reduced,  and  the  pulse  could  scarcely  be  felt.  In  about  elevei 
hours  there  was  reaction,  consciousness  returned,  and  she  was  able  to  swallow 
At  the  end  of  seventeen  hours  she  was  much  better  ;  but  she  then  complainec 
of  distorted  vision,  with  flashes  of  light  and  strange  colours  before  her  eyes 
For  some  weeks  she  continued  weak.  It  was  at  first  supposed  the  woman  hac 
swrallowed  a  larger  quantity  of  the  liquid  than  she  had  imagined  ;  but  it  i: 
obvious,  from  the  entire  absence  of  the  odour  in  the  fluid  drawn  off  by  tin 
stomach-pump,  within  about  two  hours,  that  but  little  could  have  passed  int( 
the  stomach.  There  is  no  doubt,  from  what  has  been  observed  in  other  cases 
that  these  severe  symptoms  were  chiefly  due  to  the  breathing  of  the  vapour  in  f 
concentrated  form.  A  fellow-servant  who  was  in  the  room  at  the  time  the  liquic 
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was  spilled  also  suffered  from  the  inhalation  of  the  vapour.  The  liquid  was 
found  to  be  nitrobenzene  unmixed  with  essential  oil  of  almonds. 

A  clerk  in  some  chemical  works  took  a  few  drops  (supposed  to  have  been 
fifteen)  of  nitrobenzene.  Immediately  afterwards  he  felt  unwell  and  became 
insensible.  Stimulants  restored  consciousness,  but  there  was  a  relapse,  and  he 
died  the  next  day  ( Pharm .  Jour.,  December,  1862,  p.  283).  A  boy,  set.  17,  while 
drawing  off  some  nitrobenzene  by  a  syphon,  swallowed  a  portion  of  the  liquid. 
There  were  no  immediate  symptoms,  but  he  soon  felt  sleepy,  and  when  at  dinner 
ate  but  little,  and  said  he  felt  as  if  he  were  drunk.  This  was  between  two  and 
three  hours  after  he  had  swallowed  the  liquid.  He  fell  into  a  stupor  which 
became  deeper  and  deeper  until  death  took  place,  without  vomiting  or  convul¬ 
sions,  twelve  hours  after  the  ingestion  of  the  poison  {Med.  Times  and  Gaz.,  1862, 
1,  p.  239).  The  following  cases  occurred  at  Maidstone,  in  1865.  A  boy,  set.  13, 
applied  a  bottle  containing  nitrobenzene  to  his  lips.  No  symptoms  followed  at 
the  time,  and  the  boy  ate  his  dinner  as  usual.  Some  hours  elapsed,  when  he 
suddenly  became  insensible.  He  was  almost  pulseless,  and  his  jaws  were  spas¬ 
modically  closed  ;  the  skin  of  the  face  was  purple,  and  the  lips  were  livid.  He 
died  in  about  four  hours  after  the  seizure,  and  twelve  hours  after  taking  the 
poison.  Some  small  quantity  was  most  probably  swallowed,  as  the  contents  of 
the  stomach  had  a  strong  smell  of  the  liquid.  A  cook  in  the  same  family  also 
applied  the  bottle  to  her  lips.  It  tasted  bitter.  She  had  her  dinner  as  usual, 
but  an  hour  after  tasting  the  nitrobenzene  she  was  seized  with  vomiting  and  felt 
very  ill — her  lips  were  black,  and  her  face  was  purple  and  white.  The  woman 
recovered.  The  poison  had  been  wrongly  labelled  oil  of  bitter  almonds.  For 
several  cases  of  poisoning  by  this  liquid,  see  Husemann’s  Jahresber.,  1872,  p.  531; 
and  a  paper  by  Schenk,  Horn’s  Vierteljahrsschr.,  1866,  vol.  1,  p.  32. 

Treatment. — The  stomach  must  be  emptied  by  the  stomach-pump 
or  emetics  as  rapidly  as  possible,  and  thoroughly  washed  out.  Cold 
douches  and  other  stimulants  may  be  employed  to  rouse  the  patient 
and  prevent  stupor.  Artificial  respiration  should  be  tried. 

Post-mortem  Appearances. — Nitrobenzol  seems  to  be  partially 
converted  into  aniline  in  the  body,  and  this  latter  body  has  a  peculiar 
power  of  turning  the  blood  a  bluish  colour.  Beyond  this  discoloration 
of  the  blood  and  the  powerful  smell  no  naked  eye  changes  are  seen  on 
autopsy.  When  death  had  taken  place  within  twenty-four  hours, 
the  odour  of  the  nitrobenzene  was  clearly  perceptible  in  the  stomach, 
brain,  and  lungs  ;  and  aniline  (from  the  chemical  conversion  of  nitro¬ 
benzene)  was  found  in  the  organs.  In  the  slower  fatal  cases  the  odour 
had  often  entirely  disappeared  ;  but  traces  of  aniline  could  be  detected 
in  the  brain  and  urine,  and  sometimes  in  the  stomach  and  liver.  Occa¬ 
sionally  no  trace  of  the  substance  was  found,  although  death  had  taken 
place  from  the  poison. 

Analysis. — Nitrobenzene,  or  “  essence  of  mirbane,”  is  a  pale  lemon- 
coloured  liquid,  of  a  strong  odour  resembling  that  of  bitter  almonds. 
It  has  a  pungent,  hot,  disagreeable  taste.  It  gives  to  confectionery 
the  smell,  but  not  the  pleasant  taste,  of  oil  of  bitter  almonds.  It 
gives  a  greasy  stain  to  paper,  leaving  a  yellow  mark  when  the  stain 
disappears.  It  sinks  in  water,  and  is  partly  dissolved,  giving  to  it  a 
yellowish  colour.  It  is  soluble  in  alcohol,  ether,  and  chloroform  ; 
but  when  these  are  agitated  with  water,  it  is  in  great  part  separated 
from  its  ethereal  and  chloroform  solutions.  It  has  no  basic  qualities  ; 
its  aqueous  solution  is  not  precipitated  by  tannic  acid  nor  by  the  chlor- 
iodide  of  mercury  and  potassium.  It  is  highly  combustible,  burning 
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with  a  yellow  smoky  flame.  It  yields  no  Prussian  blue  when  mixe< 
with  ferrous  sulphate,  alcohol,  potash,  and  subsequently  hydrochlori 
acid  ;  and  its  vapour  produces  no  cyanide  of  silver  with  a  solution  o 
the  nitrate.  It  is  distinguished  from  all  other  liquids,  except  th 
essential  oil  of  almonds,  by  its  odour,  and  from  this  oil  by  the  followinj 
test.  Pour  a  few  drops  of  each  on  a  plate  and  add  a  drop  of  stronj 
sulphuric  acid.  The  oil  of  almonds  acquires  a  rich  crimson  colour  wit] 
a  yellow  border,  the  nitrobenzene  produces  no  colour.  With  a  crysta 
of  chlorate  of  potassium  and  a  drop  of  sulphuric  acid,  it  yields  a  viole 
coloration.  In  order  to  separate  it  from  organic  liquids,  they  may  b< 
acidulated  with  sulphuric  acid,  and  submitted  to  distillation  in  ai 
appropriate  apparatus.  If  any  of  it  exists  in  a  free  state  its  odou 
will  be  sufficient  for  detecting  its  presence.  It  is  converted  into  anilim 
by  acting  upon  it  with  acetic  acid  and  iron  filings.  The  aniline  ma^ 
be  subsequently  distilled  over  with  steam  and  identified  in  the  aqueou 
distillate  by  the  tests  for  aniline  ( q.v .  p.  687).  There  is  no  probability 
that  this  liquid  will  be  successfully  employed  for  the  purposes  of  murde 
without  the  certainty  of  detection. 

Cases. — In  1876,  a  man,  set.  21,  was  prescribed  three-minim  doses  of  “  benzo 
rect.”  three  times  a  day.  By  mistake,  the  dispenser  read  the  prescription  a 
ordering  “  benzol  nit.,”  and  gave  nitrobenzene.  The  first  day  he  took  thesi 
doses  the  patient  was  observed  to  look  a  little  pale  and  weak,  but  he  was  no 
conscious  of  feeling  ill  till  after  taking  the  seventh  dose  at  9  a.m.  next  day.  Th< 
aggregate  amount  of  nitrobenzene  now  taken  was  ascertained  to  be  twenty 
three  minims.  At  2  p.m.,  five  hours  after  taking  this  final  dose,  after  walking 
not  more  than  forty  yards  in  the  street  from  his  office,  he  fell  down.  He  wa: 
just  able  to  give  his  address,  and  then  became  insensible.  At  3.15  p.m.,  whei 
seen  by  Gross,  he  was  cold,  and  the  surface  of  the  body  was  bluish-purple.  Ther< 
was  no  pulse,  but  by  the  stethoscope  the  heart  could  just  be  heard  faintly  beating 
The  lower  jaw  was  rigidly  closed  ;  but  the  limbs  were  flaccid  and  dropped  power 
less  when  raised  ;  the  pupils  were  widely  dilated.  No  breathing  could  be  per 
ceived  for  twenty  minutes  after  this.  He  was  treated  as  for  prussic  acid  poison' 
ing,  it  being  thought  that  the  poison  was  oil  of  bitter  almonds.  At  7  p.m.  hf 
became  conscious,  and  complained  of  headache.  At  9  p.m.  the  skin  was  stil 
blue.  Next  day  he  was  fairly  convalescent.  From  the  urine  collected  on  the 
morning  following  the  accident,  a  substance  was  extracted  having  the  odoui 
of  nitrobenzene. 

In  1891,  a  chemist  and  druggist  took,  in  mistake,  two  fluid  drachms  of  nitro¬ 
benzene.  No  symptoms  appeared  till  one  and  a  half  hours  later  when  he  was  at 
dinner.  He  was  giddy  and  appeared  as  if  intoxicated,  but  was  able  to  walk  half  a 
mile,  though  he  had  not  full  control  over  his  lower  limbs.  The  stomach-pump 
was  used,  and  liquid  having  the  odour  of  the  poison  was  removed.  He  became 
collapsed  and  cyanosed,  the  pulse  fell  to  sixty  per  minute,  and  was  barely  per¬ 
ceptible.  Next  day  he  was  still  cyanosed  and  passed  only  one  and  a  half  ounces 
of  very  dark  urine.  He  recovered,  but  the  cyanosed  state  of  the  skin  did  not 
disappear  till  after  the  lapse  of  five  days  ( B.M.J . ,  1891,  1,  p.  849). 

Lewin  has  collected  fifty-one  cases  with  a  mortality  of  37  per  cent. 
(B.M.J. ,  Epit.,  1895,  p.  41). 
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Poisoning  by  Rbourite  and  Bellite. 

Roburite  (metadinitrobenzene  and  ammonium  nitrate)  and  Bellite 
(ammonite  of  nitronaphthalene  and  ammonium  nitrate)  are  derivatives 
of  nitrobenzol.  They  are  present  in  safety  explosives,  and  have  often 
caused  poisoning.  In  the  Witten  roburite  factory  from  1890-7  there 
was  a  high  incidence  of  illness  among  the  workers,  the  majority  of 
whom  showed  pallor,  blue  lips  and  yellowish  conjunctivse.  (Schroder 
und  Strassmann,  Vierteljahrsschr.  f.  ger.  Med.,  1891,  Suppl.,  138  ;  Brat, 
Deutsche  Med.  Woch.,  1901,  No.  19/20.  Also  B.M.J.,  1,  1895,  p.  39,  a 
fatal  case  of  poisoning  by  bellite;  and  Lancet,  2,  1901,  p.  1613,  one  by 
roburite  used  as  an  insect  powder.) 

Poisoning  by  Phenylhydroxylamine. 

The  following  case  is  described  by  Drs.  Hirsch  and  Edel,  physicians  to  the  Muni¬ 
cipal  Hospital  of  Charlottenburg,  Berlin.  A  student  of  the  technical  academy, 
while  working  in  the  chemical  laboratory,  broke  a  bottle  containing  an  alcoholic 
solution  of  phenylhydroxylamine  (CgHgNHOH),  which  saturated  his  clothes 
and  flowed  over  his  abdomen  and  the  inner  side  of  his  thigh.  He  felt  at  once  an 
intense  burning  of  the  skin  and  retired  to  the  laboratory  to  apply  a  cold-water 
bandage.  About  fifteen  minutes  afterwards  he  was  found  there  in  an  almost 
helpless  condition,  being  comatose  and  pulseless,  with  stertorous  respiration  and 
no  reflexes  of  the  corneae  or  pupils.  When  he  was  brought  to  the  hospital  the 
physicians  believed  him  at  first  to  be  moribund.  The  alteration  in  the  colour 
of  the  skin  was  very  singular.  The  lips  and  mucous  membrane  of  the  mouth 
were  greyish-blue,  and  the  skin  of  the  extremities  was  of  an  intense  blue  colour, 
which  contrasted  peculiarly  with  the  cadaverous  aspect  of  the  other  regions. 
There  were  also  numerous  reddish-brown  spots  on  the  hands,  thighs  and  abdomen, 
which  did  not  disappear  on  pressure  with  the  finger.  Respiration  was  deep  and 
regular,  but  the  cardiac  action  was  extremely  weak.  Injections  of  camphor, 
a  hot  bath,  and  other  excitants  having  no  visible  effect,  venesection  was  per¬ 
formed,  and  300  c.c.  of  dark-brown,  chocolate -like  blood  were  drawn  off.  An 
intravenous  injection  of  one  litre  of  a  solution  containing  0*3  per  cent,  chloride 
of  potassium  and  0*4  per  cent,  bicarbonate  of  potassium  was  given  immediately 
afterwards,  whereupon  the  pulse  and  respiration  rapidly  unproved,  and  the 
patient  in  course  of  time  regained  consciousness.  He  vomited  a  large  quantity 
of  brown-coloured  mucous  fluid.  During  the  first  hours  no  urine  was  passed, 
and  the  catheter  had  to  be  used  ;  the  urine  thus  evacuated  contained  much 
albumen  and  a  rather  large  quantity  of  casts.  During  the  first  day  the  skin 
retained  its  peculiar  colour.  The  patient  passed  a  comfortable  night,  and  on 
the  following  day,  though  still  very  weak,  he  felt  otherwise  well.  The  pulse 
became  better,  the  urine  was  voided  spontaneously,  and  the  albumen  and  casts 
disappeared  on  the  following  day.  The  lips  were  now  of  a  pale  rose  colour,  the 
skin  was  very  pale,  and  on  the  third  day  the  normal  aspect  was  restored.  Ihe 
patient  soon  recovered  and  was  able  to  leave  the  hospital.  Microscopical  exam¬ 
ination  of  the  blood  proved  that  the  form  of  the  red  blood-corpuscles  was  not 
changed,  but  that  the  haemoglobin  had  almost  completely  left  them,  and  the 
spectroscope  showed  that  the  haemoglobin  was  altered  into  methaemoglobin,  to 
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which  was  due  the  brown  colour  alike  of  the  blood,  the  vomited  matter,  and  the 
little  spots  on  the  skin.  The  case  is  very  like  one  of  poisoning  by  nitrobenzol, 
from  which  phenylhydroxylamine  is  derived.  The  alterations  of  the  colour 
are  characteristic  of  both  drugs,  but  nitrobenzol  never  acts  as  quickly  as  the 
other.  In  the  cases  of  nitrobenzol  poisoning  hitherto  described,  the  full  toxic 
action  did  not  appear  before  one  or  two  hours  :  but  in  the  present  case  the 
patient  was  in  a  helpless  state  in  fifteen  minutes,  the  poison  having  been  absorbed 
by  the  skin  only  and  not  by  the  stomach.  The  characteristic  smell  of  oil  of 
bitter  almonds  was  also  absent.  Phenylhydroxylamine  is,  therefore,  a  violent 
poison,  which  rapidly  acts  on  the  blood,  the  heart,  and  the  kidneys  {Lancet,  2, 
1895,  1261). 
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Poisoning  by  Trinitro- toluene  (T.N.T.). 

Source  and  Method  of  Occurrence. — Trinitro  toluene  C6H2(N02)3- 
CH3  is  a  high  explosive  obtained  by  nitrating  toluene.  At  ordinary 
temperatures  it  is  a  yellow  solid  melting  at  about  80°  C.  When 
mixed  with  40  to  60  per  cent,  ammonium  nitrate  it  is  known  as 
‘‘  amatol,”  and  with  20  per  cent,  ammonium  nitrate  as  “  ammonal.” 
Until  1914  little  was  known  of  the  poisonous  effects  of  this  substance. 
Since  that  time,  however,  its  manufacture  on  a  truly  gigantic  scale  as  an 
explosive  has  led  to  careful  observations,  from  which  it  now  appears 
that  a  considerable  amount  of  poisoning  has  occurred  in  the  army  of 
munition  workers  responsible  for  its  production. 

Mortality  and  Fatal  Dose. — Nothing  is  known  of  the  fatal  dose, 
but  the  mortality  among  recognised  and  notified  cases  has  been  33 
per  cent.  About  83  per  cent,  of  the  cases  have  developed  after 
working  with  the  substance  for  five  to  sixteen  weeks. 

Symptoms.— The  effects  of  T.N.T.  poisoning  can  be  grouped  under 
several  heads,  e.g.,  dermatitis,  digestive  troubles,  blood  changes  and 
toxic  jaundice  with  hepatic  changes.  Localised  rashes,  especially 
about  the  hands,  wrists  and  face,  are  common,  and  are  usually  of  an 
erythematous  character.  Pruritus  is  intense,  and  the  rash  ends  with 
desquamation.  Evidence  of  absorption  of  the  poison  is  shown  in  a 
pallor  of  the  face  and  an  ashen  grey  colour  of  the  lips.  Jaundice  often 
occurs  quite  suddenly,  and  may  be  associated  with  rapid  diminution 
of  the  liver  dulness,  albuminuria,  coma  and  death  in  about  three  weeks 
from  the  onset  of  the  symptoms. 

Treatment. — Prevention  and  treatment  are  based  on  the  fact 
that  the  main  channel  of  absorption  has  been  shown  by  Dr.  Benj. 
Moore  to  be  through  the  skin,  and  include  the  control  of  the 
workers,  adequate  mechanical  protection  of  the  exposed  parts  of  the 
body,  and  efficient  cleansing  of  the  skin.  The  prognosis  of  the 
jaundice  is  grave. 

Post-mortem  Appearances — The  chief  post-mortem  lesion  is  a  great 
destruction  of  fiver  substance  which  may  be  reduced  to  half  its  usual 
amount.  The  outer  surface  is  smooth,  reddish  in  colour,  with  slightly 
elevated  yellow  areas.  On  section  the  normal  lobule  pattern  is 


POISONING  BY  PETROLEUM  PRODUCTS 


695 


obliterated.  Microscopically  a  large  part  of  the  liver  tissue  is  found  to 
have  undergone  complete  destruction,  accompanied  by  a  proliferation 
of  fibrous  tissue.  The  kidneys  show  cloudy  swelling  and  fatty  changes 
in  the  tubules.  Certain  persons  seem  more  predisposed  to  poisoning 
than  others. 

Analysis. — In  connection  with  Webster,  Dr.  Benj.  Moore  has 
demonstrated  that  T.N.T.  passes  out  in  the  urine  in  a  combined 
form,  from  which  the  T.N.T.  can  be  unmasked  by  shaking  the 
urine  up  with  sulphuric  acid  and  ether.  In  the  ethereal  solution 
an  alcoholic  solution  of  potash,  will  at  once  strike  a  purple  colour  if 
T.N.T.  is  present. 

“ Trinitro-toluene  Poisoning”  (officially  communicated  by  the 
Ministry  of  Munitions),  Lancet ,  1916,  2,  1026. 

Sub-Group  6.— Poisoning  by  Petroleum  or  Paraffin. 

Source  and  Method  of  Occurrence. — Under  the  term  petroleum,  or 
rock  oil,  are  included  various  oils  used  for  illuminating  purposes,  of 
peculiar  odour,  which  spring  from  the  ground  in  various  parts  of  the 
globe  ;  and  consist  of  mixtures  of  various  hydrocarbons  and  inflam¬ 
mable  products. 

In  the  Pennsylvanian  mineral  oil  these  hydrocarbons  are  of  the 
paraffin  series ,  whereas  in  the  Baku  oils  they  are  naphthous.  The  crude 
oil  is  subjected  to  distillation  and  split  up  into  fractions  (1)  benzines 
(boiling  point  150°  C.) ;  (2)  lighting  oil  (boiling  point  150°  to  300°  C) ; 
and  (3)  a  residuum  with  boiling  point  above  300°  G.  In  America  this 
residuum  yields  solid  paraffin  and  liquid  oil.  The  benzine  fractions 
are  commercially  known  as  petrol  naphtha,  are  further  separated  into 
(1)  petroleum  ether  (“gasoline,”  “  canadol,”  “  rhigoline  ”),  which 
comes  over  between  40°  to  70°  C. ;  (2)  purified  benzine  (70°  to  120°) 
used  as  motor  spirit  and  in  cleaning  ;  (3)  ligroine  (120°  to  135°  C.),  used 
as  an  illuminant;  (4)  residual  oil  (above  135°  C.),  which  is  used  for  dis¬ 
solving  lubricant  oil,  lacquers,  varnishes,  oil  colours,  etc.  The  pro¬ 
duction  of  these  various  substances  is  one  of  the  world’s  great  indus¬ 
tries  to-day  and  the  majority  of  the  cases  of  poisoning  occur  in  con¬ 
nection  with  the  recovery  of  the  petroleum  from  the  wells,  the  storage 
in  the  steamers  and  the  refining  processes.  Apart  from  general  intoxi¬ 
cation,  numerous  skin  affections  may  occur  in  the  form  of  eczema, 
papillomata,  etc. 

Petrol,  which  is  now  so  largely  used  for  motor  cars,  is  the  lightest 
portion  of  petroleum.  Several  accidents  from  petrol  are  reported. 

The  illuminants  which  were  in  use  prior  to  the  introduction  of 
American  pretroleum  [solar  oil,  photogene,  etc.,  products  of  the 
distillation  of  bituminous  shale  and  brown  coal  (lignite),  etc.]  possess 
analogous  composition.  Cases  of  petroleum  poisoning  are  rare,  con¬ 
sidering  the  frequent  use  of  this  well-known  substance.  The  majority 
of  cases  arise  from  drinking  out  of  bottles  supposed  to  contain  spirit¬ 
uous  liquors,  although  there  have  occurred  a  few  cases  of  intentional 
poisoning  by  this  body  ;  for  instance,  a  case  at  Brescia  (Jour,  de  Chim. 
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Med.,  November,  1866,  p.  597),  and  another  in  the  province  of  Posen, 
particulars  of  which  are  wanting. 

Toxicity  and  Fatal  Dose. — In  general  the  poisonous  properties  of 
petroleum  cannot  be  rated  very  high  ;  but  many  varieties  of  crude 
petroleum  are  much  more  poisonous  than  others  and  than  the  resi¬ 
dual  petroleums.  In  adults  a  wine-glassful  may  not  kill,  and  in  one 
case  five  fluid  ounces  did  not  cause  death.  Even  in  the  case  of  children, 
among  whom  the  editor  has  seen  several  cases,  the  fatal  dose  is  a  very 
large  one  ;  and  in  the  event  of  death  supervening,  it  is  in  most  cases 
due  rather  to  the  secondary  result  of  local  action  of  the  poison  on  the 
stomach  and  intestines  than  to  the  result  of  the  absorption  of  hydro¬ 
carbons.  The  lower  the  boiling  point  the  higher  would  seem  to  be  the 
toxicity.  Possibly  or  even  probably  the  difference  is  due  to  the  amount 
absorbed,  the  lighter  products  being  absorbed  from  the  air-passages 
as  well  as  the  stomach.  The  heavier  products  are  very  innocuous. 

Symptoms. — The  action  of  petroleum  corresponds  essentially  with 
that  of  various  ethereal  oils,  particularly  oil  of  turpentine  ;  and  is 
partly  that  of  a  local  irritant  and  partly  a  remote  action  on  the  nervous 
system.  The  analogy  of  the  action  of  petroleum  with  that  of  oil  of 
turpentine  shows  itself  also  in  the  skin  eruptions  which  petroleum  fre¬ 
quently  produces  in  workmen  engaged  in  petroleum  refineries,  as  well 
as  in  the  appearance  of  asphyxia  through  the  inhalation  of  large 
quantities  of  petroleum  vapour,  where,  after  the  first  symptoms  of 
asphyxia,  pneumonia  may  follow. 

Vbmiting  is  usually  the  first  symptom,  followed  by  giddiness,  sense 
of  fulness  of  the  head,  pain  and  feeling  of  constriction  ;  and  in  children, 
collapse,  somnolence,  pallor  of  the  face,  coldness  of  the  skin,  cold  sweats, 
and  weak  pulse  may  supervene.  Neither  the  behaviour  of  the  pulse 
nor  the  pupils  is  constant.  In  collapse,  the  latter  are  dilated  ;  and  in 
an  excited  condition  they  appear  contracted.  For  the  diagnosis,  the 
odour  of  petroleum  in  the  breath  is  generally  a  safe  guide.  Eructations 
and  vomiting  also  betray  the  presence  of  petroleum.  Finally,  the 
urine  may  acquire  a  peculiar  odour  which  may  persist  for  several 
days.  In  Mayer’s  case  this  odour  resembled  that  odour  of  violets 
which  the  urine  acquires  after  the  ingestion  of  oil  of  turpentine  and 
other  essential  oils. 

Analysis. — The  detection  of  petroleum,  either  in  the  vomited 
matters  or  in  the  contents  of  the  stomach,  is  effected  by  distilling  the 
suspected  matters  and  determining  the  physical  and  chemical  proper¬ 
ties  of  the  distillate.  As  commercial  American  petroleum  only  con¬ 
tains  hydrocarbons  with  high  boiling  points,  a  chloride  of  calcium 
bath  will  be  necessary.  The  notable  feature  is  the  peculiar  unpleasant 
odour,  and  the  infiammabilitv  of  the  distillate.  Petroleum  is  insoluble 
in  water  and  rectified  spirit,  but  is  soluble  in  absolute  alcohol,  glycerine, 
ether,  and  ethereal  and  fatty  oils. 

Cases. — In  the  following  case  it  seems  to  the  editor  that  suffoca¬ 
tion  due  to  aspiration  of  the  paraffin  into  the  lungs,  and  there  acting 
like  water  in  drowning,  had  more  to  do  with  death  than  the  fact  that 
the  substance  so  aspirated  was  paraffin. 
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A  child,  aged  fourteen  months,  whilst  playing,  swallowed  some  paraffin  oil. 
She  coughed  and  became  unconscious.  Four  fits,  each  lasting  about  three  minutes, 
occurred.  They  were  characterised  by  rigidity  of  the  limbs,  turning  up  of  the 
eyes,  and  blueness  of  the  face.  Between  the  fits  the  rigidity  passed  off,  but  the 
unconsciousness  remained.  There  was  no  vomiting.  When  admitted  to  the 
Manchester  Infirmary  the  child  was  much  collapsed  and  was  unconscious  ;  the 
•respirations  were  slow  (ten),  deep,  and  sighing  ;  the  pulse  was  fairly  good  and 
not  much  increased  in  frequency  ;  there  was  no  cyanosis  ;  the  pupils  were  medium  - 
sized  and  equal ;  there  was  an  odour  of  paraffin  oil  from  the  mouth.  An  attempt 
to  wash  out  the  stomach  failed,  as  the  eye  of  the  catheter  repeatedly  became 
blocked  with  mucus.  Respiration  jthen  ceased,  and  cyanosis  occurred.  Arti¬ 
ficial  respiration  was  carried  out,  and  the  cyanosis  passed  off,  leaving  the  child 
very  pale.  The  pulse  ceased,  death  taking  place  one  hour  and  fifty  minutes 
after  the  swallowing  of  the  paraffin  oil.  The  amount  swallowed  is  stated  to  have 
been  about  an  ounce  and  a  quarter.  At  the  necropsy  the  lungs  had  the  odour  of 
paraffin  oil,  the  oesophagus  was  slightly  congested,  and  the  stomach  was  very 
pale  and  contained  much  stringy  mucus  and  globules  of  paraffin  oil.  The  note¬ 
worthy  points  in  this  case  are  the  convulsions  and  the  absence  of  the  usual 
irritant  symptoms.  The  former  are  to  be  explained,  no  doubt,  by  the 
proclivity  to  convulsions  which  exists  in  infancy  ( Lancet ,  1,  1898,  1013,  and  Med. 
Chron.,  February,  1898). 

The  following  case  of  poisoning  by  petrol  is  taken  from  the  B.M.J., 
1,  1908,  p.  807,  by  Dr.  C.  R.  Box.  In  the  same  journal  is  a  good  deal 
of  correspondence  on  the  subject,  also  another  case  on  p.  987  of  the 
same  volume. 

A  young  fellow,  in  charge  of  a  car,  returned  with  it  to  a  private  garage  accom¬ 
panied  by  another  chauffeur.  Having  taken  it  in,  they  completely  closed  the 
garage  by  pulling  down  the  roller  shutters  with  which  it  was  provided. 
There  was  no  other  opening  to  the  air  with  the  exception  of  a  staircase  to  the 
upper  storey.  The  time  was  about  4  p.m.  They  then  proceeded  to  manoeuvre 
the  car  about  the  garage.  For  this  purpose  the  engine  was  kept  running,  and 
they  noticed  a  strong  smell  and  black  smoke  from  the  exhaust.  The  younger 
one  stated  that  a  lot  of  petrol  (Carless  spirit)  was  running  through  the  engine. 
At  4.30,  experiencing  a  sense  of  vertigo  and  constriction  of  the  head,  “  worse 
than  headache,”  but  no  nausea,  they  went  upstairs  to  get  some  tea.  About 
this  time  people  outside  the  garage  heard  considerable  shouting  and  commotion 
from  within,  and  remarked  upon  it.  At  5.45,  on  the  return  of  another  car,  the 
garage  was  unlocked,  and  the  two  young  fellows  were  found  insensible  upstairs. 
One  was  in  the  lavatory,  which  had  to  be  forced  open  ;  the  other  lay  near  the 
door  of  the  kitchen.  They  must  have  lain  insensible  for  over  an  hour.  The 
windows  upstairs  were  open.  They  were  immediately  carried  down  into  the 
open  and  soused  with  water.  I  saw  them  about  fifteen  minutes  later.  Both 
were  then  in  a  completely  dazed  condition,  with  medium-sized,  active  pupils. 
They  were  unable  to  stand.  One  was  pale,  shivering,  and  drumming  his  feet  on 
the  floor.  He  did  not  appreciate  what  was  said  to  him,  resented  interference, 
and  struck  out  when  addressed.  The  other  was  deeply  flushed  and  slightly 
cyanosed.  He  was  more  sensible,  but  when  moved  he  struck  out  at  the  door, 
injuring  his  knuckles.  The  pulse  in  each  case  was  small  and  rather  fast.  There 
has  been  no  vomiting,  and  the  fact  that  one  was  found  in  the  lavatory  was  due 
to  his  having  taken  a  pill  previously.  They  were  again  carried  upstairs  and  laid 
on  settles  near  the  fire.  The  windows  were  widely  opened.  Although  warmly 
wrapped  up,  they  continued  to  shiver  acutely  for  some  time.  The  shivering 
had  the  appearance  of  clonic  spasm,  and  was  particularly  marked  in  the  case  of 
the  pale  patient ;  the  feet  in  his  case  and  the  hands  in  the  other  were  constantly 
beating  against  the  floor.  The  flushed  and  younger  of  the  two  recovered  rapidly, 
the  pale  one  more  slowly.  By  the  next  day  they  were  both  all  right,  but  had 
only  an  imperfect  recollection  of  what  had  happened  subsequently  to  their 
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leaving  the  garage  proper  and  going  upstairs.  The  treatment  adopted  was  free 
ventilation  and  the  administration  of  hot  strong  tea,  which  was  handy.  The 
kindness  of  a  bystander  had  already  supplied  a  glass  of  spirits. 
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Poisoning  by  Pyridine  (C6H5N). 

Source  and  Method  of  Occurrence. — According  to  the  “  Extra 
Pharm.,”  1904,  pyridine  is  a  base  forming  salts  with  acids,  obtained  from 
bone  oil  and  many  organic  substances  by  dry  distillation.  It  is  con¬ 
tained  in  the  fumes  of  tobacco  smoke.  According  to  Cantani,  in  his 
admirable  work  on  therapeutics,  pyridine  is  a  strongly  alkaline,  irritant 
poison,  as  well  as  a  drug  possessing  a  profoundly  deleterious  effect  on 
the  medulla,  and  especially  on  the  respiratory  and  cardiac  centres 
situated  therein.  It  diminishes  reflex  irritability,  producing  slowing 
of  respiration  and  fall  of  blood  pressure,  with  nausea,  diarrhoea,  and 
profuse  sweating.  The  drug  rapidly  appears  in  the  breath  and  the 
urine.  The  use  of  such  a  powerful  poison  to  render  alcohol  undrink¬ 
able  appears  to  be  unnecessary,  and  it  would  be  well  that  some  less 
dangerous  substance  should  be  used  in  future  (B.M.J.,  2,  1893). 

Its  dose  is  5  to  10  minims.  The  only  fatal  case  of  poisoning  by  it 
that  the  editor  is  able  to  obtain  is  thus  reported  by  Helme. 

On  August  29th,  at  10.30  p.m.,  T.  N.,  aged  twenty-nine,  a  strong  muscular 
man,  employed  as  a  stillman  at  some  tar  works,  was  admitted  into  hospital. 
He  stated  in  thick  guttural  speech  that  he  had  swallowed  “half  a  cupful”  of 
pyridine  bases  at  3  p.m.  on  the  same  day,  and  during  the  intervening  seven  hours 
had  been  at  home  and  vomited  five  times,  the  vomited  matter  having  the  smell 
of  pyridine. 

On  admission  he  was  pale,  with  slightly  cyanosed  lips  and  a  dry  white  tongue, 
and  was  perspiring  freely.  The  temperature  was  103*4°,  the  pulse  128,  weak  and 
intermittent,  respirations  40.  The  breathing  was  noisy,  due  to  coarse  mucous 
rales. 

He  complained  of  tightness  in  breathing,  a  choking  sensation,  pain  down  the 
centre  of  the  chest,  and  pain  over  the  stomach.  Demulcents  were  ordered  and 
given  in  3  j*  doses,  owing  to  the  patient  being  unable  to  swallow  more  ;  mus¬ 
tard  and  linseed  poultices  were  applied  to  the  throat  and  front  of  the  chest,  and 
an  enema  of  ^iij.  of  brandy  given  and  retained,  after  which  the  pulse  and  breath¬ 
ing  improved,  and  in  an  hour  he  could  swallow  §ss.  of  milk  with  3  j-  °f  brandy. 
During  this  time  the  expectoration  was  white  and  frothy  and  had  the  odour  of 
pyridine,  as  also  had  his  breath. 

On  August  30th,  at  12.30  a.m.,  the  temperature  was  104°,  but  gradually  sub¬ 
sided  to  99°  at  9  a.m.  During  the  night  the  bowels  acted  six  times,  the  faeces 
being  partially  formed  and  of  a  light  yellow  colour,  with  no  odour  of  pyridine. 
Jx.  of  medium  straw-coloured  urine  were  passed,  with  a  specific  gravity  of  1020, 
no  abnormal  constituents  being  detected.  At  8  a.m.  the  expectoration  began  to 
be  purulent,  the  odour  of  pyridine  having  disappeared.  On  examination  the 
lungs  showed  signs  of  acute  congestion  and  bronchitis,  but  the  patient  felt  much 
more  comfortable.  About  4  p.m.  he  began  to  be  delirious,  the  temperature  having 
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He  continued  wildly  delirious,  with  a  temperature  varying  from 
\°  i  to+  a11  until  8  a.m.  on  August  31st,  when  he  became  quieter,  and 

died  at  10.15  a.m.,  forty- three  hours  after  the  accident.  During  the  twenty - 
our  hours  gix.  of  urine  were  passed,  and  the  bowels  acted  six  times,  the  motions 
having  similar  characters  to  those  of  the  previous  day. 

At  the  post-mortem  examination,  made  twenty-nine  hours  after  death  the 
epiglottis  was  found  congested  on  its  under-surface.  The  larynx  and  trachea 
were  lined  by  a  friable  yellow  membrane,  the  large  bronchi  contained  purulent 
matter,  and  were  lined  by  a  similar  membrane.  The  lungs  were  congested  and 
cedematous.  Nothing  was  observed  about  the  mouth,  tongue,  or  fauces,  but 
the  oesophagus  and  cardiac  end  of  the  stomach  were  greatly  congested,  the 
pyloric  end  and  the  commencement"  of  the  duodenum  being  slightly  congested 
The  only  changes  found  throughout  the  intestines  were  a  few  small  petechise  in 
the  small  intestine.  The  liver  was  of  normal  size,  and  showed  a  few  small  fatty 
patches  on  its  upper  surface.  No  changes  were  detected  in  the  heart,  kidneys, 
or  spleen,  and  no  odour  of  pyridine  was  observed  throughout  the  examination! 


At  the  inquest  it  transpired  that  the  man  had  filled  a  cask  too  full 
of  commercial  pyridine,  which  is  a  colourless  volatile  fluid,  with 
characteristic  odour  and  taste,  used  to  render  alcohol  undrinkable. 
In  order  to  reduce  the  amount,  he  obtained  a  bent  piece  of  iron 
tube  about  three  feet  in  length  and  one  inch  bore,  one  end  of  which 
he  inserted  into  the  cask,  and  to  the  other  end,  in  order  to  start  the 

syphon  action,  he  applied  his  mouth,  and  unfortunately  drew  in  the 
fluid. 
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Poisoning  by  Piperazine 

(™<™i  :  cS;>™) 

Source  and  Method  of  Occurrence. — Piperazine  or  Diethylene- 
diamine  is  an  organic  base  formed  by  the  action  of  sodium  glycol  on 
ethylene-diamine  hydrochloride  (“  Extra  Pharm.,”  1904).  It  is  a 
fashionable  remedy  for  gout,  and  has  given  rise  in  an  overdose  (its 
dose  is  usually  given  as  four  to  ten  grains)  to  toxic  symptoms. 

In  the  American  Medical  News  Dr.  Slaughter,  of  Philadelphia,  relates  the 
case  of  a  young  married  woman,  aged  thirty-two,  who,  through  a  druggist’s 
blunder,  received  one  dose  of  piperazine  of  twenty  grains.  Some  hours  later, 
when  the  patient  was  seen  by  Dr.  Slaughter,  she  was  much  cyanosed  and  in  a 
serious  comatose  condition.  The  pupils  were  much  contracted,  the  pulse  gave 
fifty  beats  to  the  minute,  and  the  temperature  was  97-4°  F.  The  respirations 
also  were  slow,  and  there  was  low  muttering  delirium.  The  tips  of  the  fingers 
were  cyanotic,  and  there  was  loss  of  motion  but  not  of  sensation  in  the  lower 
limbs.  Cardiac  and  other  stimulants  were  at  once  energetically  used,  while  the 
limbs  were  elevated  and  external  heat  was  applied.  A  stimulating  rectal  injec¬ 
tion  was  also  given,  and  the  catheter  was  used.  There  was  paraplegia,  afterwards 
treated  by  massage  and  large  doses  of  strychnia.  Recoverv  was  perfect  (Lancet, 
1.  1896,  1375). 
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Group  7.— POISONS  OF  VEGETABLE  ORIGIN 

Of  all  the  groups  of  poisons  this  is  indeed  the  most  artificial  fron 
the  point  of  view  of  action,  for  it  includes  illustrations  of  almost  ever} 
action  of  which  poisons  are  capable.  Opium  acting  on  the  brain 
strychnine  on  the  cord,  ergot  on  the  vessels,  conine  on  peripheral  nerves 
primula  on  the  skin,  are  illustrations  that  occur  to  the  mind  on  a 
most  cursory  survey.  However,  the  grouping  has  some  convenience 
for  reference,  and  is  here  adopted  in  deference  to  this  convenience 
With  regard  to  our  British  poisonous  plants,  they  all  agree  in  one 
respect :  that  when  taken  in  their  crude  form  (bits  of  leaves,  fruit, 
roots,  etc.)  they  are  all  very  irritating  to  the  stomach,  and  consequently 
usually  cause  emesis,  and  so  provide  to  a  slight  extent  their  own  anti¬ 
dote,  so  far,  at  least,  as  that  fatal  cases  of  poisoning  by  them  are  com¬ 
paratively  rare,  but  not  so  far  that  active  treatment  by  a  medical  man 
is  rendered  unnecessary.  In  1901  only  five  such  cases  are  registered 
out  of  a  total  of  fifty- three  cases  coming  under  our  present  group. 

The  arrangement  into  natural  orders,  though  very  essential  to  a 
botanist,  is  of  little  use  to  a  toxicologist.  It  is  practically  only  in  the 
Cruciferse  (every  member  of  which  is  said  to  be  quite  innocuous  in  all 
its  parts)  and  in  the  Solanacese  (every  member  of  which  contains  atro¬ 
pine  or  its  isomers)  that  the  natural  order  determines  with  any  sort 
of  approximation  the  probable  action  of  the  plant.  Not  only  so,  but, 
with  the  important  exception  of  the  Crucifers,  there  is  scarcely  a  plant 
growing  anywhere  some  part  or  other  of  which  will  not  give  rise  to 
very  unpleasant,  if  not  fatal,  symptoms  when  incautiously  eaten, 
especially  by  children,  for  their  constitutions  are  such  as  to  be  readily 
affected  by  irritant  poison,  and  they  notoriously  have  a  favourite 
trick  of  submitting  all  unknown  or  attractive  articles  to  the  ordeal 
of  taste. 

The  following  brief  epitome  and  sketch  of  our  English  flora  may 
be  of  interest.  The  sequence  is  that  commonly  in  use  in  botanical 
works,  except  for  the  first  three-named  plants. 

Laburnum . — Very  common  in  gardens  and  shrubberies ;  not 
British  ;  the  bright  flowers  and  curious  pods  attract. 

Snowball  Tree. — Not  British  ;  common  in  gardens  ;  the  white 
fruit,  commonly  investigated  by  children,  is  irritant  and  depressant. 

Horse  Chestnut. — Not  British,  but  long  introduced.  The  fruit 
often  tasted  by  children  with  alarming  though  rarely  fatal  results. 

Ranunculacece- — Buttercups. — Acrid  to  taste  and  very  irritating 
and  depressant ;  distinctly  noxious.  The  white  water  buttercups  are 
nearly  innocuous  (vide  infra). 

Berberries. — The  red  berries  attract,  they  are  very  irritating. 

Hellebores. — Luckily  rare,  and  not  attractive,  irritating  and  very 
depressant. 

Aconite. — Very  depressing,  rare  as  a  wild  flower,  but  commonly 
planted  in  gardens,  and  very  showy  and  attractive  ( vide  “  Aconite 
Poisoning  ”). 

Poppies. — Common  and  attractive,  the  plant  itself  is  irritating  if 
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eaten,  and  is  likely  to  cause  vomiting  (for  its  after-effects,  vide  “  Opium, n 
infra). 

Celandine. — Fairly  common  roadside  weed,  juice  very  irritant, 
even  to  the  skin. 

Sorrel. — Vide  “  Oxalic  Acid  ”  ;  often  eaten  as  a  salad,  but  is  other¬ 
wise  not  very  attractive. 

Buckthorn. — Fruit  like  (to  children)  black  currants  ;  irritating, 
purgative. 

Rose  Fruits ,  Blackberries,  etc.-—  Irritating  distinctly  by  the  hairs 
and  vegetable  matter,  no  after-effects  to  be  dreaded  except  constipa¬ 
tion. 

Bryony. — The  white  bryony  (Bryonia  communis)  is  comparatively 
innocuous,  but  the  black  bryony  (Tamus  communis)  the  berries  of 
which  are  very  attractive  on  bare  hedges  in  autumn,  is  irritating  and 
very  depressing  after  absorption. 

Umbelliferce. — The  leaves  and  stems  of  all  are  certainly  noxious, 
but  the  seeds  vary  very  much  in  their  qualities  ;  caraway  and  coriander 
are  common  flavouring  objects  used  in  the  kitchen  ;  conium  seeds  are 
distinctly  poisonous  (paralysing) ;  cicuta  virosa  is  said  to  be  poisonous 
in  every  part  ;  wild  celery  and  parsley  should  be  distinctly  avoided  ; 
the  root  of  oenanthe  crocata  (looking  like  a  potato)  has  very  serious 
paralysing  effects.  Crithmum  (samphire)  is  used  as  a  pickle  ;  par¬ 
snips  and  carrots  both  belong  to  this  order,  and  the  wild  stock  of 
both  are  best  avoided. 

Ivy  Berries. — Very  irritating. 

Mistletoe.—- Also  irritating. 

Privet  Berries. — Are  distinctly  noxious,  irritating  the  stomach  and 
producing  severe  symptoms  of  collapse  after  absorption. 

Solanacece. — Contain  (in  some  part  of  the  plant)  without  exception 
atropine  or  its  isomers. 

The  berries  are  dangerous  to  children 
and  attractive  ;  luckily  atropa  belladonna, 
the  most  attractive  (cherry-like  fruit)  and 

Hyoscyamus  niger,  1  most  dangerous,  is  rare  in  England  (vide 

Datura  stramonium.  )  “  Belladonna  Poisoning,’’  infra). 

Potato  tops,  flowers  and  seed  are  dangerous  for  children  to  play 
with. 

Digitalis. — The  fox-glove  is  a  common  native  plant  with  attractive 
flowers  (“  Digitalis  Poisoning  ”). 

Daphne  mezereum  is  very  poisonous,  but  luckily  very  rare.  The 
flowers  in  early  spring  and  the  berries  in  autumn  may  be  eaten  by 
children  ;  vomiting  and  subsequent  collapse  are  the  principal  symp¬ 
toms. 

Euphorbias. — Are  common  weeds  with  an  acrid  juice,  but  the  whole 
plant  is  unattractive  and  thus  rarely  gets  eaten. 

Taxus  Baccata. — The  yew  ;  the  berries  when  taken  whole  are  very 
irritating,  the  red  pulp  is  innocuous. 

Urtica. — Dioica  and  urens. — The  nettles  may  be  dangerous  to 
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children  by  their  stings  (introduction  of  formic  acid),  producing  car 
diac  failure  ;  when  boiled  and  eaten  nettle-tops  are  without  danger— 
or  attraction,  I  should  think. 

Orcfiidce . — None  of  the  family  can  be  safely  eaten. 

Liliacece. — The  bulbs  of  all  these  plants  had  better  be  avoided,  ai 
also  the  underground  knobs  of  arum  maculatum. 

Grasses,  Sedges ,  and  Ferns  may  be  summed  up  in  general  as  undesir 
able  food  for  man,  though,  except  for  one  or  two  members  (lolium  fo 
example  is  alleged  to  be  poisonous),  small  pieces  may  be  chewed  witl 
impunity,  even  if  the  taste  does  not  lead  to  an  immediate  spitting  ou 
of  the  plant.  At  the  same  time  it  must  be  noted  that  all  our  graini 
(wheat,  barley,  oats,  rice,  etc.)  are  the  seed  of  certain  grasses. 

Fungi.— These,  under  the  guise  of  mushrooms  and  toadstools 
etc.,  are  rather  vaguely  divided  into  edible  and  poisonous  ( vide  infra). 

In  the  following  pages  the  editor  has  entirely  ignored  any  botanica 
arrangement  and  placed  the  plants  in  simple  alphabetical  order,  usin^ 
the  Latin  name  of  the  genus  for  that  purpose  wherever  possible. 

Poisoning  by  Abrus  Precatorius  (Jequirity — Abrin). 

Jequirity  is  the  seed  of  the  papilionaceous  plant  Abrus  precatorius 
It  is  the  size  of  a  small  pea  of  a  beautiful  red  colour  with  a  black  spot  or 
one  pole.  Jequirity  became  known  in  medicine  after  its  introductior 
in  1882  by  de  Wecker,  who  used  the  infusion  for  producing  con 
junctivitis  in  connection  with  the  treatment  of  trachomatous  pannus 
It  produces  a  violent  reaction  unless  care  is  used.  In  1891  Hellir 
separated  out  the  poisonous  principle  abrin,  on  which  a  large  amounl 
of  experimental  work  has  been  done,  especially  since  Ehrlich  showed 
that  like  ricin  it  is  an  antigenic  substance  and  by  its  inoculation  gives 
rise  to  a  true  specific  anti-abrin.  Although  not  so  toxic  as  ricin  it  is 
none  the  less  an  exceedingly  violent  poison  which  can  be  extracted 
in  the  same  manner  as  ricin  from  ricinous  seeds.  The  preparation  o\ 
Merck’s  used  by  Ehrlich  killed  mice  in  a  dose  of  1 :  100,000,  and  ever 
1 :  800,000  produced  great  loss  of  hair.  Very  dilute  solutions  produced 
marked  conjunctivitis  both  in  animals  and  man.  In  at  least  one  case 
an  experimenter  suffered  severely  in  this  respect.  The  lesions  in 
guinea-pigs  are  practically  identical  with  those  produced  by  ricin  with 
the  exception  of  the  fact  that  abrin  produces  a  severe  local  reaction. 
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Poisoning  by  Aconitum  Napellus  (and  other  species). 

Source  and  Method  of  Occurrence. — The  commercial  source  (Aconi- 
tum  napellus)  is  not  a  native  of  Britain,  but  is  often  grown  in  gardens 
for  its  showy  flowers.  The  Pharmacopoeia,  1898,  directs  plants  cul¬ 
tivated  in  Britain  to  be  used  for  the  pharmacopoeial  preparations. 

#  parts  of  the  common  aconite  ( Aconitum  napellus)  are  highly 
poisonous.  The  plant  is  commonly  known  by  the  names  of  monks¬ 
hood,  wolfsbane,  or  blue  rocket. 

In  most  cases  it  is  the  tincture,  liniment,  or  the  pharmaceutical 
preparation  which  is  taken  in  poisonous  dose  by  misadventure.  Still 
more  rarely  the  active  alkaloid,  aconitine,  has  been  administered. 
This  is  perhaps  the  most  deadly  known  poison,  one- sixteenth  of  a 
grain  having  proved  fatal,  and  one-fiftieth  of  a  grain  is  believed  by  some 
to  be  a  fatal  dose.  It  has  no  official  dose,  although  for  external  appli¬ 
cation  and  other  purposes  it  is  official.  The  roots,  seeds,  and  leaves 
of  the  plant,  when  masticated,  produce  a  cool  numbing  sensation, 
affecting  the  lips,  tongue,  and  interior  of  the  mouth  generally.  At 
first  the  root  appears  to  be  almost  tasteless,  as  the  effects  are  only 
manifested  after  T}he  lapse  of  a  few  minutes.  The  sensation,  once 
produced,  lasts  for  several  hours. 

The  roots  of  Aconitum  ferox,  the  Indian  bikh  or  bisch,  and  those 
of  Japanese  aconite  from  A.  Fischeri,  are  also  articles  of  commerce,  and 
are  as  poisonous  as  the  ordinary  A.  napellus.  The  official  tincture, 
Fleming's  tincture,  the  extract,  the  alcoholic  extract  (not  official),  and 
the  liniment  may  all  be  productive  of  fatal  results. 

The  official  tincture  is  standardised  to  contain  -04  gram  in  100  milli¬ 
litres  (twice  as  strong  as  the  1898  tincture)  dose  2  to  5  minims,  or  12 
to  30  centimils. 

The  root  has  been  eaten  in  mistake  for  horseradish,  to  which  it 
bears  a  remote  resemblance.  It  has  twice  been  administered  for 
homicidal  purposes. 

A  mistake  of  this  kind  led  to  fatal  results  in  three  hours  in  a  case  which 
occurred  at  Lambeth  ;  and  another  set  of  cases  occurred  at  Dingwall,  in  1856. 
Here  three  persons  were  poisoned  by  reason  of  their  having  had  sauce,  made  with 
the  root  of  aconite,  served  at  dinner  with  roast  beef  in  the  place  of  horseradish 
sauce.  They  were  healthy  adults  ;  and  all  died  within  three  and  a  half  hours. 

Such  mistakes  show  deplorable  ignorance,  but  there  is  always  the 
risk  of  their  occurrence  when  horseradish  and  aconite  are  grown  near 
to  each  other  in  a  garden,  at  that  season  of  the  year  when  the  leaves 
have  fallen.  A  trial  for  murder  by  poisoning  with  the  root  of  this 
plant  took  place  at  the  Monaghan  Lent  Assizes  in  1841(1?.  v.  McConkey). 

The  deceased  had  eaten  for  his  dinner  some  greens  dressed  for  him  by  the 
prisoner  ;  he  complained  of  their  having  a  sharp  taste,  and  this  was  perceived 
also  by  another  person  present  who  tasted  them.  It  was  ascertained  that  soon 
after  the  meal  the  deceased  had  vomited  some  greenish  matter,  and  suffered 
from  purging,  restlessness,  incoherence,  lock-jaw,  and  clenching  of  the  hands. 
He  died  in  about  three  hours  after  having  eaten  the  greens,  but  was  not  seen  by  a 
medical  man  while  living.  The  prisoner  was  convicted  of  murder,  and  con- 
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fessed  before  her  execution  that  the  powdered  root  of  aconite  had  been  mixe< 
with  pepper  and  sprinkled  over  the  greens  [Dub.  Med.  Jour.,  vol.  19,  p.  403). 

A  liquid  sold  for  external  use  under  the  name  of  neuraline  appears  t< 
be  a  preparation  of  tincture  of  aconite  mixed  with  chloroform  and  rose 
water.  According  to  G.  Harley  there  is  one  drop  and  a  half  of  Fleming’ 
tincture  in  half  a  bottle  of  the  so-called  neuraline.  It  operates  b; 
causing  numbness  or  paralysis  of  the  parts  to  which  it  is  applied 
The  same  ignorance  prevails  respecting  this  as  with  regard  to  othe 
poisonous  substances  dissolved  in  alcohol,  namely,  that  it  is  harmles 
unless  the  skin  is  broken.  Unless  it  were  absorbed  by  the  skin  it  coul< 
have  no  medicinal  operation,  and  the  effects  of  absorption  must  depem 
on  the  quantity  applied  and  the  frequency  with  which  it  is  applied 
Alcohol  has  been  found  to  promote  the  absorption  of  poisonous  agent 
through  the  unbroken  skin.  Nervine  is  also  a  preparation  of  aconite 

The  case  of  Lamson,  C.  C.  C.,  March,  1882,  is  the  only  known  cas< 
of  the  homicidal  use  of  the  alkaloid. 

Alarming  results  have  also  been  known  to  ensue  after  the  adminis 
tration  of  pills,  each  containing  23-oth  of  a  grain  of  aconitine,  foui 
times  a  day.  The  symptoms  were  developed  on  the  second  day  ( Lancet 
1880,  2,  p.  46). 

In  1901  no  less  than  five  fatal  accidents  and  two  suicides  fron 
aconite  are  reported  by  the  Registrar-General. 

Toxicity  and  Fatal  Dose. — The  poisonous  effects  of  all  preparations 
are  due  to  an  active  principle,  aconitine,  about  which  considerabk 
diversity  of  opinion  still  seems  to  hold,  the  English  and  German  articles 
apparently  differing  materially  in  activity. 

In  the  cases  mentioned  on  p.  712  as  occurring  in  Holland,  it  was 
intended  to  give  Friedlander’s  nitrate  of  aconitine,  a  weak  Germar 
preparation.  The  dispenser  used  instead  a  crystallised  preparatior 
procured  from  Petit  of  Paris.  Plugge,  to  whom  the  analysis  was 
referred,  found  that  Petit’s  preparation  was  eight  times  more  poison¬ 
ous  to  animals  than  Merck’s  and  a  hundred  and  seventy  times  strongei 
than  Friedlander’s  nitrate.  He  failed  to  detect  aconitine  in  a  benzene 
extract  of  the  viscera. 

Dunstan  and  Ince  re-investigated  the  aconite  bases,  more  especially 
the  crystalline  aconitine  obtained  from  Aconitum  napellus.  This  they 
find  to  be  dextro-rotatory  and  not  lsevo-rotatory,  contrary  to  the 
statement  of  previous  observers  ;  and  they  assign  to  it  the  formula 
C33H46NOi2  (Pharm.  Jour.,  3rd  ser.,  21,  p.  857).  Richards  and  Rogers, 
on  the  other  hand,  are  inclined  to  assume  the  existence  of  two  isomeric 
forms  of  aconitine,  differing  essentially  in  their  toxicity  ( Chemist  and 
Druggist,  1891,  pp.  205,  242). 

Of  the  root  sixty  grains  have  proved  fatal ;  but  it  is  probable  that 
this  is  much  in  excess  of  the  minimum  fatal  dose.  Of  the  pharma- 
copoeial  tincture  two  or  three  drachms  might  probably  be  fatal.  Of 
Fleming's  tincture  twenty-five  minims  have  killed  an  adult.  Four 
grains  of  alcoholic  extract  have  proved  fatal.  Of  the  [old,  not  official 
in  B.P.,  1898 — Ed.]  official  (non-alcoholic)  extract  two  grains  have 
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proved  fatal.  It  is  very  uncertain  in  its  action  ;  but  is  much  less 
active  than  the  alcoholic  extract.  The  liniment  is  stronger  than  even 
Fleming  s  tincture,  and  eight  times  the  strength  of  the  pharmacopoeial 
tincture  :  twenty  minims  would  probably  form  a  fatal  dose. 

The  tincture  of  the  root  operates  powerfully  in  small  doses.  Dr. 
Male  died  from  the  effects  of  not  more  than  eighty  drops  taken  in  ten 
doses,  over  a  period  of  four  days,  the  largest  quantity  taken  at  once 
being  ten  drops  [Prov.  Med.  and  Surg.  Jour.,  August  20th,  1845,  p.  535). 
Pereira  had  known  tingling  and  general  numbness  of  the  limbs  pro¬ 
duced  in  hysterical  women  by  a  dose  of  only  five  minims  of  a  carefully 
prepared  tincture.  Topham  has  published  an  account  of  the  symp¬ 
toms  produced  by  fifteen  minims  of  the  tincture  of  the  root  of  aconite. 

Immediately  after  taking  the  poison  in  a  mixture  into  which  it  was  put  by 
mistake,  the  patient  (a  woman,  set.  27)  felt  a  sensation  of  numbness  in  the  tongue, 
with  difficulty  of  swallowing.  There  were  convulsive  twitchings  of  the  muscles 
of  the  face,  and  she  lost  the  power  of  walking.  There  was  complete  unconscious¬ 
ness,  which  continued  for  two  hours,  when  she  began  to  recover.  The  pupils 
were  observed  to  be  slightly  contracted.  The  intensity  of  the  symptoms  varied 
at  intervals,  and  came  on  in  paroxysms.  They  indicated  great  disorder  of  the 
nervous  system.  The  next  day  she  had  numbness  in  both  arms,  but  she  rapidly 
and  perfectly  recovered. 

From  the  above  cases  and  others,  the  remark  made  above  that 
aconitine  is  the  most  powerful  poison  known  would  seem  to  be  justified. 

Duration. — Death  usually  ensues  within  a  few  hours,  but  may  be 
delayed.  Dr.  Male’s  case  is  one  rather  of  chronic  poisoning.  Recovery 
seems  very  slow  ( vide  a  case  below,  where  it  took  five  days). 

In  1852,  an  excise  officer  lost  his  life  by  merely  tasting  Fleming’s 
tincture  of  aconite,  under  the  supposition  that  it  was  flavoured  spirit. 
He  was  able  to  walk  from  the  Custom  House  over  London  Bridge, 
but  he  died  in  about  four  hours  after  taking  the  poison. 

Symptoms. — Aconite  acts  powerfully  upon  nerve  terminals  and 
peripheral  nerves,  and  death  takes  place  from  its  effect  upon  the  car¬ 
diac  and  respiratory  nerves  and  their  terminals. 

The  symptoms  met  with  seem  to  be  practically  uniform. 

In  from  three  to  five  minutes  after  chewing  the  root  of  aconite,  or 
after  contact  of  any  of  its  preparations  with  the  tongue,  a  hot,  burn¬ 
ing,  astringent  sensation  is  experienced  on  the  tongue,  extending  to 
the  fauces  and  to  the  lips,  especially  the  lower.  The  sensation  soon 
becomes  very  severe,  and  is  accompanied  by  a  certain  amount  of 
salivation,  and  a  sensation  of  swelling  of  the  fauces,  and  there  may  be 
difficulty  in  swallowing.  The  sensation  is  by  some  described  as  one 
of  numbness,  there  is  decided  local  anaesthesia.  Later  the  feeling 
is  one  as  if  the  tongue  had  been  seared  with  a  hot  iron.  Vomit¬ 
ing  usually  sets  in  in  an  hour  or  two  at  the  latest ;  and  is  usually 
severe  and  spasmodic.  The  patient  feels  cold,  especially  in  the  ex¬ 
tremities,  and  the  skin  is  cold,  clammy,  and  perspiring.  There  may 
be  a  feeling  of  numbness  extending  over  the  whole  body,  or  a  sensation 
of  impending  paralysis. 

The  symptoms  suffered  by  a  friend  of  the  deceased  (case  of 
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McConkey,  above),  who  had  accidentally  tasted  the  greens,  were  ve 
characteristic  of  poisoning  by  aconite.  In  two  minutes  he  felt  a  bur 
ing  heat  in  the  mouth,  throat,  gullet,  and  stomach  ;  then  a  sensath 
of  swelling  in  the  face,  with  a  general  feeling  of  numbness  and  cree 
ing  of  the  skin.  Restlessness,  dimness  of  sight,  and  stupor  almo 
amounting  to  insensibility,  followed  ;  and  in  about  an  hour  aft 
the  meal  he  was  found  speechless,  frothing  at  the  nose  and  mout 
the  hands  and  jaws  clenched,  appearing  occasionally  as  if  dead,  ar 
then  again  reviving.  Vomiting,  purging,  tenderness  at  the  pit 
the  stomach,  cramps,  tingling  of  the  flesh,  and  a  burning  taste  in  tl 
mouth  followed.  This  man  did  not  entirely  recover  until  after  t] 
lapse  of  five  weeks. 

In  1856,  Hadfield  forwarded  to  the  author  four  small  slices 
aconite  root,  taken  from  the  stomach  of  a  man  who  had  died  in  thr< 
hours.  The  quantity  which  he  had  swallowed  with  suicidal  intentic 
was  unknown  ;  but  none  was  thrown  off  by  vomiting,  so  far  as  cou 
be  ascertained.  The  symptoms  within  half  an  hour  of  death  we 
burning  pain  in  the  stomach,  parched  mouth,  intense  thirst,  retchii 
and  vomiting  of  a  tenacious  mucus,  cold  perspiring  skin,  imperce 
tible  pulse,  and  a  feeling  of  deadly  sickness.  The  patient  was  coi 
scious  :  there  were  no  convulsions. 

In  1853,  a  woman  took  by  mistake  seventy  minims  of  Fleming 
tincture  of  the  root  mixed  with  one  grain  of  acetate  of  morphine.  1 
a  few  minutes  she  became  very  thirsty,  complained  of  a  burning  sens; 
tion  and  pain  in  her  stomach,  to  relieve  which  she  swallowed  a  quantil 
of  cold  water.  In  fifteen  minutes  there  was  violent  vomiting,  whic 
continued  for  two  hours.  She  lost  the  power  of  standing,  and  was  vei 
restless.  The  pain  in  the  stomach  increased,  and  there  were  convu 
sive  movements  of  the  muscles.  She  was  conscious  until  short] 
before  her  death,  which  took  place  about  four  hours  after  she  had  take 
the  poison.  There  were  no  general  convulsions  :  the  pain  in  tl 
stomach  was  well  marked  throughout. 

Treatment. — Empty  and  wash  out  the  stomach  if  possible.  Dig 
talin  injected  hypodermically  offers  the  best  chance  of  an  antidote. 

Robinson,  in  the  Bost.  Med.  and  Surg.  Jour.,  1892,  reports  tl 
case  of  a  soldier  who  took  two  drachms  of  tincture  of  aconite.  A 
hour  later  he  was  extremely  collapsed,  and  at  times  lapsed  into  uncoi 
sciousness.  The  stomach  was  emptied,  and  twenty-five  minims  < 
tincture  of  digitalis  given  by  hypodermic  injections  with  forty-fi\ 
minims  of  sal  volatile  and  two  drachms  of  brandy  ;  recovery  too 
place  in  about  four  hours.  Hypodermic  injections  of  strychnir 
may  be  of  use,  but  strychnine  is  inferior  in  its  utility  to  digitalis  (Luff 

Post-mortem  Appearances. — A  slight  brown  staining  of  parts  ( 
the  stomach  has  been  observed  ;  otherwise,  there  is  nothing  to  I 
expected  or  looked  for  except  pieces  of  the  plant.  On  inspection  ( 
the  woman  above,  the  membranes  of  the  brain  were  found  congestec 
but  the  brain  itself  was  firm  and  healthy.  The  lungs  were  healthy 
the  heart  was  flaccid,  and  the  uterus  congested.  The  stomach  cor 
tained  some  mucus,  and  the  membrane  at  the  larger  curvature  wa 
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injected  (reddened)  in  patches,  but  otherwise  natural.  The  mucous 
membrane  of  the  duodenum  was  in  a  high  state  of  inflammation, 
abraded  in  patches,  softened,  and  broken  down.  Some  spots  were  of  a 
very  dark  colour,  passing  into  mortification. 

Analysis. — The  botanical  characters  of  the  root  and  leaves,  when 
any  portions  can  be  obtained,  will  enable  a  medical  witness  to  identify 
this  vegetable  poison.  The  root  has  been  frequently,  and  fatally, 
mistaken  for  horseradish,  but  there  are  these  striking  differences  : — 

1.  Aconite-root  is  very  short,  conical,  and  tapers  rapidly  to  a  point. 

2.  It  is  externally  of  an  earthy-brown  •  colour — internally  white,  and 
of  an  earthy  smell — the  cut  surface  is  rapidly  reddened  by  exposure 
to  air.  It  has  numerous  long  thin  fibres  proceeding  from  it.  3.  It 
has  at  first  a  bitter  taste,  but  after  a  few  minutes  it  produces  a 
disagreeable  sense  of  tingling  and  numbness  on  the  lips  and  tongue. 
1.  Horseradish  root  is  long,  cylindrical  or  nearly  so,  and  of  the  same 
thickness  for  many  inches.  2.  It  is'  externally  whitish-yellow,  and 
has  a  pungent  odour  when  scraped.  3.  Its  taste  is  sometimes  bitter, 
but  it  produces  an  immediate  hot  or  pungent  sensation. 

The  leaves  of  aconite  or  monkshood  are  of  a  dark-green  colour, 
thick,  and  of  a  peculiar  shape.  When  masticated,  the  leaves  slowly 
produce  on  the  lips  and  tongue  the  persistent  sensation  of  tingling 
and  numbness,  with  the  sense  of  coolness.  They  are  less  power¬ 
ful  than  the  root  and  seeds.  The  seeds  differ  in  appearance  from 
those  of  other  poisonous  plants.  In  any  suspected  case  of  poisoning 
by  aconite,  the  vomited  matters,  or  the  stomach  and  intestines 
after  death,  should  be  carefully  examined  for  portions  of  vegetable 
matter  which  may  be  compared  with  the  structure  of  the  undoubted 
aconite  plant.  Aconitine  may  be  extracted  from  organic  liquids  by 
means  of  Stas’s  process  for  the  separation  of  the  alkaloids.  In  this 
way  and  by  applying  the  test  of  taste  and  that  of  physiological  action 
on  animals  (mice)  to  the  substances  thus  extracted,  a  very  minute 
trace  of  aconitine  may  be  detected.  No  other  alkaloid  produces  the 
same  sensation  upon  the  tongue  as  the  alkaloid,  or  mixture  of  alkaloids, 
known  as  aconitine.  Aconitine  yields  the  general  reactions  of  the 
alkaloids,  and  a  colour  test  with  sulphuric  acid  has  been  described. 
This  colour  reaction  is,  however,  valueless,  as  it  does  not  succeed 
with  pure  aconitine,  and  is  due  to  the  presence  of  impurity.  Aconitine 
readily  decomposes  when  in  alkaline  solution  ;  and  hence  it  speedily 
disappears  from  liquids  which  remain  alkaline,  and  can  no  longer  be 
detected.  Sir  Thos.  Stevenson  finds  that  its  presence  can  no  longer 
be  detected  in  viscera  where  it  was  known  to  exist,  should  these  become 
and  remain  alkaline  for  some  time  from  putrefactive  decomposition. 
The  active  alkaloids,  aconitine  and  isaconitine,  seem  readily  to  undergo 
hydrolysis,  especially  in  alkaline  media.  Thus  aconitine  in  ammo- 
niacal  mixture  speedily  splits  up  into  another  base  aconine,  and  benzoic 
acid.  Wright  (“  Year-Book  of  Pharmacy,”  1880)  and  Williams  have 
pointed  out  the  conditions  essential  for  success  in  the  manufacture. 
In  the  Pharmaceutical  Journal  for  February  15th,  1896,  pp.  121  et  seq., 
will  be  found  two  papers  on  the  estimation  of  aconitine  by  chemical 
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processes.  The  papers  do  not  permit  of  condensation,  and  the  read* 
is  referred  to  them. 

In  the  Lamson  case,  from  a  portion  of  the  first  ejected  vomit- 
from  the  urine  drawn  off  from  the  bladder  after  death — and  from  tl 
stomach,  stomach  contents,  liver,  spleen,  and  one  kidney,  taken  t< 
get  her — Sir  Thos.  Stevenson  and  Dupre  extracted  aconitine  by 
modification  of  Stas’s  process.  The  existence  of  this  was  proved  l 
its  general  reactions  as  an  alkaloid,  by  the  peculiar  sensation  whic 
it  excited  upon  the  tongue,  and  by  comparison  of  its  fatal  effects  upc 
mice  with  those  produced  by  Morson’s  aconitine.  One  two-thousandt 
part  of  a  grain  of  English  aconitine  may  be  recognised  by  the  tast 
test,  and  the  same  quantity  will  kill  a  mouse  within  a  few  minutes. 

Cases. — A  case  of  poisoning  by  German  aconitine  (Merck’s)  is  thus  recorde 
An  analytical  chemist  took  eight  grains  of  aconitine  after  dinner,  with  suicid 
intent.  Half  an  hour  later  the  first  violent  symptoms  appeared.  A  burnii 
sensation  in  the  mouth  and  throat  first  made  itself  felt,  and  this  became  mo 
intense  every  minute  ;  intense  pains  in  the  stomach  ensued  after  thirty  minute 
and  these  became  so  violent  in  a  few  seconds  that  the  patient  writhed,  shriekii 
in  the  most  dreadful  convulsions,  and  trying  to  strike  the  wall  with  his  hea 
Very  soon  he  became  incapable  of  swallowing  ;  he  was  seized  with  spasmod 
cough,  and  wanted  to  vomit.  In  spite  of  emetics,  he  could  not  vomit,  howeve 
till  an  hour  after  taking  the  poison,  and  then  with  great  exertion  a  dark  greenh 
fluid  was  ejected  ;  but  this  Afforded  no  relief  to  the  pain  in  the  stomach,  and  tl 
burning  sensation  in  the  throat,  which  rendered  swallowing  difficult.  The  app] 
cation  of  the  stomach-pump  afforded  no  relief.  Exhaustion  ensued  after  violei 
convulsions,  and  the  symptoms  reappeared  with  renewed  force.  At  the  begi] 
ning  of  the  third  hour,  the  pain  and  convulsions  attained  such  violence  th; 
death  was  expected  every  instant.  In  the  fourth  hour,  after  repeated  injectioi 
of  morphine,  the  patient  seemed  somewhat  better.  Previous  to  this  he  indicate 
that  his  skin  was  greatly  irritated.  This  irritation  of  the  skin,  as  of  ants  craw 
ing,  continued  apparently  the  whole  time,  and  whenever  the  intensity  of  tl 
pains  somewhat  remitted,  he  scratched  the  skin  of  the  face  and  breast  in  a  coi 
vulsive  manner  till  these  were  sore.  His  eyes  glared  wildly,  sometimes  restir 
with  a  fixed  stare  on  one  point.  The  convulsions  were  repeated  at  almost  regulf 
intervals,  and  the  inclination  to  vomit  continued,  although  vomiting  did  nc 
continue  after  the  second  hour.  At  intervals  of  about  forty  minutes  the  patiei 
seemed  to  lose  consciousness,  but  only  for  a  few  minutes,  and  then  the  convu 
sions  and  other  symptoms  reappeared  with  undiminished  violence.  Thre 
hours  after  the  onset  of  the  symptoms  he  became  incapable  of  intelligible  utte: 
ance,  but  indicated  that  he  felt  giddiness  ;  soon  after  he  appeared  to  los 
sight.  He  threw  himself  wildly  about  on  the  couch,  screamed,  and  uttere 
fearful  groans.  Exhaustion  and  apparent  coma  ensued,  and  then  renewe 
attacks  of  the  most  violent  description.  Difficulty  of  breathing  set  in,  an 
he  appeared  to  suffocate.  The  pulse  and  body  temperature  fell  considerably 
and  before  death,  which  occurred  at  the  end  of  twelve  hours,  exhaustion  an 
unconsciousness  set  in,  cold  perspirations,  and  death-like  pallor.  Though  deat 
from  asphyxia  was  all  along  expected,  it  occurred  from  syncope.  The  posl 
mortem  appearances  showed  nothing  unusual.  The  pupils  were  dilated,  th 
interior  of  the  mouth  was  pale,  the  brain  and  lungs  were  congested,  heart  noi 
mal,  the  liver  and  kidneys  were  congested.  There  was  inflammation  of  th 
stomach,  and  its  mucous  membrane  was  congested  (sic).  The  alkaloid  wa 
found  by  chemical  analysis  in  the  contents  of  the  stomach ;  but,  ver; 
remarkably,  none  was  found  in  the  urine  of  the  deceased  (Med.  Press,  Ma; 
24th,  1882,  p.  439). 

On  December  3rd,  1881,  Lamson,  a  medical  practitioner,  visited  his  brother 
in-law,  set.  19,  who  was  at  a  school  in  Wimbledon.  John,  though  a  cripple,  an< 
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paralysed  below  the  pelvic  region,  was  at  that  time  in  good  health.  In  the 
presence  of  the  master,  Lamson  gave  to  John  a  gelatine  capsule,  which  he  pre¬ 
tended  to  fill  with  powdered  sugar,  but  into  which  he  no  doubt  introduced  a 
fatal  dose  of  aconitine — perhaps  the  whole  of  two  grains  which  he  had  purchased 
a  few  days  previously.  This  was  done  under  the  pretence  of  showing  the  youth 
how  to  use  the  capsules  for  taking  nauseous  medicines.  Lamson  then  made  a 
hasty  departure.  Twenty  minutes  or  half  an  hour  afterwards  the  victim  was 
seized  with  pain  in  the  stomach,  which  he  at  first  called  heartburn,  and  which 
he  compared  to  pain  which  he  had  experienced  on  a  former  occasion  when 
Lamson  had  given  what  professed  to  be  a  quinine  pill  or  powder.  In  a  box 
belonging  to  John  there  was  found,  after  his  death,  a  packet  of  quinine  powders, 
some  of  which  were  mixed  with  aconitine,  whilst  others  were  free  from  that 
poison  ;  and  also  pills  containing  quinine  and  aconitine.  There  is  no  doubt 
that  attempts  had  been  made  on  John’s  life  on  two  previous  occasions  by  the 
administration  of  these  articles  furnished  to  his  brother-in-law  by  Lamson.  The 
boy  was  taken  upstairs,  and  he  vomited,  and  was  in  great  pain.  He  said  his 
skin  felt  all  drawn  up,  and  that  his  throat  burned.  When  first  seen  by  Berry 
one  hour  and  forty  minutes  after  the  administration  of  the  poison,  he  was  lying 
on  the  bed,  with  great  pain  in  the  stomach.  He  complained  of  the  skin  of  his 
face  being  drawn,  of  a  sense  of  constriction  in  the  throat,  and  of  being  unable 
to  swallow.  He  retched  violently,  and  vomited  a  small  quantity  of  dark  brown 
fluid.  Half  an  hour  later  he  was  also  seen  by  Little,  and  two  hours  and  three- 
quarters  after  the  poison  was  swallowed,  a  quarter  of  a  grain  of  morphine  was 
injected  beneath  the  skin.  This  somewhat  eased  the  patient’s  agony  ;  but  the 
symptoms  returned  with  increased  severity.  At  one  time  he  was  with  difficulty 
kept  lying  down  by  the  united  force  of  two  men.  An  hour  later  the  morphine 
injection  was  repeated  one-sixth  of  a  grain  being  used.  Twenty  minutes  later 
he  died,  having  been  conscious  almost  to  the  last.  Death  occurred  four  hours 
and  five  minutes  after  the  administration  of  the  capsule,  and  not  quite  four 
hom*s  after  the  commencement  of  symptoms.  At  the  post-mortem  examination, 
made  by  Bond.,  the  only  unusual  appearances  were — redness  and  inflammation 
of  the  cardiac  end  of  the  stomach,  which  had  a  blistered  appearance  ;  great 
congestion  of  the  first  portion  of  the  small  intestine  (duodenum),  and  patches  of 
congestion  in  other  portions  of  the  intestine  in  a  lesser  degree.  The  brain  was 
hyperaemic.  The  membranes  of  the  spinal  cord  were  congested.  The  lungs 
were  much  congested,  more  especially  towards  the  posterior  parts.  The  heart 
was  very  flaccid,  and  as  if  sodden,  and  stained  with  blood-pigment  (B.M.J., 
1913,  2,  1306). 

The  case  of  the  man  Hunt,  who,  in  1863,  destroyed  his  wife  and  children  by 
prussic  acid,  presents  some  features  of  interest  in  reference  to  the  symptoms  and 
appearances  produced  by  tincture  of  aconite.  The  quantity  of  tincture  taken  by 
him  was  not  determined  ;  but  the  man  was  soon  afterwards  seized  with  violent 
spasmodic  retching,  the  face  was  pale,  the  skin  cold  and  clammy,  the  pulse  small 
and  hardly  perceptible,  and  the  action  of  the  heart  feeble.  The  pupils  were 
much  dilated,  and  the  eyes  brilliant  and  sparkling,  the  breathing  quiet  and 
regular,  except  during  the  fits.  He  complained  of  pain  in  his  heart.  In  attempt¬ 
ing  to  walk,  he  staggered,  and  had  no  power  to  raise  his  arms.  He  was  perfectly 
conscious,  called  for  writing  materials,  and  wrote  a  few  lines.  He  then  became 
suddenly  worse,  and  a  quarter  of  an  hour  before  his  death  he  lost  all  power  and 
sensation  in  his  limbs,  the  sharpest  pinches  producing  no  impression.  The  pulse 
was  imperceptible.  There  were  no  convulsions,  but  complete  relaxation  of  the 
limbs  at  death,  which  appeared  to  arise  from  syncope  three-quarters  of  an  hour 
after  he  had  taken  the  poison.  On  inspection  forty-two  hours  after  death,  there 
was  great  rigidity  of  the  muscles.  The  substance  of  the  brain  was  firm  and 
healthy  :  the  vessels  on  the  surface  were  filled  with  blood.  The  heart  was 
healthy  :  the  right  side  was  greatly  distended  with  dark  fluid  blood  ;  the  left 
side  contracted  and  quite  empty.  The  lungs  were  healthy.  In  the  abdomen 
Ihe  viscera  were  healthy,  with  the  exception  of  the  stomach  and  duodenum. 
-The  mucous  membrane  of  the  stomach  had  a  bright  red  colour  at  the  larger  end. 
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There  were  marks  of  irritation,  with  softening  and  separation  of  the  mucoi 
lining,  the  whole  of  the  membrane  being  in  a  highly  corrugated  condition.  Tract 
of  aconitine  were  found  in  the  contents  of  the  stomach.  The  deceased  had  pr< 
vided  himself  with  an  ounce  of  the  tincture  of  aconite,  and  had  swallowed  tl 
greater  part  of  this  mixed  with  water. 

The  following  note  on  a  case  is  taken  from  the  B.M.J.,  Epit 
1897  : — 

Robinson  ( Bost .  Med.  and  Surg.  Jour.,  August  25th)  reports  the  case  of 
soldier  who,  after  a  debauch,  took  about  two  drachms  of  tincture  of  aconite.  H 
was  seen  an  hour  later,  when  he  was  recumbent,  tossing  his  limbs  about  and  con 
plaining  of  numbness  and  cramps  in  the  arms  and  hands  ;  his  radial  pulse  wa 
imperceptible,  carotid  119,  respirations  19,  pupils  slightly  dilated  but  sensitive 
nose  pinched,  extremities  cold,  face  bedewed  with  cold  sweat ;  at  times  he  lapse 
into  unconsciousness.  Between  one-tenth  and  one-fifth  grain  of  apomorphin 
hypodermically  produced  vomiting,  and  the  stomach  was  thoroughly  washe 
out  by  means  of  a  tube.  At  intervals  in  the  course  of  four  hours — by  whic 
time  he  was  out  of  danger — he  was  given  hypodermic  injections,  amounting  i: 
all  to  twenty-five  minims  of  tincture  of  digitalis,  forty-five  minims  of  aromati 
spirits  of  ammonia,  and  two  drachms  of  brandy.  Robinson  considers  that  digi 
talis  is  far  superior  to  atropine  or  strychnine  as  an  antidote  to  aconite,  but  tha 
stimulants  must  also  be  used  to  gain  time  for  the  digitalis  to  act. 

The  following  is  one  more  illustration  of  the  folly  of  keeping  lini 
ments,  etc.,  in  ordinary  bottles  alongside  medicine  for  internal  use 

On  December  12th,  Mr.  T.  T.  T.,  aged  seventy-five,  about  10.50  p.m.,  wen 
from  his  bedroom  into  an  adjoining  room  with  the  intention  of  taking  a  bronchia 
mixture,  but  by  mistake  took  hold  of  a  three-ounce  bottle  containing  equa 
parts  of  lin.  aconiti,  lin.  belladon.,  and  lin.  chloroform.,  of  which  he  swallowet 
twelve  drachms  before  he  discovered  his  mistake.  A  relative  at  once  adminis 
tered  an  emetic  of  mustard  and  water. 

At  11  p.m.  he  was  found  sitting  supported  on  the  side  of  the  bed,  retching 
violently.  Only  slight  emesis  had  occurred.  His  face,  which  had  an  expressioi 
of  extreme  anxiety,  was  covered  with  a  clammy  perspiration,  and  was  drawn  anc 
pallid.  The  pulse  was  full  and  regular.  He  complained  of  a  burning  sensatior 
in  the  epigastric  region  and  extreme  suffocation. 

Apomorphine  one -tenth  grain  injected  hypodermically,  followed  by  om 
ounce  of  brandy  with  water  by  the  mouth,  produced  emesis  in  twenty  seconds 
(very  slight).  As  violent  retching  continued  without  further  emesis,  anothei 
hypodermic  was  given,  but  failed  to  produce  vomiting.  His  speech  now  became 
lost,  and  the  arms  and  hands  were  in  a  state  of  clonic  spasm.  They  rapidly 
became  fixed  tonically,  in  an  arched  position  in  front  of  the  chest,  with  the 
hands  midway  between  pronation  and  supination  and  the  thumbs  flexed  intc 
the  palm.  The  legs  were  flexed  on  the  thighs  and  the  thighs  on  the  abdomen. 

A  hypodermic  injection  of  digitalin,  one-fiftieth  grain,  was  now  given  and  a 
sinapism  applied  to  the  cardiac  region,  but  nevertheless  the  pulse  became  feeble 
and  irregular  and  the  heart’s  action  weak.  He  now  became  unconscious  ;  the 
pupils  were  dilated  and  did  not  react  to  light,  and  there  was  no  corneal  reflex. 
The  lips  were  blue,  and  the  face  livid,  with  frothing  at  the  mouth.  At  this  time, 
twenty -five  minutes  after  the  swallowing  of  the  mixture,  the  radial  pulse  became 
imperceptible  and  the  heart’s  action  very  irregular.  The  body  and  extremities 
were  cold  and  clammy,  and  the  urine  escaped  involuntarily. 

A  hypodermic  injection  of  twenty  minims  of  ether  was  administered  and 
artificial  respiration  commenced,  but  at  11.30  p.m.,  the  patient  expired  ( B.M.J. , 
1,  1896,  399). 

The  following  case  ( Lancet ,  2,  1897,  p.  1466)  is  well  worth  record 
on  account  of  (1)  its  connection  with  quackery  and  (2)  the  difficulties 
of  estimating  aconitine  : — 
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At  an  inquest  held  not  very  long  sinCe  the  jury  returned  the  following  ver¬ 
dict  :  “The  deceased  man  died  from  cardiac  failure  produced  by  a  poisonous 
dose  of  aconite  contained  in  a  bottle  labelled  Wallace’s  Specific  No.  1.”  As  a 
sequel  to  this  finding  the  Treasury  instituted  a  prosecution  against  Wallace, 
who  is  described  as  “  a  homoeopathic  practitioner.”  Upon  conviction  he  was 
fined  in  all  £20  12s.  for  selling  a  poisonous  drug  to  a  person  not  known  to  him 
without  inquiry,  without  entering  the  fact  of  such  sale  in  a  book,  and  without 
being  a  chemist  registered  for  the  sale  of  such  drugs.  On  that  occasion  Dr.  Luff, 
one  of  the  official  analysts  to  the  Home  Office,  deposed  that  an  ounce  bottle 
contained  one  twenty-seventh  of  a  grain  of  aconitine,  and  that  a  sixth  part  of 
an  ounce  might  prove  tatal.  On  November  12th  a  second  Treasury  prosecu¬ 
tion  also  resulted  in  a  conviction,  and  the  sum  total  of  the  fines  amounted  to 
£62  16s.  The  so-called  “  Specific  No.  1  ”  is  a  patented  medicine,  prepared  accord¬ 
ing  to  the  specification  which  was  submitted  to  the  Patent  Office  on  March  3rd, 
1897,  and  accepted  on  May  1st,  1897.  In  this  specification  the  following  state¬ 
ment  occurs  :  “It  [the  invention]  consists  of  a  new  method  of  preparing  a 
watery  alcoholic  tincture  of  any  part  of  the  plant  called  aconite,  which  shall 
retain  its  curative  physiological  properties  without  the  greater  part  of  its  toxic 
elements.  The  chief  poisonous  alkaloid  or  principle  of  aconite  is  aconitine,  and 
by  the  method  of  preparation  hereinafter  to  be  described  its  toxic  properties  are 
wholly,  or  in  great  measure,  eliminated  whilst  its  curative  value  remains.”  For 
the  defence  it  was  alleged  that  the  method  of  preparation  ensured  the  destruc¬ 
tion  of  aconitine  or  its  being  broken  up  into  comparatively  harmless  substances, 
and  in  support  of  this  contention  direct  evidence  was  given  by  Mr.  Wynter 
Blyth,  public  analyst  to  the  parish  of  St.  Marylebone,  who  stated  that  as  a  result 
of  his  analysis  he  found  0*09  grain  of  an  alkaloidal  residuum  from  an  ounce  bottle 
of  the  specific,  that  this  residuum  had  a  bitter  taste,  and  reduced  the  salts  of 
silver,  characters  not  possessed  by  aconitine.  He  concluded  that  the  residuum 
was  a  mixture  of  benzoil-aconine — a  very  small  portion  of  aconitine  and  a  little 
aconine.  There  was  about  10V0  grain  of  aconitine  in  the  one-ounce  bottle. 
The  results  of  Dr.  Luff’s  analysis  varied  from  those  of  Mr.  Blyth  to  a  singular 
degree.  From  an  ounce  bottle  examined  in  January,  1897,  he  extracted  grain 
of  aconitine.  From  an  ounce  bottle  analysed  in  July,  1897,  he  obtained  -£$  grain 
of  aconitine  ;  whilst  from  a  like  quantity  of  the  “  specific  ”  made  by  him  accord¬ 
ing  to  the  specification  the  yield  of  aconitine  was  grain.  Dr.  Luff  has  had 
almost  unrivalled  experience  in  the  study  of  the  chemical  nature  and  other 
properties  of  aconitine,  and  his  official  position  is  a  warranty  of  his  scientific 
attainments  and  reliability.  It  is,  moreover,  remarkable  that  the  results  of  his 
three  analyses  should  have  so  closely  coincided,  the  quantity  of  aconitine  to  the 
ounce  varying  only  from  fo  to  fr  grain.  As  there  is  no  known  trustworthy 
chemical  test  for  aconitine  Dr.  Luff  resorted  to  physiological  experiment.  He 
found  that  grain  of  the  alkaloid  extracted  from  the  contents  of  the  ounce 
bottle  of  the  “  specific  ”  killed  a  mouse  in  eighteen  minutes  with  the  symptoms 
of  aconitine  poisoning.  To  check  the  results  of  the  experiment  he  at  the  same 
time  injected  into  another  mouse  of  the  same  weight  and  the  same  species  the 
same  weight  of  ordinary  aconitine.  The  animal  succumbed  in  the  same  time 
and  in  like  manner  as  the  other.  It  is  not  necessary  to  call  into  question  the 
results  obtained  by  Mr.  Blyth  to  prove  the  accuracy  of  Dr.  Luff’s  deductions. 
It  is  quite  possible  to  accept  both  as  substantially  correct.  Such  a  course  would, 
however,  lead  to  the  conclusion  that  the  contents  of  the  different  bottles  of  the 
“  specific  ”  varied  enormously,  and  to  a  degree  which  showed  that  no  reliance 
could  be  placed  on  the  alleged  composition  of  the  contents  of  a  particular  bottle 
offered  for  sale  to  the  public  ;  that  in  fact  the  so-called  remedy  can  be  looked 
upon  in  no  other  fight  than  as  a  mixture  dangerous  to  human  fife.  To  contend 
that  the  Patent  Office  approved  of  the  specification,  and  that,  too,  without 
objection  from  the  Pharmaceutical  Society,  goes  for  nothing  in  extenuation. 
The  patent  was  granted  on  the  assumption  that  the  mixture  did  not  contain 
the  poisonous  properties  of  aconite,  and  any  inaction  on  the  part  of  the  Phar¬ 
maceutical  Society  cannot  be  taken  even  as  a  tacit  admission  of  the  harmlessness 
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of  the  “  specific.”  The  public  need  protection,  and  we  heartily  congratulate 
the  Home  Office  on  their  thorough  exposure  of  a  miserable  piece  of  quackery 
and  illegality. 

In  the  Lancet,  1861,  2,  p.  170,  it  is  stated  that  a  lady  recovered  who  hac 
swallowed  two  teaspoonfuls  of  tincture  of  aconite  by  mistake  for  laudanum 
which  she  had  been  in  the  habit  of  taking  in  large  doses.  After  she  had  swallowec 
the  aconite  she  could  not  rise  from  her  seat,  and  exclaimed  that  she  had  los 
the  use  of  her  legs.  She  complained  of  a  burning  sensation  in  the  throat  anc 
constriction  at  the  chest.  Her  mind  was  clear,  and  she  had  no  feeling  in  hei 
arms  and  legs.  The  symptoms  subsided  in  two  hours,  and  she  recovered  ir 
eight  hours.  Vomiting  had  been  early  promoted  by  emetics.  In  1862  a  mai 
died  from  the  effects  of  two  grains  of  extract  of  aconite  taken  in  two  pills.  A i 
in  other  cases  in  which  active  poisons  have  been  administered  in  pills,  the  symp 
toms  were  a  long  time  appearing,  but  when  they  once  commenced  they  proceedec 
rapidly  to  a  fatal  termination. 

In  1880  three  cases  of  poisoning  by  crystallised  nitrate  of  aconitine  occurrec 
in  Holland  (Schmidt’s  Jahresb.,  189,  p.  122  ;  Berl.  Klin.  Wochenschr.,  1880,  p 
337),  and  one  of  them  proved  fatal.  The  first  was  the  case  of  a  weakly  man 
sixty-one  years  of  age,  suffering  from  chronic  bronchitis  and  a  febrile  attack 
For  this  there  was  prescribed  a  solution  of  nitrate  of  aconitine.  The  patien 
took  five  drops,  containing  *006  of  a  grain  of  the  nitrate,  at  7  p.m.  This  pro 
duced  an  astringent  and  burning  taste  in  the  mouth,  extending  to  the  stomach 
At  9  p.m.  the  dose  was  increased  to  twenty  drops  (  =  *025  of  a  grain)  ;  and  thi: 
dose  was  repeated  at  8  a.m.,  11  a.m.,  4  p.m.,  9  p.m.  ;  next  day,  at  10  p.m.,  i 
final  dose  of  ten  drops  (=  *012  of  a  grain)  was  taken.  In  all  one-seventh  of  i 
grain  of  the  nitrate  was  taken  in  seven  doses.  After  each  dose  the  patient  wai 
seriously  indisposed,  so  that  eventually  his  life  was  in  jeopardy.  The  symp 
toms  were  a  feeling  of  coldness,  cold  clammy  perspiration,  severe  vomiting 
difficult  respiration,  great  lassitude,  and  the  patient  felt  as  if  he  were  about  t( 
become  paralysed.  There  were  intermittent  deafness  and  blindness,  and  spas 
modic  twitchings  of  the  whole  body,  but  more  especially  of  the  muscles  of  th< 
face.  At  one  time  he  felt  that  he  was  dying,  and  stated  that  he  had  beei 
poisoned.  The  respiration  became  stertorous  and  quickened  ;  then  slow  anc 
gasping.  There  was  no  loss  of  consciousness.  It  is  not  stated  that  there  wai 
any  loss  of  sensation  or  any  actual  paralysis. 

In  the  second  case,  a  man,  set.  62,  took  an  undetermined  dose  of  the  sami 
medicine.  When  seen  he  had  cold  clammy  perspiration,  a  weak,  irregula: 
dicrotic  pulse,  and  was  conscious.  The  respirations  were  short,  laboured 
irregular,  and  superficial.  The  pupils  were  contracted,  and  responded  feebly 
to  light.  There  was  no  difficulty  in  swallowing.  There  was  great  precordia 
anxiety,  and  facies  hippocratica.  Suddenly  the  pulse  entirely  ceased,  thougl 
the  cardiac  beats  could  still  be  feebly  heard  ;  and  a  deathly  pallor  supervened 
The  patient  rolled  from  side  to  side  of  the  bed.  The  pupils  were  now  dilated 
Tonic  convulsions  of  the  facial  muscles  set  in,  with  trismus  ;  then,  three  hour; 
after  the  dose,  general  clonic  convulsion,  and  the  patient  lost  consciousness 
In  five  or  six  minutes  muscular  relaxation  ensued,  but  the  convulsions  returnee 
in  a  quarter  of  an  hour.  An  hour  later  death  appeared  imminent.  Vomiting 
now  set  in,  the  pulse  improved,  and  in  twenty-one  hours  the  man  was  convales 
cent. 

The  third  case  terminated  fatally.  Dr.  Mayer,  who  had  prescribed  for  th< 
above  patients,  himself  took  from  fifty  to  sixty  drops  of  the  solution  of  nitrate 
of  aconitine  prescribed  for  the  first  patient,  This  corresponds  to  one-thirteentl 
to  one -twenty -first  of  a  grain  of  the  nitrate.  It  may  be  assumed  that  the  dose 
was  probably  one-sixteenth  of  a  grain.  The  symptoms  commenced  in  an  horn 
and  a  half  ;  but  they  were  not  accurately  noted  till  8  p.m.,  four  hours  aftei 
the  alkaloid  had  been  taken.  He  was  then  found  with  a  small,  weak,  irregular 
but  not  slow  pulse,  cold  skin,  and  contracted  pupils.  He  had  an  astringent  anc 
burning  pain  in  the  mouth,  extending  to  the  stomach,  and  difficulty  in  swallow 
ing.  The  tongue  was  swollen.  There  was  great  precordial  anxiety.  He  com' 
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plained  of  burning  pain,  weakness,  and  heaviness  of  the  limbs — especially  the 
lower — which  felt  cold.  Suddenly  vision  was  lost,  and  the  pupils  became  dilated . 
Soon,  however,  they  again  contracted,  and  vision  was  restored.  Vomiting  was 
procured  by  tickling  the  fauces.  At  4.40  p.m.  severe  convulsions  first  set  in, 
with  stertorous  respiration,  singing  in  each  ear  alternately,  and  deafness.  Ether 
was  employed  hypodermically,  and  its  use  was  followed  by  renewed  vomiting 
and  convulsions.  The  pulse  nevertheless,  improved,  and  ether  was  again  in¬ 
jected.  In  a  few  minutes  there  was  renewal  of  severe  vomiting  and  convulsions, 
and  the  patient  became  unconscious  ;  the  pulse  failed,  and  death  ensued  at 
9  p.m.,  without  return  of  consciousness,  five  hours  after  the  administration  of 
the  fatal  dose.  On  post-mortem  examination  the  viscera  were  unusually  charged 
with  blood,  and  there  was  considerable  hyperaemia  of  the  stomach  and  small 
intestines,  so  that  the  colon  and  rectum  appeared  pale  and  bloodless  by  con¬ 
trast.  The  intestines  contained  faeces,  there  having  been  no  stool  passed  during 
the  illness  ;  and  the  bladder  contained  two  and  a  half  ounces  of  urine. 
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Poisoning  by  ^Ethusa  cynapium  (Fool’s  Parsley). 

Source  and  Method  of  Occurrence. — Fool’s  parsley,  or  lesser  hem¬ 
lock,  is  common  in  gardens  in  some  districts.  The  leaves  so  closely 
resemble  those  of  parsley  that  they  have  often  been  gathered  for  them 
by  mistake. 

That  the  root  of  this  plant  contains  a  poison,  and  that  it  is  capable 
of  producing  fatal  effects,  is  apparently  shown  by  a  case  in  which  death 
took  place  in  an  hour.  On  the  other  hand — 

Two  ladies  partook  of  some  salad,  into  which  the  leaves  of  this  plant  had 
been  put  by  mistake  for  parsley.  They  soon  experienced  nausea,  with  occa¬ 
sional  vomiting,  oppressive  headache,  giddiness,  and  a  strong  propensity  to 
sleep,  at  the  same  time  this  was  prevented  by  frequent  startings  and  excessive 
agitation.  There  was  a  sensation  of  pungent  heat  in  the  mouth,  throat  and 
stomach,  with  difficulty  of  swallowing,  thirst,  and  loss  of  appetite.  There  was 
numbness,  with  tremors  of  the  limb.  The  two  patients  only  slowly  recovered 
from  the  effects  of  the  poison  (Churchill’s  “  Botany  ”). 

Dr.  John  Harley  has  published  experiments  (St.  Thomas’  Hosp. 
Rep.,  1873,  p.  43)  which  show  that  fool’s  parsley  is  not  a  poison. 
Although  the  particular  plants  he  experimented  with  were  not  poison¬ 
ous,  there  is  evidence  to  show  that  other  specimens — if  rightly  named 
* — are  highly  poisonous.  The  editor  is  inclined  to  think  that  danger 
from  the  plant  is  overrated,  as  it  is  not  particularly  common,  nor  is  it 
a  showy  nor  in  any  way  an  attractive  plant,  nor  commonly  recognised 
by  those  who  are  not  botanists. 

Analysis. — It  is  known  from  garden  parsley  by  the  smell  of  its 
leaves  when  rubbed,  which  is  peculiar,  disagreeable,  and  very  different 
from  that  possessed  by  the  leaves  of  parsley.  The  leaves  of  fool’s 
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parsley  are  finer,  more  acute,  and  of  a  darker  green  colour.  Its  flower- 
stem,  which  is  striated,  or  slightly  grooved,  is  easily  known  from  all 
other  umbelliferous  plants  by  the  beard,  or  three  long  sharply  reflexed 
bracts  of  the  partial  involucrum  under  the  flower.  The  flowers  are 
white  ;  those  of  the  garden  parsley  are  of  a  pale  yellow  colour. 

Case. — The  following,  reported  by  Dr.  Davison,  in  the  2, 

1904,  p.  124,  requires  verification  as  to  the  identity  of  the  plant  : — 

On  July  1st,  1904,  I  received  a  message  to  attend  E.  W.,  aged  twenty-three, 
domestic  servant,  and  found  her  to  be  suffering  from  severe  abdominal  pains 
with  persistent  vomiting  and  diarrhoea.  The  vomited  matter  was  green-stained. 
The  patient  was  extremely  collapsed,  surface  cold,  radial  pulse  absent,  heart 
beating  at  the  rate  of  120  times  a  minute,  heart  sounds  very  feeble.  The  tem¬ 
perature  was  so  subnormal  as  to  be  incapable  of  being  registered  by  the  ordinary 
clinical  thermometer — the  mercury  not  rising  to  the  95°  F.  graduation  mark. 
On  inquiry  I  elicited  the  fact  that  on  the  previous  day  the  patient  had  eaten  a 
considerable  quantity  of  a  herb  gathered  in  the  kitchen  garden  attached  to  the 
house,  which  she  believed  to  be  “mustard  and  cress.”  This  proved  to  be  “ fool’s 
parsley  ”  ( Mthusa  cynapium )  of  very  young  growth.  The  symptoms  of  poison¬ 
ing  did  not  come  on  until  some  twenty  hours  after  ingestion. 

Morphine  (for  the  pain)  and  stimulants  were  administered,  and  the  patient 
made  a  speedy  recovery. 
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Poisoning  by  Aloes  (Sp.  Var.)  and  other  Vegetable 

Purgatives. 

Source  and  Method  of  Occurrence. — These  different  substances, 
which  are  used  in  small  doses  as  medicines,  are  liable,  when  taken 
frequently  or  in  large  quantities,  to  excite  vomiting,  purging,  and  other 
symptoms  of  irritation.  Colocynth  has  occasioned  death  in  several 
instances  :  in  one  case  a  teaspoonful  and  a  half  of  colocynth  powder 
destroyed  life  ;  and  one  drachm  of  gamboge,  a  medicine  much  used 
by  quacks,  has  proved  fatal  to  a  man  (Traill’s  “  Outlines,”  p.  150). 
Aloes  and  colocynth  mixed  are  said  to  be  the  basis  of  the  quack  medi¬ 
cine  sold  under  the  name  of  Morison’s  Pills. 

These  have  proved  fatal  in  many  instances  from  the  exhaustion  produced 
by  excessive  purging  from  the  large  quantity  taken  in  frequently  repeated  doses. 
Our  knowledge  of  the  symptoms  and  appearances  produced  by  these  irritants 
is,  indeed,  chiefly  derived  from  the  cases  which  have  proved  fatal  under  this 
treatment.  In  the  seventeenth  volume  of  the  Medical  Gazette  will  be  found  four 
cases  of  this  description.  The  most  prominent  symptom  is  excessive  purging, 
with  the  discharge  of  large  quantities  of  mucus ;  the  individual  becomes 
exhausted,  and  slowly  sinks.  In  some  instances  the  symptoms  are  those  of 
inflammation  and  ulceration  of  the  bowels.  In  1836,  a  man  was  convicted  of 
having  caused  the  death  of  a  person  by  the  administration  of  these  pills  ;  in 
this  instance  the  death  of  the  deceased  was  clearly  due  to  the  medicine,  and  on 
inspection  the  stomach  was  found  inflamed  and  ulcerated  ;  the  mucous  mem¬ 
brane  of  the  small  intestines  was  inflamed  and  softened,  and  there  was  the  appear¬ 
ance  of  effused  lymph  upon  it. 
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Holloway’s  Pills  are  of  a  more  innocent  description  ;  the  principal 
ingredient  in  them  is  aloes.  In  all  cases  it  must  be  remembered  that 
these  drastic  purgatives  may  cause  serious  symptoms,  or  even  death, 
when  administered  to  infants,  or  to  persons  debilitated  by  age  or 
disease  ;  and  it  is  not  necessary  that  the  dose  should  be  very  large 
in  order  that  the  fatal  effects  should  follow.  The  question  here  will 
be,  whether  the  medicine  caused  death,  or  whether  it  simply  acceler¬ 
ated  it,  although  in  a  legal  view  that  which  accelerates  causes.  Prob¬ 
ably  many  deaths  are  accelerated  by  self-administered  purgatives. 
The  traffic  in  such  is  simply  enormous. 

Hierapicra  ( Holy  Bitter)  is  a  popular  aloetic  compound,  and  one  death  is 
reported  to  have  been  produced  by  it  in  1837-8.  There  is  reason  to  believe  that 
it  is  occasionally  used  for  the  purposes  of  procuring  criminal  abortion.  A  man 
was  tried  and  convicted  of  this  offence  (Aylesbury  Lent  Ass.  1857,  B.  v.  White), 
and  the  noxious  properties  of  this  compound  then  became  a  subject  of  inquiry. 
The  dose,  and  the  condition  of  the  woman  to  whom  it  is  administered,  will  of 
course  affect  the  answer  to  this  question.  At  the  trial  above  mentioned,  it  was 
probably  considered  to  be  a  noxious  substance  within  the  meaning  of  the  statute. 
The  fact  that,  under  the  name  of  Pulvis  Aloes  cum,  Canella,  it  was  formerly 
admitted  into  the  British  Pharmacopoeias,  cannot  justify  the  mischievous  uses 
to  which  it  may  be  put.  Hierapicra  is  a  snuff-coloured  powder,  of  an  intensely 
bitter  taste.  It  consists  of  four  parts  by  weight  of  aloes,  and  one  part  by  weight 
of  powdered  canella  bark.  The  proper  medicinal  dose  was  formerly  fixed  at 
from  five  to  fifteen  grains.  Its  injurious  effects  on  pregnant  females  are  chiefly 
due  to  the  aloes.  This  specially  affects  the  rectum,  and  by  contiguity,  under 
violent  irritation  or  purging,  may  affect  the  uterus.  From  the  taste  and  colour 
which  it  imparts  to  liquids,  it  is  not  probable  that  it  could  be  taken  by  a  female 
unknowingly. 

Death  has  been  caused  by  aloes  taken  in  nitric  acid  ;  but  in  this 
ease  the  mineral  acid  was  most  probably  the  destructive  agent.  A 
singular  case  occurred  in  Germany,  where  a  medico-legal  question 
was  raised  respecting  the  poisonous  properties  of  aloes.  A  woman, 
set.  43,  not  labouring  under  any  apparent  disease,  swallowed  two 
drachms  of  powdered  aloes  in  coffee.  Violent  purging  supervened, 
and  she  died  on  the  following  morning,  twelve  hours  after  having 
taken  the  medicine.  On  inspection  the  stomach  was  found  partially, 
and  the  small  intestines  extensively,  inflamed.  There  were  no  other 
particular  appearances  to  account  for  death,  and  this  was  referred  to 
the  effect  of  the  aloes. 


Arrow  Poisons. 

These  perhaps  hardly  come  within  the  range  of  a  work  on  medical 
jurisprudence,  for  luckily  the  use  of  poisoned  arrows  is  confined  to 
certain  tropical  native  races  [we  must  also  in  1917  add  and  to  certain 
fanatical  conscientious  objectors,  who  apparently  hoped  by  this  means 
to  get  rid  of  the  Prime  Minister],  but  Dr.  Stockman,  of  Glasgow, 
delivered  an  interesting  address  on  them  in  1898  to  the  North  British 
Branch  of  the  Pharmaceutical  Society,  which  is  worth  the  reader’s 
attention.  It  is  contained  in  the  Pharm.  Jour,  for  1898,  pp.  550  and 
585  : — 

He  states  that  the  bushmen  in  South-West  Africa  use  local  poisons  differing  in 
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different  districts.  He  mentions,  on  the  authority  of  Baines,  a  poison  made  by 
smearing  the  entrails  of  a  caterpillar  on  the  arrow  point,  “  the  action  of  which 
has  a  generic  resemblance  to  snake  poison.”  Other  tribes  used  the  amaryllis 
disticha,  various  species  of  Euphorbium  and  Acokanthera,  alone  or  mixed  with 
snake,  spider,  and  beetle  poisons. 

The  Choco  Indians,  in  Columbia,  South  America,  also  use  a  peculiar  poison, 
derived  from  a  tree-frog,  the  Phyllobates  chocoensis,  which  they  hold  on  a  stick 
near  a  fire,  when  the  heat  causes  the  glands  of  the  skin  to  secrete  the  poisonous 
fluid.  The  Choco  Indian  poison  is  innocuous  when  given  by  the  mouth  ;  a  few 
experiments  have  been  made  with  it  in  France,  but  its  exact  action  remains 
rather  doubtful.  It  is  capable  of  killing  large  carnivora. 

The  most  deadly  are  the  arrow-poisons  derived  from  the  root  wood  of  differ¬ 
ent  species  of  Acokanthera,  trees  about  fifteen  feet  high — A.  schimperi,  A.  deflersii, 
and  A.  ouabai.  From  these  is  prepared  the  deadly  arrow-poison  of  the  Somalis, 
known  now  for  a  long  time  and  very  fully  described  by  Burton  (“  First  Footsteps 
in  East  Africa,”  1856).  The  poison  is  known  as  Waba,  Wabayo,  or  Ouabaio. 
It  is  a  thick  tar-like,  watery  extract,  the  active  constituent  in  which  is  a  glucoside 
known  as  ouabain  (Arnaud),  and  it  is  made  by  splitting  up  the  root  into  small 
pieces,  boiling  these  with  water,  inspissating  the  juice,  and  then  adding  usually 
snake-venom  or  other  poisonous  vegetable  extracts.  Burton  says  that  cattle 
eat  the  leaves  of  the  tree  only  if  very  hungry,  and  that  the  berries  are  edible. 

Besides  the  Somalis,  the  Wa  Nyika,  Wakamba,  the  Massai  Wa  Nyamwesi, 
and  many  tribes  of  Eastern  and  Central  Equatorial  Africa  use  preactically  this 
same  poison,  although  there  are  many  minor  differences  in  its  composition  among 
these  different  peoples.  Many  of  the  prepared  poisons  contain  very  irritating 
substances,  which  are  productive  of  severe  local  symptoms  in  the  wounded. 
Boehm  states  that  the  poisonous  dose  for  a  dog  per  kilo,  of  its  weight  is  about 
Hoth  grain  echujin,  a&oth  grain  strophanthin,  and  -jhjth  grain  ouabain,  which 
gives  some  idea  of  their  extreme  toxicity. 

In  German  South-West  Africa  the  Ovambas  also  use  a  heart  poison  derived 
from  a  species  of  Adenium,  while  the  Strophanthus  is  widely  used  on  the  Congo, 
on  Lake  Nyassa,  the  Zambesi,  Gaboon,  Guinea,  Cameroons,  and  Senegambia. 
Various  Euphorbias  and  other  imperfectly  known  plants  are  also  largely  em¬ 
ployed. 

Mr.  Crawford  Angus  gives  a  graphic  account  of  the  poisons  used  in  Azimba 
and  Chapitaland  in  Central  Africa.  The  natives  use  an  arrow,  the  slightest 
scratch  of  which  causes  death,  the  poison  being  known  only  to  certain  chief  men, 
who  collect  it  and  serve  it  out  to  the  others. 

The  arrow  poison  of  the  Pigmies  is  a  mixture  of  a  cardiac  poison  and  strych¬ 
nine  poison,  with  some  others.  It  is  very  deadly,  and  one  arrow  will  kill  an  ele¬ 
phant,  but  Stublman  states  that  in  man,  if  the  head  be  at  once  extracted  and 
the  wound  scraped  and  washed,  fatal  consequences  are  frequently  averted. 

Another  set  of  arrow  poisons  which  have  a  similar  action  on  the  heart  are  those 
made  from  the  juice  of  the  famous  upas  tree,  the  Upas  antiar,  growing  in  Borneo, 
Java,  and  adjacent  parts.  It  is  a  very  large  forest  tree,  and  the  poisonous  sap  is 
obtained  from  incisions  made  into  the  bark.  The  active  principle — a  crystalline 
glucoside  called  antiarin — is  extremely  poisonous,  and  experiments  which  I  made 
with  it  showed  that  *00015  gram  was  sufficient  to  kill  an  ordinary-sized  frog  in 
comparison  with  *00022  gram  strophanthin  and  *00037  gram  urechitin.  The  sap 
is  known  as  Ipoh  Kayu  (tree  poison)  among  the  natives.  It  kills  guinea-pigs 
and  other  small  animals  in  a  few  minutes  from  stoppage  of  the  heart,  and  has 
been  used  in  Cochin  China  against  the  French  soldiers,  who  died  in  from  half- 
an-hour  to  several  days  after  receiving  their  wounds.  It  is  in  use  throughout 
the  Eastern  Archipelago  by  nearly  all  the  native  peoples,  pure,  or  mixed  with 
snake -poison,  scorpions,  centipedes,  other  plants,  and  occasionally  with  arsenic. 
The  different  prepared  poisons  vary  greatly  in  strength  and  one  old  specimen 
which  I  examined  was  quite  innocuous. 

Aconite  root  {A.  ferox),  under  the  name  of  Bis,  Bish,  Bikh,  and  sometimes 
called  tiger  poison,  is  used  as  an  arrow  poison  in  Nepaul  and  along  the  eastern 
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frontiers  of  our  Indian  Empire,  and  on  the  French  and  Chinese  frontiers  also 
most  probably.  It  is  very  active,  but  the  effects  of  aconite  are  so  well  known 
that  I  need  not  linger  over  them  here. 

We  come  lastly  to  the  different  species  of  Strychnos,  which  are  so  largely  used 
in  South  America,  in  the  East  Indian  Archipelago,  and  to  a  much  more  limited 
extent  in  Africa  for  preparing  these  poisons.  The  most  famous  of  them  is  the 
Curare ,  first  brought  to  Europe  in  1595  by  Sir  Walter  Kaleigh.  Under  various 
names  it  is  used  over  the  immense  tract  of  country  comprised  in  the  basins  of 
the  Amazon  and  Orinoco  and  their  tributaries.  A  very  minute  and  interesting 
account  of  its  manufacture  has  been  given  by  Humboldt,  from  which  it  appears 
that  it  is  a  concentrated  extract  made  with  cold  water  from  the  bark  of  several 
species  of  Strychnos ,  and  that  this  is  mixed  with  other  poisonous  and  non-poison- 
ous  ingredients  to  increase  its  efficacy  and  consistence.  It  is  not  poisonous  when 
swallowed,  owing,  it  is  said,  to  the  slow  rate  at  which  it  is  absorbed,  and  Hum¬ 
boldt  says  that  the  Indians  lick  it  off  their  fingers  and  use  it  as  a  stomachic  tonic. 
Its  harmlessness  when  given  by  the  mouth  has  been  frequently  confirmed  by 
exact  experiment.  But  when  injected  subcutaneously  it  proves  rapidly  fatal 
by  paralysing  the  ends  of  the  motor  nerves  in  muscle,  so  that  movement  becomes 
impossible  and  death  takes  place  from  the  respiratory  muscles  ceasing  to  act 
on  the  chest  wall.  A  large  dose  kills  in  a  few  minutes,  and  there  is  no  antidote 
known.  Besides  this  action  on  the  nerves,  which  is  due  to  curarin,  it  has  a 
paralysing  effect  on  the  heart,  due  to  a  second  active  principle,  discovered  by 
Boehm  and  named  by  him  curin. 

In  the  Malayan  Archipelago  the  Strychnos  or  TJpas  tieute  furnishes  a  sap 
largely  used  for  poisoning  arrows,  and  the  active  principles  being  strychnine 
and  brucine,  we  get  the  well-known  convulsant  effect  of  these  substances  in 
animals  or  men  struck  by  the  arrows. 

I  have,  however,  examined  the  root  bark  of  two  species  of  Strychnos  used  as 
an  arrow  poison  by  the  natives  of  Perak  in  the  Straits  Settlements,  and  found 
that  both  had  a  marked  digitalis-like  action  on  the  heart,  as  well  as  a  curare- 
like  action  on  the  motor  nerves  {Lab.  Rep.  Roy.  Coll.  Phys.  Ed .,  vol.  vi.).  These 
are  mixed  with  a  third  substance  called  “  prual,”  which  paralyses  the  muscles. 
When  these  different  ingredients  are  mixed  they  form  a  most  efficient  means  of 
dealing  death,  seeing  that  they  paralyse  simultaneously  the  heart,  the  motor 
nerves,  and  the  voluntary  muscles. 

In  conclusion,  I  may  just  mention  two  other  poisons,  neither  of  which  is 
perhaps  thoroughly  authenticated.  The  Ainos  in  Japan  are  said  to  use  a  pre¬ 
paration  made  from  aconite  and  tobacco,  while  the  natives  of  the  New  Hebrides 
are  stated  to  smear  their  arrows  and  spears  with  damp  earth  containing  the 
tetanus  bacillus,  so  that  a  cut  infects  their  victim  with  this  disease.  It  is  more 
probable,  perhaps,  that  the  wound  inflicted  by  these  weapons  sometimes  becomes 
infected  with  the  bacilli  through  the  ordinary  channels.  The  North  American 
Indians  do  not  use  arrow  poisons,  nor  do  the  aborigines  of  Australia,  so  far  as  is 
known. 

In  spite  of  the  large  number  of  arrow  poisons  which  are  known  to  us,  the 
toxic  actions  are  not  very  numerous,  and  can  be  roughly  classed  under  five  head¬ 
ings  (although  this  does  not  include  all,  especially  locally  irritating  substances)  : 
(1)  Those  which  act  on  the  heart  and  muscles,  like  digitalis  ;  (2)  those  which 
act  on  the  nerve -endings,  like  curare  ;  (3)  those  which  act  on  the  nervous  system 
and  heart,  like  aconite  ;  (4)  those  which  act  on  the  spinal  cord,  like  strychnine  ; 
and  (5)  those  which  have  an  action  something  like  snake -poison. 

On  an  antidote  to  these  poisons  the  following  paragraph  appears  in 
the  Pharm.  Jour,  for  1897,  p.  458  : — “  The  attention  of  the  Government 
has  recently  been  directed  to  the  subject  of  arrow  poison  by  the  fatal 
results  following  the  wounds  caused  by  poisoned  arrows  in  Uganda,  and 
specimens  of  the  arrows  with  the  poison  on  them  have,  it  appears,  been 
sent  by  the  Marquis  of  Salisbury  to  the  Royal  College  of  Physicians 
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for  investigation,  in  the  hope  that  some  antidote  might  be  devised 
The  chief  poison  used  in  this  part  of  Central  Africa  is  evidently  ai 
Acokanthera  (see  Pharm.  Jour.  [3],  vol.  xxiv.,  p.  41),  and  an  antidot 
to  its  action  would  in  all  probability  prove  an  antidote  to  the  poisoi 
of  the  arrows.  Thanks  to  the  researches  of  Professor  T.  R.  Fraser 
of  Edinburgh,  we  are  now  in  possession  of  a  knowledge  of  the  phy 
siological  action  of  the  plant,  and  it  should  not  be  difficult  to  find  ; 
physiological  antidote.  Meanwhile,  however,  news  has  arrived  fron 
Uganda  that  Dr.  Macpherson,  who  was  with  the  Grant  Column  on  th 
way  to  the  Man  Mountains,  west  of  the  Uganda  Road,  has  discovera 
that  the  injection  of  a  solution  of  strychnine  answers  the  purpose  o 
an  antidote.  He  was  able  to  bring  round  to  life  men  wounded  wit] 
the  poisoned  arrows,  where  previously  the  wounds  had  generally 
proved  fatal.  Should  the  investigations  made  by  the  College  of  Phy 
sicians  prove  that  Dr.  Macpherson’s  remedy  is  entirely  successful,  th< 
fact  will  probably  prove  useful  in  two  ways,  for  another  antidote  t< 
strychnine  poisoning  will  have  been  added  to  those  already  known,  if 
as  may  be  presumed,  the  drugs  should  be  mutually  antidotal.  Othe 
African  arrow  poisons  contain  Strophanthus,  and  as  strophanthii 
belongs  also  to  the  class  of  cardiac  poisons  and  to  the  same  natura 
order,  it  would  be  important  to  determine  whether  strychnine  is  als< 
antidotal  to  Strophanthus.”  Those  who  are  interested  in  the  subjec 
are  referred  to  Brieger  Deut.  Woch .,  January  18th,  1900,  Septembe] 
28th,  1900,  and  March  31st,  1902,  and  the  illustrated  articles  b] 
Rho. 
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Poisoning  by  Artemisia  (Sp.  Var.).  Oil  of  Wormwood. 

Absinthe. 

Source  and  Method  of  Occurrence. — A  liqueur  called  Absinthe  owes 
its  properties  to  the  presence  of  the  oil  of  wormwood,  with  a  large 
proportion  of  alcohol.  It  has  been  much  used  in  France,  and  its  effects 
when  taken  in  excess  are  those  of  a  narcotic  poison.  According  tc 
Legrand  it  causes  derangement  of  the  digestive  organs,  intense  thirst 
restlessness,  giddiness,  tingling  in  the  ears,  and  illusions  of  sight  anc 
hearing.  These  symptoms  are  followed  by  tremblings  in  the  arms 
hands,  and  legs,  numbness  in  the  limbs,  loss  of  muscular  power,  delirium 
loss  of  intellect,  general  paralysis,  and  death. 

Magnan,  who  had  under  his  observation  two  hundred  and  fifty 
patients  more  or  less  injured  in  health  by  the  abuse  of  this  intoxica¬ 
ting  liquid,  and  who  has  besides  performed  numerous  experiments  on 
animals,  states  that  epileptic  convulsions  are  generally  observed  in 
these  cases.  Delirium  tremens  is  the  ordinary  result  of  the  abuse  ol 
alcohol,  but  the  epileptic  attacks  are  specially  referable  to  the  absinthe. 
Magnan  describes  it  as  “  absinthe  epilepsy  ”  (Husemann’s  Jahresbe - 
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richt,  1872,  p.499,  and  Bouchardat’s  “Ann.  de  Therap.,”  1872,  p. 

66). 

The  following  is  the  report  of  a  case  of  poisoning  by  this  oil. 

A  druggist’s  shopman  was  found  early  one  morning  by  his  master,  lying  on 
the  floor  of  the  shop,  perfectly  insensible,  convulsed,  and  foaming  at  the  mouth. 
He  was  in  a  short  time  no  longer  violently  convulsed,  but  w’as  still  insensible  ; 
the  jaws  were  clenched,  and  the  pupils  dilated.  The  pulse  was  weak,  compres¬ 
sible,  and  slow.  From  time  to  time  he  uttered  incoherent  expressions,  and 
attempted  to  vomit.  Repeated  doses  of  stimulants,  sal  volatile  and  water,  lime 
water,  and  an  emetic  of  mustard  and  sulphate  of  zinc  were  administered.  Free 
vomiting  ensued,  and  consciousness  partially  returned.  Artificial  warmth  was 
applied  to  the  limbs,  and  brandy  given  at  intervals,  with  draughts  of  milk  and 
lime  water.  He  gradually  recovered.  The  matters  vomited  smelt  strongly 
of  oil  of  wormwood,  and  the  nature  of  the  poison  was  placed  beyond  doubt  by 
the  discovery  of  the  bottle,  with  marks  on  its  mouth  of  the  oil  having  been  recently 
poured  out.  The  druggist  stated  that  at  least  half  an  ounce  had  been  taken. 
From  the  persistent  smell  of  the  oil  in  the  ejected  matters,  after  repeated  vomit¬ 
ing,  it  is  probable  that  this  was  even  less  than  the  real  quantity.  The  man,  on 
recovering,  had  totally  forgotten  all  the  circumstances  connected  with  the  case, 
and  persisted  in  stating  that  he  knew  no  reason  why  he  should  have  taken  it. 
It  is,  however,  probable  that  he  imagined  himself  suffering  from  worms,  and 
sought  relief  in  an  unusual  dose  of  this  oil  (see  “  Ann.  d’Hyg.,”  1863,  1,  p.  227). 

Absinthe  taking  seems  to  have  reached  a  greater  pitch  in  France 
than  whisky  tippling  in  Scotland  ;  the  war  has  put  a  stop  to  its  manu¬ 
facture  and  possibly  it  may  never  be  revived.  Its  effects  seem  to  be 
much  worse  than  those  of  other  alcoholic  drinks,  unless  it  be  of  methyl 
alcohol. 

Analysis. — Absinthe  has  a  greenish  colour,  an  aromatic  odour  like 
that  of  aniseed,  and  a  hot  pungent  bitter  taste.  It  acquires  a  milky 
appearance  on  the  addition  of  water,  owing  to  the  separation  of  essen¬ 
tial  oil  from  the  alcohol.  It  is  a  strong  alcoholic  mixture  of  oil  of 
aniseed,  oil  of  wormwood  (of  which  it  contains  0-02  to  0*04  per  cent.), 
and  other  aromatic  substances. 
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Poisoning  by  Artemisia  maritima. 

Source  and  Method  of  Occurrence. — The  dried  unexpanded  heads 
of  the  plant,  which  is  not  uncommon  on  the  coasts  of  the  British 
Islands,  form  santonica,  or  wormseed,  from  which  a  glucoside  (C15H2803) 
known  as  santonin  is  obtained  ;  it  is  much  used  as  a  vermifuge,  and 
cases  of  poisoning  from  idiosyncrasy  and  overdoses  are  known.  San¬ 
tonica  contains  from  2  to  2\  per  cent,  of  santonin. 

Santonin  has  been  occasionally  mixed  with  and  mistaken  for 
strychnia  or  vice  versa. 
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Toxicity  and  Fatal  Dose. — The  toxicity  of  santonin  must  b< 
reckoned  as  rather  high,  for  about  two  grains  of  it  have  proved  fata 
to  a  child,  aged  five  and  a  half  years,  in  twelve  hours.  Recovery,  ii 
a  child,  has,  however,  followed  after  taking  ten  grains.  Recovery  ha 
taken  place,  in  a  man,  after  taking  an  ounce  of  santonin  in  mistake 
for  Epsom  salts. 

The  official  dose  is  for  an  adult  two  to  five  grains,  and  for  a  chile 
a  year  old  one-half  to  one-third  of  a  grain. 

Symptoms. — (i.)  The  special  symptom  is  a  peculiar  disturbance 
of  vision,  objects  appearing  at  first  blue,  then  yellow  ;  finally  colour 
blindness  results  for  some  time.  This  curious  fact  is  explained  b^ 
Hufner  and  Helmholtz  as  being  due  to  the  action  of  the  santonin  or 
the  visual  purple  of  the  retina,  (ii.)  Headache,  giddiness,  and  ( 
species  of  intoxication  frequently  occur,  (iii.)  Gastric  pain,  vomiting 
and  laboured  respiration  may  be  produced,  (iv.)  In  large  doses  con 
vulsions,  stupor,  loss  of  consciousness,  and  death  from  collapse  occur 
(v.)  The  urinary  secretion  is  increased,  and  the  urine  is  coloured  saffron 
yellow  (Luff). 

Treatment. — The  stomach  should  be  emptied  and  washed  out  b^ 
means  of  the  stomach-pump  or  stomach-tube  ;  if  neither  of  these  b< 
procurable,  an  emetic  of  mustard  and  water  should  be  given.  Stimu 
lants  should  be  administered  to  counteract  the  depressing  action  of  th< 
poison,  and  if  convulsions  are  present,  they  should  be  treated  witl 
potassium  bromide  and  chloral  (Luff). 

Post-mortem  Appearances. — Nothing  characteristic. 

Analysis. — Santonin  may  be  extracted  from  acid  aqueous  solutions 
by*  shaking  out  with  chloroform  ;  it  will  not  come  away  from  alkalim 
solutions,  as  it  plays  the  part  of  a  weak  acid,  forming  combinations 
with  alkalies  which  are  soluble  in  water. 

A  solution  of  sodium  hydrate  produces  a  violet-red  colour  witl 
santonin.  Dragendorff  has  devised  a  modification  of  a  former  tesl 
which  is  thus  performed  : — A  little  sulphuric  acid  diluted  with  half  its 
volume  of  water  is  added  to  some  santonin,  and  gently  heated  until  s 
yellow  colour  is  produced  ;  when  cold  a  few  drops  of  a  very  dilute 
solution  of  ferric  chloride  are  added,  and  on  again  warming  a  blue  oi 
reddish- violet  colour  is  produced  (Mann). 

Luff  thus  describes  the  sulphuric  acid  test  : — 

Strong  sulphuric  acid  is  diluted  with  half  its  bulk  of  water,  a  little 
of  the  diluted  acid  is  added  to  some  santonin  in  a  porcelain  dish,  and 
the  mixture  warmed  on  a  water-bath  until  a  yellow  colour  is  developed  : 
while  warm  a  few  drops  of  dilute  solution  of  ferric  chloride  are  added 
drop  by  drop  ;  as  each  drop  falls  in,  a  ring  of  a  beautiful  red  or  reddish- 
violet  colour  is  produced  around  each  drop,  changing  to  purple,  and 
afterwards  to  brown. 

The  presence  of  santonin  in  the  urine  may  usually  be  ascertained 
by  the  addition  of  a  little  sodium  hydrate  ;  if  present  a  red  colour  is 
produced.  Rhubarb  present  in  the  urine  yields  the  same  reaction  ; 
but  if,  after  the  addition  of  sodium  hydrate,  excess  of  milk  of  lime 
is  added,  and  the  urine  afterwards  filtered,  the  filtrate  is  colourless  if 
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the  reddening  is  due  to  rhubarb,  but  retains  its  colour  if  it  is  due  to 
santonin. 

It  crystallises  in  four- sided  tables,  which  have  the  remarkable 
property  of  acquiring  a  brilliant  yellow  colour  by  exposure  to  light 
{photo santonin) .  It  is  not  soluble  in  cold  water,  and  has  no  taste  ; 
but  it  is  soluble  in  alcohol,  and  the  solution  has  a  bitter  taste.  Its 
best  solvent  is  chloroform,  four  and  a  half  parts  of  which  dissolve  one 
part.  It  melts  at  a  high  temperature,  and  sublimes  in  white  crystals 
a  few  degrees  above  its  melting  point.  Nitric,  iodic,  and  sulphuric 
acids  have  no  action  on  it.  Sulphomolybdic  acid  produces  a  pale 
reddish-brown  colour.  Bichromate  of  potash  added  to  the  mixture 
with  sulphuric  acid  produces  no  colours  like  strychnia,  but  only  green 
oxide  of  chromium. 

Cases.  A  man  gave  to  his  daughter,  set.  10,  about  155  grains  of  wormseed  for 
the  cure  of  worms.  In  two  or  three  hours  she  was  seized  with  violent  vomiting, 
followed  by  convulsions,  with  coldness  of  skin.  The  following  day  worms  were 
discharged.  She  was  seen  by  a  doctor  on  the  third  day.  There  was  severe 
vomiting,  with  convulsions,  the  pupils  were  dilated  and  insensible  to  light.  The 
girl  was  drowsy,  and  suffered  from  some  pain  in  the  stomach.  She  died 
before  any  medicines  could  be  employed.  The  body  was  not  inspected. 

Mann  records  the  following  curious  case  of  chronic  poisoning  by 
santonin  : — 

A  boy  aged  eleven  years,  who,  on  account  of  pain  in  the  abdomen,  which  was 
supposed  by  his  mother  to  be  due  to  worms,  had  santonin  given  to  him  for 
months.  Clonic  spasms  then  developed,  to  combat  which  the  doses  of  santonin 
were  increased.  Paralysis,  twitchings,  dizziness,  pain  in  the  head,  vomiting, 
yellow  and  violet  vision,  sparks  before  the  eyes,  and  finally  loss  of  speech  occurred 
and  necessitated  medical  advice.  Under  treatment  the  patient  was  able  to 
walk  in  six  weeks,  but  it  was  nine  weeks  before  he  regained  the  power  of  speech. 
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Poisoning  by  Arum  maculatfm. 

Source  and  Method  of  Occurrence. — This  plant  is  a  common  British 
plant,  putting  up  its  leaves  and  spathe  in  early  spring.  It  is  popularly 
known  as  “  lords  and  ladies,”  and  children  occasionally  suffer  from 
chewing  parts  of  the  plant.  The  editor  is  informed  that  during  the 
potato  famine  in  Ireland  large  quantities  of  the  big  bulbous  root  of 
the  plant  were  dug  up  and  eaten.  When  eaten  raw  they  produced 
toxic  symptoms,  but  after  boiling  they  appeared  to  be  innocuous. 

An  inquest  was  held  at  Combe  St.  Nicholas,  near  Chard,  on  April  7th,  upon 
the  body  of  a  girl,  aged  three  years,  who  had  died  suddenly  after  having  eaten 
some  plants  in  the  garden.  A  post-mortem  examination  showed  that  death 
was  due  to  poisoning  with  the  leaves  of  the  arum  maculatum,  and  a  verdict  of 
death  from  accidental  poisoning  was  returned  [Lancet,  1,  1900,  p.  1176). 
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Poisoning  by  xAspidium  filix-mas,  or  Oil  of  Male  Fern. 

Source  and  Method  of  Occurrence. — The  official  preparation  ex 
filicis  liquidum,  dose  45  to  90  minims,  is  obtained  from  the  rhizome 
the  ordinary  male  fern  aspidum  filix-mas.  The  fern  is  a  comm 
one  in  England.  Cases  of  poisoning  by  it  are  rare,  but  even  fatal  on 
are  recorded  (infra). 

Toxicity  and  Fatal  Dose. — The  medicament  depends  for  its  acti 
properties  on  the  presence  in  it  of  acidum  filicinum,  which  is  not  officii 
but  the  dose  in  the  Extra  Pharmacopoeia  is  given  as  six  to  fifteen  grair 
It  cannot  therefore  be  considered  as  a  very  virulent  poison . 

The  case  recorded  by  Freyer  (infra)  has  a  practical  bearing.  T 
toxic  properties  of  the  extract  of  male  fern  are  augmented  by  t' 
presence  of  additional  oil  to  that  contained  in  the  extract  itself  ;  t] 
same  child  tolerated  twice  as  much  of  the  extract  alone  as  that  whi< 
proved  fatal  when  given  in  combination  with  castor-oil.  It  is  advi 
able,  therefore,  not  only  to  avoid  giving  a  mixture  of  the  extract  wii 
castor-oil,  but  also  to  give  some  other  laxative  than  oil,  if  one  is  su 
sequently  needed.  A  case  is  recorded  by  Schlier  in  which  an  adr 
very  nearly  lost  her  life,  probably  owing  to  a  tablespoonful  of  caste 
oil  being  given  one  hour  after  a  draught  which  consisted  of  extract 
male  fern  mixed  with  the  powdered  root. 

Treatment. — If  spontaneous  vomiting  does  not  occur,  the  stomac 
should  be  emptied  either  by  the  tube  or  an  emetic,  after  which  gener 
treatment  will  be  required,  and  probably  the  administration  of  stim 
lants  (Mann). 

Case. — The  editor  is  indebted  to  Dr.  C.  F.  Wakefield  for  the  follow 
ing  case.  It  occurred  in  1898. 

A  man,  set.  25,  at  10.30  a.m.,  took  eight  ten-minim  capsules  of  oil  of  ms 
fern  ;  at  11.30,  Epsom  salts,  one  ounce,  at  once  ;  3-5  p.m.,  attended  his  cowi 
8-10  p.m.,  at  the  inn,  where  he  drank  two  pints  of  beer  only.  He  had  no  fo( 
all  day  ;  he  walked  home,  half  a  mile,  shut  up  his  chickens  and  poultry  for  t] 
night  and  talked  to  his  wife  quite  rationally.  He  then,  about  10.30,  stoop* 
down  to  take  off  his  boots,  and  was  sick  two  or  three  times,  vomiting  “  half 
pailful.”  Bowels  had  been  open  six  times  during  day.  10.30-12.30,  he  w: 
quite  unconscious ;  before  becoming  so  five  men  held  him  down  to  prevent  hi 
biting.  I  washed  him  out,  but  only  got  away  a  lot  of  glairy  mucus.  He  can 
round  about  1  a.m.  Pulse  140  ;  feet  cold.  He  had  previously  taken  eightei 
five-minim  capsules  followed  by  castor-oil  immediately.  “  It  all  went  throng 
in  half  an  hour.”  The  chemist  sold  the  box  of  three  dozen  capsules  withoi 
any  directions  or  advice. 

The  following  cases  are  related  by  Mann  (“  For.  Med.,”  p.  570) 

A  man,  thirty  years  old,  was  given  a  draught  containing  one  ounce  and  a  ha 
instead  of  one  drachm  and  a  half  of  the  extract  of  male  fern,  which  he  took  i 
two  doses.  Soon  after  the  first  dose  he  felt  unwell,  and  after  the  second,  whic 
was  given  some  hours  subsequently,  he  began  to  vomit,  and  was  purged  ;  the 
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followed  cramps,  profuse  sweating,  delirium  and  coma,  which  ended  in  death 
about  twenty  hours  after  the  draught  was  taken.  At  the  necropsy  the  omentum 
and  the  peritoneal  covering  of  the  small  intestines  were  bright  red,  and  in  the 
sub -mucous  tissue  of  the  stomach  were  ecchymoses  with  linear  extravasations 
on  the  surface  of  the  mucous  membrane.  An  instructive  case  is  related  by 
Freyer,  in  which  a  child,  aged  two  and  three-quarters,  took  eight  capsules — each 
containing  about  fifteen  grams  of  extract  of  male  fern,  along  with  the  same 
quantity  of  castor- oil — in  five  hours  ;  she  became  somnolent  and  as  though 
paralysed,  and  died  after  the  occurrence  of  some  spasms.  Section  showed 
petechial  ecchymoses  in  the  mucous  membrane  of  the  stomach,  pronounced 
injection  of  the  mucous  membrane  of  the  intestines  and  venous  filling  of  the 
various  organs.  The  interesting,  point  to  note  is  that  three  weeks  previously 
the  child  took  double  the  quantity  of  the  extract,  but  without  the  castor-oil.  A 
case  is  recorded  by  Hoffmann,  in  which  a  child,  five  and  a  half  years  old,  had 
very  nearly  two  drachms  of  the  extract  given  to  her  in  three  draughts  ;  death 
took  place  in  six  hours,  with  symptoms  of  trismus  and  general  spasms.  The 
same  appearances  were  found  as  in  the  other  cases. 
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Poisoning  by  Atractylis  gummifera. 

Source  and  Method  of  Occurrence. — This  plant  seems  to  be  a  native 
of  the  Mediterranean  district.  It  grows  freely  in  our  possession  of 
Malta.  The  following  case  is  reported  by  Dr.  Zammit,  from  the 
Public  Health  Laboratory,  Malta,  in  the  B.M.J.,  1,  1898,  p.  211. 

The  carline  thistle  (local  name,  Xeckit-il-Miskta)  is  the  Carlina  gummifera 
(Dec.),  Atractylis  gummifera  (Lin.),  a  plant  common  in  Malta  and  in  other  coun¬ 
tries  on  the  shores  of  the  Mediterranean.  It  is  notable  for  its  root,  which  can 
grow  to  enormous  proportions,  and  for  its  purple  composite  flower  surrounded  by 
spinous  leaves. 

Three  children  ate  the  root  of  one  of  these  plants,  which  they  cut  with  a 
knife  ;  two  of  them,  a  girl  aged  eight  years  and  a  boy  aged  nine,  eating  it  rather 
freely.  They  ate  it  on  a  Wednesday  afternoon,  and  did  not  complain  at  all 
before  the  catastrophe  came  on.  On  Thursday  evening  the  girl  was  taken  ill, 
and  the  parents  were  soon  alarmed  at  the  stertorous  breathing  and  at  the  drowsi¬ 
ness  of  the  child.  There  was  some  retching,  but  no  actual  vomiting.  Early 
in  the  morning  the  child  became  collapsed  and  died  before  any  medical  aid  could 
be  got.  In  the  evening  of  Friday  the  boy  returned  home  and  refused  to  eat.  He 
was  told  that  the  girl  had  died,  and  he  confessed  that  they  had  been  eating  some 
roots  the  day  before.  He  went  to  bed,  and  soon  after  the  family  were  startled 
at  his  difficult  breathing.  The  father  of  the  girl  (the  children  were  cousins)  was 
sent  for,  and  he  declared  that  his  daughter  had  suffered  in  the  same  way.  The 
district  medical  officer  was  hastily  called,  but  it  was  too  late,  as  the  boy  died  a 
few  hours  after,  comatose  and  with  marked  signs  of  asphyxia. 

At  the  post-mortem  examination  the  two  bodies  had  the  same  appearance. 
The  tongue  protruded  slightly  between  the  lips  ;  the  pupils  were  greatly  dilated. 
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The  appearance  consisted  in  a  general  congestion  of  the  venous  system.  In  t] 
girl  all  the  organs  were  highly  congested,  the  lungs  and  the  brain  especially  s 
The  stomach  showed  capillary  injection  in  limited  areas.  It  contained  a  brov 
liquid  in  which  fibres  of  the  ingested  root  were  identified.  The  intestines  we 
congested  and  contained  abundant  solid  faeces.  The  heart  in  both  cases  w 
flaccid,  and  contained  a  little  dark  fluid  blood. 

In  the  boy  the  congestion  was  not  so  well  marked  in  the  organs,  with  t] 
exeeption  of  the  brain,  of  which  the  veins  were  injected  to  the  extreme.  £ 
trace  of  the  root  could  be  found  in  the  stomach,  but  the  fibres  were  found  abu: 
dantly  in  the  intestines,  which  contained  a  very  great  quantity  of  solid  faece 
No  attempt  was  made  to  examine  chemically  the  organs,  as  the  poisonous  pri 
ciple  of  the  plant  is  not  known  to  me.  I  have  searched  all  the  books  of  botar 
and  medical  jurisprudence  which  I  could  find  here,  but  no  cases  of  poisoning  1 
this  plant  are  fully  described,  nor  is  the  active  principle  Of  the  plant  mention* 
anywhere. 

According  to  Rho,  A .  gummifera  is  a  common  abortifacient  amor 
the  Arabs.  Its  action  is  somewhat  slow,  but  is  often  fatal  with  vomi 
ing,  colic,  anuria,  dyspnoea,  convulsions  and  coma. 
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Poisoning  by  Atropa  belladonna. 

Source  and  Method  of  Occurrence. — All  parts  of  this  plant,  Atroj, 
belladonna  (also  known  as  deadly  nightshade),  are  poisonous.  Tt 
plant  is  luckily  rather  rare  in  England,  for  its  fruit  very  closely  resen 
bles  a  nice  black  cherry,  and  accidents  from  children  eating  the  fru 
are  known.  Several  deaths  from  the  poisonous  effects  of  the  frui 
occurred  in  London  in  1846. 

The  root  of  the  belladonna,  administered  in  the  form  of  decoctio 
as  an  enema,  has  destroyed  life. 

Eighty  grains  of  the  root  were  employed,  and  the  liquid,  strained  and  reduce 
by  evaporation  to  four  ounces,  was  injected.  After  a  slight  stage  of  excitemen 
death  took  place  in  five  hours. 

The  official  preparations  of  belladonna  are  :  tincture,  dose  5  t 
15  minims  ;  two  extracts,  viz.,  the  liquid  (standardised  to  contai 
*75  gram,  of  root  alkaloids  in  100  c.c.)  and  the  dry,  dose  J  to  1  grai: 
(standardised  to  contain  1  per  cent,  of  the  alkaloids  of  the  leaves),  an 
linimentum,  also  an  emplast.  suppos.  and  ung.,  from  each  of  whic 
accidents  have  arisen. 

Atropine. — Atropine,  or  atropia,  is  the  name  given  to  the  alkaloi 
extracted  from  belladonna  (also  from  Hyoscyamus  and  from  Datura 
q.v.),  and  to  which  the  poisonous  effects  are  due.  This  alkaloi* 
is  a-  powerful  poison.  It  exists  in  the  plant  chiefly  as  hyoscyamine 
which,  during  the  process  of  extraction,  is  converted  into  atropine 
Physiologically,  the  alkaloids  are  identical.  An  ointment,  lamellae 


POISONING  BY  BELLADONNA 


725 


each  containing  MVo  grain,  for  eye  work,  and  a  liquor  (1  per  cent.), 
dose  1  to  8  minims,  are  the  official  preparations  of  the  alkaloid. 

Cases  of  atropine  poisoning  of  a  mild  character  are  common  in 
hospital  practice,  in  consequence  of  idiosyncrasy  to  the  drug. 

The  criminal  administration  of  atropine  is  a  rare  event  in  this 
country.  A  trial  for  murder  by  this  alkaloid  took  place  at  the  Man¬ 
chester  Lent  Assizes,  1872  (B.  v.  Steele). 

The  prisoner,  who  was  a  nurse  in  the  workhouse,  was  charged  with  adminis¬ 
tering  atropine  to  the  senior  surgeon,  and  thereby  causing  his  death.  The 
deceased  was  taken  suddenly  ill  aftpr  his  breakfast,  and  died  under  the  usual 
symptoms  of  poisoning  with  atropine  in  about  twelve  hours.  The  poison  was 
detected  in  the  body,  and  also  in  a  liquid  found  in  the  room — a  solution  of  atro¬ 
pine  in  spirit.  Milk  was  the  vehicle  through  which  it  was  taken.  The  milk 
as  sent  from  the  kitchen  contained  nothing  injurious,  but  that  found  in  deceased’s 
room  was  tasted  by  two  of  the  nurses,  and  both  suffered  from  poisoning  by  atro¬ 
pine.  The  prisoner  had  access  to  this  room,  and  it  was  alleged  that  she  had  a 
strong  motive  for  this  criminal  act,  but  there  was  no  direct  proof  to  show  that 
she  put  the  poison  in  the  milk,  and  she  was  acquitted. 

In  1891,  six  deaths  were  recorded  in  England  and  Wales  from 
belladonna  and  its  preparations  ;  and  ten  in  1901,  of  which  four  were 
suicidal,  the  remainder  accidental. 

Toxicity  and  Fatal  Dose. — The  active  principle  (atropine)  to  which 
all  the  preparations  owe  their  toxic  effects  is  extremely  poisonous, 
the  official  dose  being  only  from  ^Auth  to  TiWth  of  a  grain. 

A  woman,  set.  66,  swallowed  a  teaspoonful  of  belladonna  liniment, 
and,  after  suffering  the  usual  symptoms,  died  in  sixteen  hours.  This 
is  the  smallest  recorded  fatal  dose  of  the  liniment. 

Recovery  is  recorded  ( Lancet ,  1891),  from  half  an  ounce  of  the 
extract.  Half  a  grain  of  atropine  has  proved  fatal.  In  the  cases 
[infra)  is  one  recorded  of  recovery  from  a  grain  of  atropine  after  treat¬ 
ment  with  morphia. 

Duration.- — The  symptoms  come  on  within  an  hour  or  so,  dependent 
in  this  respect  somewhat  on  the  method  of  administration,  and  death 
occurs  in  a  few  hours.  In  the  1878,  a  case  of  death  on  the 

sixth  day  is  recorded. 

Symptoms. — In  all  cases  of  poisoning  by  belladonna  the  symptoms 
are  very  uniform,  the  following  are  old  but  absolutely  typical  cases  : — 

A  boy,  set.  14,  ate,  soon  after  breakfast,  about  thirty  belladonna 
berries,  which  he  had  bought  as  fruit  in  the  streets.  In  about  three 
hours  he  had  the  sensation  of  his  face  being  swollen  ;  his  throat  became 
hot  and  dry,  his  vision  was  impaired,  objects  appeared  double,  and 
they  seemed  to  revolve  and  run  backwards.  His  hands  and  face  were 
flushed,  and  the  eyelids  swollen  ;  there  were  occasional  flashes  of  light 
before  his  eyes.  He  tried  to  eat,  but  could  not  swallow  on  account  of 
the  state  of  his  throat.  In  endeavouring  to  walk  home  he  stumbled 
and  staggered  ;  and  he  felt  giddy  whenever  he  attempted  to  raise  his 
head.  His  parents  thought  him  intoxicated  ;  he  was  incoherent, — 
frequently  counted  his  money,  and  did  not  know  the  silver  from  the 
copper  coins.  His  eyes  had  a  fixed,  brilliant,  and  dazzling  gaze  ;  he 
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could  neither  hear  nor  speak  plainly,  and  there  was  great  thirst ;  h< 
caught  at  imaginary  objects  in  the  air,  and  seemed  to  have  lost  al 
knowledge  of  distance.  His  fingers  were  in  constant  motion  :  then 
was  headache,  but  neither  vomiting  nor  purging.  He  did  not  react 
the  hospital  until  nine  hours  had  elapsed,  and  the  symptbms  were  ther 
much  the  same  as  those  above  described.  He  attempted  to  get  out  o 
bed  with  a  reeling,  drunken  motion  :  his  speech  was  thick  and  indis 
tinct.  The  pupils  were  so  strongly  dilated  that  there  was  merely  i 
ring  of  iris  to  be  seen,  and  the  eyes  were  quite  insensible  to  light.  Th< 
eyelids  did  not  close  when  the  hand  was  passed  suddenly  before  them 
He  had  apparently  lost  the  power  of  vision,  although  he  stared  fixedly 
at  objects  as  if  he  saw  them.  The  nerves  of  common  sensation  wer( 
unaffected.  When  placed  on  his  legs  he  could  not  stand.  His  pulse 
was  ninety,  feeble  and  compressible  ;  his  mouth  was  in  constani 
motion,  as  if  eating.  On  admission  his  bladder  was  full  of  urine.  He 
continued  in  this  state  for  two  days,  being  occasionally  conscious,  wher 
by  a  free  evacuation  of  the  bowels,  some  small  seeds  were  passed 
these  were  examined  and  identified  as  the  seeds  of  belladonna.  Th< 
boy  gradually  recovered,  and  left  the  hospital  on  the  sixth  day  afte] 
his  admission  :  the  progress  of  recovery  was  indicated  by  the  state  o: 
the  pupils,  which  had  then  only  acquired  their  natural  size  and  powei 
of  contraction.  In  three  other  cases  which  occurred  at  the  same  time 
the  fruits  having  been  baked  in  a  pie,  pains  in  the  limbs,  drowsiness 
insensibility,  and  convulsions,  were  among  the  symptoms.  In  twe 
instances  of  poisoning  by  the  fruits,  the  symptoms  bore  some  resem¬ 
blance  to  those  of  delirium  tremens.  The  symptoms  are  sometimes 
delayed. 

In  September,  1892,  a  boy,  aged  five  years,  died  at  Mortlake  from  eating 
belladonna  fruits.  In  this  case  the  symptoms  did  not  appear  till  the  morning 
after  the  fruits  were  supposed  to  have  been  eaten,  and  he  lived  sixteen  hour! 
after  the  appearance  of  symptoms  of  atropine  poisoning.  There  was  no  delirium 
there  was  thirst,  flushing  of  the  face,  and  the  heart’s  beats  were  audible  at  £ 
distance  of  several  feet.  Unconsciousness  quickly  supervened.  The  seeds  o: 
the  plant  were  found  in  the  intestines  after  death,  and  Mackintosh  detectec 
atropine  both  in  the  stomach  contents  and  in  the  urine. 

Two  persons  swallowed  a  small  spoonful  of  the  extract  of  belladonna 
by  mistake  for  that  of  juniper.  There  was  speedily  indistinctness  oi 
vision,  tottering  gait,  delirium,  incoherency,  hallucinations,  and  dila¬ 
tation  of  the  pupils.  In  one  there  was  great  cerebral  excitement, 
Under  treatment,  the  symptoms  of  poisoning  disappeared  in  two  days  ; 
but  one  of  the  patients  died  on  the  seventh  day  from  disease.  The 
physical  and  physiological  properties  of  the  extract  indicated  that  it 
was  belladonna  ;  but  the  attempt  to  procure  atropine  from  it  entirely 
failed.  A  portion  of  the  concentrated  extract  given  to  a  dog,  caused 
dilatation  of  the  pupil  in  a  quarter  of  an  hour.  In  a  case  of  compound 
poisoning  by  extract  of  belladonna  and  tincture  of  opium,  there  was 
the  violent  excitement  produced  by  belladonna,  but  the  pupils  were 
strongly  contracted  as  in  poisoning  by  opium  ( Med .  Times  and  Gaz., 
1870,  1,  564).  A  lady  suffered  from  severe  symptoms  of  poisoning, 


POISONING  BY  BELLADONNA 


727 


and  nearly  lost  her  life,  owing  to  an  injection,  containing  one  drachm 
of  the  extract  of  belladonna  and  one  drachm  of  wine  of  opium,  having 
been  administered  to  her.  The  pupils  in  this  case  were  dilated,  and 
the  opium  apparently  did  not  counteract  the  effects  of  the  belladonna. 

Treatment. — The  following  is  taken  from  Luff  (“  For.  Med.,”  p. 
294).  It  is  in  accord  with  the  best  modern  experience  The 
stomach  should  be  emptied  and  thoroughly  washed  out  by  means  of 
the  stomach-pump  or  stomach-tube,  or,  if  neither  of  these  be  procur¬ 
able,  an  emetic  of  mustard  and  water  should  be  given.  The  best  and 
most  rapidly  acting  antidote  to  atropine  is  pilocarpine.  One- third 
to  one-half  of  a  grain  of  the  nitrate  of  pilocarpine  should  be  hypoder¬ 
mically  injected,  and  the  injection,  if  necessary,  should  be  repeated 
an  hour  later,  the  indications  for  this  repetition  being  the  continued 
dilatation  of  the  pupils  and  dryness  of  the  skin.  The  beneficial  action 
of  pilocarpine  is  indicated  by  commencing  contraction  of  the  pupils, 
sweating,  and  abatement  of  the  delirium  and  other  symptoms.  Stimu¬ 
lants  and  hot  coffee  should  be  administered.  In  the  collapse  stage 
artificial  respiration  may  be  found  necessary.  The  administration  of 
morphine  hypodermically  in  cases  of  poisoning  with  belladonna  or 
atropine  has  been  frequently  recommended,  and  certainly  the  tolerance 
of  morphine  exhibited  in  atropine  poisoning  is  striking,  and  is  in  favour 
of  the  antagonism  of  these  drugs  ;  but,  although  atropine  may  be  of 
use  in  cases  of  opium  or  morphine  poisoning,  the  converse  is  not  by 
any  means  so  certain.  If  pilocarpine  be  not  at  hand,  hypodermic 
injections  of  morphine  may  be  employed  in  cases  of  belladonna  or 
atropine  poisoning,  but  it  should  only  be  used  in  the  stage  of  excite¬ 
ment,  and  not  in  the  final  stage  of  collapse,  when  its  use  would  be 
dangerous.  An  interesting  example  of  the  good  effects  of  pilocarpine 
is  related  (by  Campbell),  in  which  a  male,  aged  sixty,  had  administered 
to  him  by  mistake  a  tablespoonful  of  a  liniment  consisting  of  equal 
parts  of  belladonna  liniment  and  tincture  of  opium.  Although  the 
so-called  physiological  antidote,  morphine,  was  present  in  this  liniment, 
the  typical  symptoms  of  belladonna  poisoning  supervened.  Recovery 
took  place  after  hypodermic  injections  of  pilocarpine,  which  were 
repeated  until  one  grain  of  pilocarpine  in  all  was  injected  ;  the  patient 
lapsed  into  a  comatose  condition  during  an  interval  of  about  six  ho\irs, 
whilst  a  fresh  supply  of  pilocarpine  was  being  obtained.” 

The  Edinburgh  Committee,  presided  over  by  Dr.  Hughes  Bennett, 
conclude  :  (1)  that  sulphate  of  atropia  is,  within  a  limited  range,  phy¬ 
siologically  antagonistic  to  meconate  of  morphia  :  (2)  that  meconate  of 
morphia  does  not  act  antidot  ally  after  a  large  dose  of  atropia,  and  thus 
while  atropia  is  an  antidote  to  morphia,  morphia  is  not  an  antidote  to 
atropia.  Physostigmine,  in  relation  to  atropine,  is  considered  to  have 
a  wider  range  of  antidotal  action  than  morphia.  Although  it  is  experi¬ 
mentally  proved  that  atropine  can  avert  death  from  physostigmine 
the  question  yet  remains  unsolved  whether  physostigmine  can  prevent 
death  from  atropine. 

Under  “  Cases  ”  is  noted  an  instance  wrhere  one-half  grain  of  mor¬ 
phia  probably  saved  the  life  of  a  boy  of  five  years  of  age. 
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Post-mortem  Appearances. — Unless  portions  of  the  plant  are 
found  in  the  stomach,  there  is  nothing  found  even  suggestive.  The 
old  congestions,  etc.,  which  used  to  be  so  minutely  described  are  simply 
due  to  hypostasis  or  to  cardio-respiratory  failure,  common  to  many 
deaths  other  than  poisoning.  The  pupils  have  been  found  dilated 
thirty-four  hours  after  death  {Lancet,  1870,  2,  p.  83)  which  might  be 
suggestive. 

In  some  instances  the  mucous  membrane  has  been  dyed  by  the 
juice  of  the  fruit. 

A  boy,  set.  5,  after  having  eaten  a  quantity  of  belladonna  fruits,  went  t( 
bed,  was  very  restless,  vomited  once,  and  died  in  convulsions  about  fifteen  hours 
after  having  taken  the  poison.  On  inspection,  in  the  stomach  there  was  som< 
fluid,  with  three  open  fruits  ;  the  mucous  membrane  was  of  a  reddish-blu< 
colour  in  various  parts  (Canstatt’s  Jahresber.,  1844,  v.). 

Analysis. — The  indigestible  nature  of  the  leaves,  fruit,  and  seeds 
will  commonly  lead  to  their  detection  in  the  matters  vomited  or  passed 
by  the  bowels,  or  in  the  contents  of  the  viscera  after  death.  Th( 
seeds  of  belladonna  are  very  small — they  can,  however,  be  distin 
guished  by  the  microscope  from  the  seeds  of  other  poisonous  plants 
The  seeds  of  belladonna  are  small,  of  a  somewhat  oval  shape,  and  of  i 
dark  colour.  Under  a  low  magnifying  power  they  have  a  honeycombec 
surface.  In  henbane  the  surface  of  the  seeds  presents  more  irregula] 
depressions,  resembling  those  seen  on  certain  corals  or  madrepores 
The  colouring  matter  of  the  fruit  is  of  a  deep  purple  hue.  The  leavei 
are  known  by  their  botanical  characters  and  a  decoction  or  infusioi 
of  them,  by  the  liquid  causing  dilatation  of  the  pupil.  Atropine  is  on< 
of  several  natural  pupil-dilating  alkaloids. 

(Homatropin,  hyoscyamin,  scopolamin,  tropacocain  and  cocaii 
are  all  active  mydriatics.) 

The  urine,  blood,  or  other  organic  liquid  containing  this  poison 
applied  to  the  eye  of  an  animal,  causes  dilatation  of  the  pupils.  Thii 
may  be  employed  as  a  physiological  test  for  detecting  the  presence  o 
atropine  in  an  extract  made  from  the  contents  of  the  stomach,  or  o 
any  organic  liquid.  It  is  perhaps  the  most  delicate  test  for  the  sub 
stance,  0*00001  milligram  producing  definite  dilation. 

Atropine  is  a  white  crystalline  substance,  not  very  soluble  in  wate 
but  easily  dissolved  by  alcohol,  ether,  and  diluted  acids.  It  does  no 
readily  crystallise,  but  it  forms  crystallisable  salts.  Ammonia  adde< 
to  the  solution  of  sulphate  of  atropine  does  not  separate  the  alkaloic 
in  distinct  crystals.  In  this  respect  it  differs  from  morphine  an( 
strychnine.  When  atropine  is  heated  on  platinum  it  melts,  darken 
in  colour,  and  burns  with  a  yellowish  smoky  flame.  Sulphuric,  hydro 
chloric,  and  nitric  acids  dissolve  it  without  any  change  of  colour 
Water  added  to,  the  mixture  of  sulphuric  acid  produces  no  change 
but  a  crystal  of  bichromate  of  potassium  produces  a  green  colour 
Tannic  acid  precipitates  the  alkaloid  from  its  solutions  :  butthemos 
effectual  precipitant  is  potassio-mercuric  iodide,  which  throws  down  i 
dense  white  precipitate  even  in  very  diluted  solutions.  Atropine  i 
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also  precipitated  by  auric  chloride,  but,  unlike  strychnine,  it  is  not  pre¬ 
cipitated  by  sulphocyanide  of  potassium  nor  by  chromate  of  potassium. 
When  a  fragment  of  the  alkaloid  is  moistened  with  fuming  nitric 
acid,  evaporated  to  dryness,  and  the  residue  moistened  with  alcoholic 
solution  of  soda,  a  fine  purple  colour  is  produced.  This  is  known  as 
Vitali’s  test.  It  may  be  separated  from  organic  liquids  by  the  pro¬ 
cess  on  p.  362.  According  to  Winckler  atropine  is  precipitated  most 
completely  from  all  its  solutions  by  potassio-mercuric  iodide.  A 
crystal  of  atropine  dissolved  in  alcohol  yields  when  warmed  with 
solution  of  corrosive  sublimate  a  yellow  precipitate,  which  soon  turns 
reddish.  By  the  use  of  this  precipitant  the  proportion  of  atropine 
contained  in  the  powder  of  the  dry  leaves  and  root  can  be  determined. 
In  the  leaves  the  alkaloid  varies  from  0*41  to  0‘49  per  cent.,  and  in 
the  root  it  amounts  to  0*48  per  cent.  ( Pharm .  Jour.,  June,  1872,  p. 
1029). 

Cases. — In  the  Pharm.  Jour.,  1898,  p.  499,  a  case  of  fatal  poisoning  by  atro¬ 
pine  is  reported,  in  which  a  medical  man  gave  himself  a  hypodermic  of  atropine 
in  mistake  for  morphia.  He  was  accustomed  to  taking  morphia,  and,  therefore, 
gave  himself  a  larger  dose  (by  hypodermic  tabloid)  than  he  would  otherwise  have 
done.  The  tabloids  of  morphia,  and  of  atropine,  were  similar  in  appearance, 
and  kept  in  similar  bottles,  hence  the  mistake  made  by  the  chemist. 

The  following  from  the  Lancet,  1,  1901,  p.  1198,  well  illustrates 
the  typical  symptoms  of  poisoning  by  atropine.  It  also  bears  witness 
to  the  happy  effects  of  the  boldness  of  the  medical  man  in  giving  half 
a  grain  of  morphia  to  a  child. 

At  2.30  on  the  morning  of  March  7th,  1901,  I  was  called  to  attend  a  boy, 
aged  five  years,  alleged  to  have  been  accidentally  poisoned  by  his  mother.  At 
9.30  p.m.  the  mother  gave  the  child  a  large  tablespoonful  of  what  she  took  to 
be  syrup  of  senna.  She  then  left  home  to  nurse  a  sick  relative,  and  did  not 
return  till  shortly  before  2.30  a.m.  About  midnight,  the  father,  who  slept  with 
the  boy,  observed  him  to  be  breathing  rapidly,  and  was  particularly  alarmed  at 
the  loudness  of  the  heart-sounds.  He  got  up  and  took  the  boy  out  of  bed,  and 
was  still  more  alarmed  to  find  that  the  child  could  not  stand.  Having  been  thus 
aroused,  the  child  became  violently  delirious,  striking  out  with  his  fists,  kicking, 
and  biting  on  the  slightest  interference  with  his  person.  On  being  put  back  to 
bed,  he  could  scarcely  be  kept  under  the  blankets  on  account  of  the  violence 
of  his  movements.  The  father  did  his  best  to  keep  the  boy  quiet  until  the 
mother’s  return.  When  she  saw  the  state  of  matters  her  suspicion  of  poisoning 
was  aroused,  and  on  examining  the  bottle  from  which  she  had  given  the  dose, 
she  found  it  to  be  labelled  “  Poison.”  She,  therefore,  immediately  sent  for 
medical  aid.  When  I  arrived,  I  found  the  boy  in  the  state  described  above. 
When  left  alone  in  bed,  he  came  out  from  under  the  blankets,  and  wandered 
on  hands  and  knees  aimlessly  about  the  bed,  occasionally  crying  out.  The 
delirium  and  violent  movements  were  increased  when  efforts  were  made  to 
control  them.  The  movements  were  at  no  time  convulsive.  The  face  was 
flushed,  not  cyanosed.  The  pupils  were  widely  dilated,  and  failed  to  respond 
to  light.  The  pulse  and  respiration  were  strong  and  rapid,  and  the  heart  sounds 
were  very  loud.  The  boy  was  unable  to  speak.  I  found  the  suspected  bottle 
to  contain  glycerine  of  belladonna.  I  ascertained  that  the  boy  had  not  vomited. 
As  the  evidences  of  belladonna  poisoning  were  undoubted,  I  washed  out  the 
stomach  with  the  syphon.  A  good  deal  of  the  water  first  introduced  was  vomited 
over  the  child’s  nightshirt,  which  was  of  a  dark  brown  colour,  so  that  it  was  diffi¬ 
cult  to  tell  from  its  appearance  whether  it  contained  belladonna  extract  or  not. 
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That  which  came  through  the  syphon  was  clear.  There  was  no  odour  of  bella¬ 
donna  from  the  washings.  Considering  that  five  hours  had  elapsed  since  the 
poison  was  taken,  I  deemed  it  highly  improbable  that  any  of  it  still  remained 
in  the  stomach. 

After  completing  the  washing  of  the  stomach,  I  gave  a  hypodermic  injection 
of  a  quarter  of  a  grain  of  morphia  sulphate,  and  a  tablespoonful  of  castor-oil, 
by  the  mouth,  which  was  swallowed.  In  a  short  time  the  boy  became  quiet, 
and  I  left  the  house,  having  directed  the  parents  to  send  for  me  should  any  further 
alarming  symptoms  arise. 

I  was  unable  to  see  the  patient  again  until  11  a.m.  Then  I  ascertained  that 
he  had  slept  well  till  ten,  and  on  awaking  still  exhibited  symptoms  of  the  same 
kind,  but  less  aggravated.  The  delirium  now  was  of  a  hilarious  character,  some¬ 
what  resembling  drunkenness.  The  child  laughed  and  chatted  about  his  school 
experiences,  games,  fights,  etc.  The  bowels  had  not  yet  moved.  I  then  gave 
another  hypodermic  injection  of  one  quarter  of  a  grain  of  morphia  sulphate  and 
three  grains  of  calomel  by  the  mouth.  The  boy  did  not  again  sleep  till  about 
eleven  o’clock.  During  the  whole  of  that  day  somebody  had  to  remain  con¬ 
stantly  at  the  bedside  to  keep  him  in  bed.  Several  times  he  attempted  to  bite 
those  trying  to  control  his  movements.  Although  the  mouth  was  very  dry,  and 
the  tongue  was  constantly  rolled  about,  the  boy  refused  food  or  drink,  and  spat 
out  whatever  was  introduced  into  his  mouth.  At  two  in  the  afternoon,  the 
bowels  not  having  yet  moved,  the  mother  gave  a  small  soap -and -water  enema, 
after  which  there  were  three  or  four  liquid  motions.  The  boy  continued  in  the 
same  mental  state  till  about  11  p.m.,  when  he  fell  asleep.  Shortly  after  11  p.m. 
I  visited  the  patient,  and  finding  him  sleeping  tranquilly,  I  judged  it  best  to  do 
nothing.  He  had  a  good  night’s  rest.  The  following  morning  at  ten  I  found 
him  awake,  and  presenting  no  abnormal  symptoms,  except  dilatation  of  the 
pupils,  which  persisted  for  four  days.  No  rash  at  any  time  appeared  upon  the 
body,  and  there  was  no  peeling  of  the  skin.  After  recovery  the  boy  seemed  to 
have  no  recollection  of  the  incidents  which  occurred  during  his  illness. 

For  other  cases  of  poisoning,  vide  2,  1899,  p.  1792,  where  its  applica¬ 
tion  to  a  woman’s  breast  caused  toxic  symptoms.  Also  1,  1904,  p.  189, 

where  symptoms  arose  with  the  tenth  drop  in  the  eye  of  an  atropine  solution, 
strength  one  grain  in  two  drachms.  Also  B.M.J.,  1,  1897,  p.  1157,  a  case  of 
recovery  after  three  grains  of  atropine  on  treatment  with  morphia. 

The  following  case,  which  occurred  in  1871,  is  remarkable  for  the 
fact  that  the  victim  recovered  from  a  large  dose  of  the  extract. 

A  nurse  gave  by  mistake  to  a  lady  a  belladonna  liniment  containing  three 
drachms  of  the  extract,  mixed  with  soap  liniment.  She  vomited  slightly,  and 
suffered  from  dryness  of  the  throat,  difficulty  of  swallowing,  drowsiness,  delirium, 
dilated  pupils,  fixed  stare  of  the  eyes,  loss  of  power,  and  difficulty  of  speech. 
Paralysis  of  the  extremities  came  on,  with  great  pain  in  the  back.  Emetics, 
with  brandy  and  cayenne  pepper,  were  employed  with  success.  The  woman 
recovered,  but  not  until  after  five  weeks  from  swallowing  the  liniment. 

In  1880,  a  boy,  set.  12,  was  admitted  into  Guy’s  Hospital  who  on  the  previous 
day  had  eaten  some  ripe  belladonna  fruits  whilst  on  a  country  excursion.  On 
returning  home  he  went  to  bed  as  usual,  but  awoke  at  2  a.m.  in  much  the  same 
condition  as  on  his  admission  at  5  a.m.  He  was  then  delirious,  and  in  such  vio¬ 
lent  convulsions  that  he  was  unable  to  sit  still  a  moment.  He  talked  most 
incoherently.  He  apparently  could  not  swallow,  as  he  put  water  into  his  mouth 
and  spat  it  out  again,  the  effort  throwing  him  into  severe  convulsions.  At  10 
a.m.,  the  delirium  and  convulsions  still  continued  ;  there  was  a  marked  flushing 
on  the  legs  and  face,  and  the  latter  was  somewhat  swollen.  The  throat  was  red, 
and  he  showed  aversion  to  water.  The  pupils  were  widely  dilated.  The  delirium 
continued,  with  convulsions,  all  day  and  during  the  next  night,  though  occa¬ 
sionally  he  spoke  rationally.  He  was  flushed,  and  appeared  like  a  child  in  the 
early  stage  of  a  scarlatina  rash.  At  noon- — about  forty -two  hours  after  (as  was 
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supposed)  the  fruits  were  eaten — one-third  of  a  grain  of  a  salt  of  morphine  was 
njected  hypodermically.  The  boy  slept,  and  next  day  awoke  well. 

See  also  Binz,  E.  Tr.,  1,  202-223  (cases  and  experiments). 

Poisoning  by  Cannabis  Indica. 

Source  and  Method  of  Occurrence. — The  dried  flowering  or  fruiting 
bops  of  the  female  plant,  grown  in  India,  are  now  official  as  the 
source  of  two  pharmacopoeial  preparations — an  extract,  dose  a  quarter 
bo  one  grain,  and  a  tincture,  dose  five  to  fifteen  minims.  Preparations 
)f  the  plant  form  the  basis  of  the  well-known  bhang  or  haschish  used 
oy  millions  in  Eastern  countries  as  a  means  of  intoxication,  and  in  those 
iistricts  poisoning  by  the  drug  in  both  acute  and  chronic  forms  is 
extremely  common.  In  England  poisoning  by  it  is  rare,  and  only 
Dccurs  as  the  result  of  accidental  overdoses. 

Toxicity  and  Fatal  Dose.— The  active  effects  of  the  drug  appear 
bo  be  due  to  an  oleo-resin  (B.M.J.,  2, 1899,  p.  1354).  The  fatal  dose  of 
the  drug  or  its  preparations  is  unknown,  but  doubtless  habit  has  a 
*ood  deal  to  do  with  it,  as  in  the  case  of  opium  in  countries  where  the 
irug  is  habitually  used. 

Duration. — In  acute  cases  toxic  symptoms  appear  within  a  quarter  to 
ialf  an  hour  of  taking  the  drug.  Death  has  followed  in  12  hours  (Mann). 

Symptoms. — These  somewhat  resemble  those  of  opium,  generally 
3onsisting  at  first  of  a  pleasurable  excitement  of  the  mind  ;  giddiness 
and  sleepiness  soon  supervene,  followed  in  fatal  cases  by  coma  and 
3ollapse.  The  following  is  a  fairly  typical  case  : — 

The  patient,  a  boy,  set.  12,  took  a  dose  of  the  medicine  (ten  minims  of  the 
cincture)  and  in  a  few  minutes  said  he  felt  a  burning  pain  in  the  pit  of  his  stomach 
and  soon  became  strange  in  his  manner,  saying  that  his  legs  were  jumping  about 
and  that  he  heard  a  ticking  like  a  watch,  that  he  saw  the  room  on  fire  and  the 
pictures  falling  down,  etc.  On  admission  to  the  hospital  he  looked  extremely 
ill,  very  pale,  anxious,  and  distressed.  He  complained  of  no  pain,  but  he  was 
much  collapsed.  His  pulse  was  120,  being  scarcely  perceptible  at  the  wrist ; 
the  pupils  were  dilated,  but  acted  sluggishly  to  light.  He  was  at  once  laid  on  a 
2ouch,  was  covered  with  blankets,  and  was  given  two  drachms  of  brandy  in  hot 
ivater,  and  immediately  after  this  ten  grains  of  citric  acid  in  syrup  of  lemon.  A 
blister  was  applied  to  the  nape  of  the  neck.  He  soon  began  to  revive,  his  colour 
improved,  and  in  about  two  and  a  half  hours  he  had  recovered  and  said  that  he 
felt  quite  well — his  headache  had  gone  and  he  was  able  to  walk  back  to  his  home 
[Lancet,  2,  1896,  1078). 

Or  the  following,  from  six  grains  of  the  extract : — 

A  few  weeks  ago  I  was  called  about  11  p.m.  to  see  a  young  woman  who  had,  it 
s^as  alleged,  “  gone  out  of  her  mind.”  I  thought  at  first  I  had  to  do  with  an 
ordinary  hysterical  fit,  but  closer  observation  convinced  me  that  although  the 
symptoms  were  a  curious  caricature  of  some  hysterical  attacks  there  were  other 
symptoms  that  made  such  a  diagnosis  untenable.  Fits  of  laughter  and  incoher¬ 
ent  ravings  alternated  with  comparatively  lucid  intervals.  She  complained  of 
various  hallucinations  and  delusions,  chief  of  which  were  a  complete  perversion 
of  the  relations  and  lapse  of  time  and  a  loss  of  identity.  She  was  now  herself, 
now  again  a  different  individual,  and  the  modifications  of  her  behaviour  in  rela¬ 
tion  to  her  dual  personality  were  grotesque.  I  was  entirely  at  a  loss  for  the  cause 
of  the  patient’s  condition  until  her  mother  volunteered  that  she  had  been  taking 
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Indian  hemp.  Like  many  other  foolish  people  they  had  purchased  a  book  on 
family  medicine.  The  girl  had  suffered  severely  from  headache  for  some  time 
and  after  consulting  the  book  they  pitched  upon  Indian  hemp  as  the  likely 
remedy.  A  local  chemist  made  them  a  dozen  pills,  each  containing  one-half 
grain  of  the  extract.  The  girl  took  one  with  no  relief,  then  two  with  a  similar 
effect.  She  then  concluded  that  they  were  “  a  fraud  ”  and  to  demonstrate  it 
swallowed  the  remaining  nine  with  the  result  that  I  fopnd  her  four  hours  after 
in  the  above-mentioned  condition.  I  administered  strong  coffee  and  gave  her 
a  few  doses  of  strychnine,  and  she  quite  recovered  on  the  following  day  (Baxter  - 
Tyrie,  Lancet ,  2,  1897,  p.  1452). 

Treatment.- — The  same  as  for  opium  (Mann). 

Post-mortem  Appearances. — Nothing  in  any  way  characteristic. 
Cases. — The  two  following  are  of  interest  from  the  smallness  of  the 
doses  that  caused  the  symptoms,  seven  minims,  and  twenty-four 
minims  in  two  separate  doses  respectively  : — 

A  lady,  set.  30,  suffered  from  symptoms  of  poisoning,  following  a  dose  of  only 
seven  minims  of  the  ordinary  tincture.  After  taking  this  quantity  in  a  mixture 
she  became  drowsy,  her  vision  was  dimmed,  she  was  sick,  had  great  thirst  with 
dryness  of  the  fauces,  and  slept  heavily.  Four  hours  after  she  had  taken  the 
tincture,  she  was  still  in  a  state  of  narcotism,  very  drowsy  and  not  easily  roused. 
The  pupils  were  fully  dilated,  the  eyes  suffused,  the  tongue  dry,  and  the  pulse 
small  and  quick.  The  symptoms  were  followed  by  profuse  perspiration.  The 
next  day  the  symptoms  had  disappeared  with  the  exception  of  some  dryness  of 
the  mouth  and  feverishness  ( Lancet  2,  1871,  493). 

In  June,  1897, 1  saw  a  patient,  aged  thirty-three  years,  who  complained  much 
of  an  attack  of  migraine.  I  ordered  her  a  mixture  containing  ten  grains  of 
strontium  bromide  and  twelve  minims  of  the  tincture  of  Indian  hemp  in  each 
dose,  one  to  be  taken  every  fourth  hour  till  the  pain  was  relieved  or  until  four 
doses  had  been  taken.  After  the  first  dose  she  felt  much  better  and  went  out 
to  make  some  purchases.  On  returning,  about  four  hours  after  taking  the  first 
dose,  she  took  a  second  dose  ;  within  a  few  minutes  she  felt  a  strange  feeling 
and  an  inclination  to  jump  down  the  stairs.  This  she  knew  was  absurd,  so  she 
clung  to  the  banister  ;  she  then  went  into  her  room  and  to  bed,  when  I  was  sent 
for.  I  found  her  in  bed  in  an  excited,  joyous  state,  quite  conscious,  but,  as  she 
said  herself,  unable  to  control  herself  ;  she  talked  incessantly  and  assured  me 
that  she  had  such  a  good  story  to  tell  me,  etc.  Her  eyes  were  brilliant  and  the 
pupils  were  slightly  dilated,  but  they  reacted  to  light ;  her  pulse  was  full  and 
soft.  She  mentioned  that  she  had  a  creeping  sensation  in  her  arms  and  legs.  As 
it  was  more  than  an  hour  since  she  had  swallowed  the  medicine  and  the  symptoms 
were  not  urgent  I  did  not  administer  an  emetic,  but  gave  her  some  strong  black 
coffee,  and  assured  her  that  she  would  be  quite  well  in  a  short  time.  In  about 
half  an  hour  she  became  quiet,  and  she  then  slept  for  an  hour,  on  awaking  being 
quite  herself  (Roche,  Lancet,  2,  1898,  p.  1701). 
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*  Note  by  the  Editor. — This  seems  to  be  the  only  fatal  case  recorded  as 
directly  due  to  a  poisonous  dose,  but  probably  deaths  in  the  East  from  its  habi¬ 
tual  use  are  more  frequent.  ✓ 
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Poisoning  by  Capsicum  minimum  (Cayenne  Pepper). 

A  medical  botanist  was  charged  with  having  caused  the  death  of 
a  boy,  aet.  15,  by  administering  to  him  dangerous  medicines  (R.  v. 
Stevens ,  C.  C.  C.,  May,  1864).  The  boy  was  suffering  from  diseased 
hip- joint,  and,  after  taking  the  medicines  prescribed  by  the  prisoner, 
he  died.  Letheby  examined  the  stomach,  and  found  in  it  patches  of 
inflammatory  redness,  such  as  would  be  produced  by  an  irritant.  He 
could  detect  no  poison,  but  simply  bilious  matter  mixed  with  cayenne 
pepper.  The  mixture  prescribed  by  the  prisoner  contained  this 
pepper,  which  the  witness  considered  to  be  injurious  to  a  person  in  the 
condition  of  deceased.  The  prisoner  was  acquitted,  the  connection  of 
the  death  of  deceased  with  his  act  not  being  proved. 

In  small  quantities,  this  is  a  well-known  stimulant  and  a  useful 
condiment  and  medicine.  It  has  a  hot,  fiery  taste,  which  lasts  for  a 
long  time.  It  is  a  powerful  stimulant,  and  in  large  doses  produces  a 
feeling  of  heat  in  the  throat,  difficulty  of  swallowing,  pain  in  the 
stomach,  and  inflammation  of  the  gullet  and  stomach.  Locally 
applied  it  causes  redness  and  even  blistering  of  the  skin.  (Wibmer, 
“  Arzneimittel,”  art.  “  Capsicum  ”).  There  is  no  undoubted  instance 
recorded  of  its  having  proved  fatal.  It  owes  its  irritant  properties 
to  an  acrid  resin  (capsicin).  From  five  to  ten  grains  of  the  powder  is 
considered  to  be  a  medicinal  dose. 

Guinea  Pepper,  known  as  grains  of  paradise,  is  popularly  considered 
to  be  highly  noxious  ;  but  there  are  no  facts  to  justify  this  view.  This 
kind  of  pepper  is  an  aromatic  condiment  (Snape,  “  Poisoning  by 
Cayenne  Pepper,”  Med.  Times,  Lond.,  1849,  xix.,  552). 

Poisoning  by  Chailletia  toxic  aria. 

The  following  case,  reported  1904,  p.  1314,  by  Dr.  Renner, 

is  inserted  for  corroboration  by  subsequent  cases  that  may  occur. 

J.,  a  Mendi  labourer,  aged  about  twenty-four  years,  was  admitted  on  the 
morning  of  November  18th,  1903,  at  10  a.m.  He  could  not  speak  English 
fluently,  and  the  following  history  was  obtained  from  his  friends. 

On  the  morning  of  November  1 8th,  1 90  3,  some  fish,  on  which  had  been  sprinkled 
the  powdered  fruit  of  the  ratsbane  for  the  purpose  of  killing  rats,  having  been  given 
to  him  to  throw  away,  he  ate  the  largest  portion  of  it.  In  about  half  an  hour 
afterwards  he  had  vomiting  followed  by  looseness  of  the  bowels  and  general 
trembling.  On  his  admission  into  hospital  about  10  a.m.  he  again  vomited,  and 
his  condition  then,  as  described  by  himself  through  an  interpreter,  was  as  follows  : 
“  He  was  feeling  very  weak  and  unable  to  walk,  his  legs  were  dead,  he  was  losing 
power  over  his  arm,  and  he  was  feeling  very  bad.”  On  examination  in  the  ward 
it  was  found  that  the  patient  was  suffering  from  paralysis  of  the  lower  extremi¬ 
ties.  The  tendon  reflexes  were  abolished.  There  was  marked  hypersesthesia  of 
the  inner  side  of  the  thigh  and  legs.  Firm  pressure  of  the  muscles  of  the  calves 
gave  unusually  severe  pain.  The  action  of  the  bladder  and  rectum  remained 
undisturbed.  Although  the  pupils  were  normal  yet  the  patient’s  vision  was  not 
acute.  There  was  some  want  of  co-ordinating  power  in  the  muscles  of  the  upper 
extremities.  The  power  of  deglutition  was  not  affected.  The  patient’s  condi¬ 
tion  was  stationary  for  about  a  fortnight,  when  signs  of  improvement  began, 
and  this  continued  gradually  until  January  22nd,  1904,  when  he  was  discharged 
with  only  a  slight  inability  to  walk. 
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The  case  is  unique,  as  it  is,  I  believe,  the  first  overt  and  obvious  instance  of 
poison  by  ratsbane  recorded  in  man.  The  symptoms  observed  in  this  case 
have  been  frequently  observed  in  sudden  cases  of  a  disease  characterised  by 
paralysis  of  the  lower  extremities  in  young  persons  of  both  sexes  and  of  various 
ages,  but  especially  in  those  between  the  ages  of  twenty  and  forty. 

The  origin  of  this  disease  has  been  veiled  in  great  obscurity,  even  experienced 
medical  men  have  been  baffled  in  their  efforts  to  discover  it.  The  disease  has 
generally  been  regarded  as  mysterious  by  the  people,  because  the  country  doctors, 
who  have  the  true  knowledge  of  the  cause  of  the  disease,  keep  it  a  secret,  attribu¬ 
ting  it  to  some  mysterious  influence  of  the  devil,  or  to  witchcraft  or  something 
occult,  and  thereby  make  much  profit  from  their  knowledge,  and  wield  great 
power  over  the  masses. 

There  is  now  no  doubt  in  my  mind  that  these  cases  of  sudden  illness 
resulting  in  paralysis  are  due  to  poison  by  the  ratsbane,  and  the  numerous  deaths 
commonly  reported  to  be  from  poison  may  also  be  attributed  to  the  effective  use 
of  this  substance.  The  symptoms  observed  in  the  domestic  animals  when 
under  the  influence  of  this  poison  are  the  same  as  in  man.  Cats  and  dogs  which 
may  happen  to  be  poisoned  by  eating  fish  sprinkled  with  the  powdered  fruit 
show  in  a  few  minutes  great  distress,  they  vomit,  rush  about  frantically,  and  their 
legs  soon  become  paralysed.  They  then  lie  down  helplessly,  breathing  quickly, 
the  forearm  twitching  and  quivering  ;  they  ultimately  die,  apparently  from 
paralysis  of  the  respiratory  muscles. 

This  poison  is  derived  from  the  fruit  of  the  Chailletia  toxicaria,  natural  order 
Chailletiacese.  It  grows  in  West  Africa  and  South  America.  In  Sierra  Leone  it 
is  commonly  called  “  broke  back,”  from  its  effect  in  producing  paralysis  of  the 
lower  limbs.  In  the  Hinterland  it  is  known  by  the  Mendis  as  “magbevi,”  and 
by  the  Timnes  as  “  manuch.” 

Poisoning  by  Chelidonium  majus. 

Source  and  Method  of  Occurrence. — The  plant  is  a  fairly  common 
English  wild  flower  belonging  to  the  natural  order  Papaveracese.  It 
occurs  in  nearly  every  county  of  the  British  Isles.  The  following  case 
is  taken  from  the  daily  papers  in  1904.  The  editor  was  acquainted 
with  a  gentleman  interested  in  the  case,  and  is  able  to  confirm  the 
account  in  that  the  accident  did  occur  and  that  the  plant  was  found 
freely  growing  in  the  field  ;  but  he  is  unable  to  confirm  the  account 
by  quoting  a  case  as  having  occurred  to  a  human  being,  though  the 
juice  is  popularly  believed  to  be  irritating  to  the  skin,  and  the  plant 
has  been  suggested  as  a  local  application  for  the  cure  of  cancer. 

A  somewhat  remarkable  case  of  poisoning  has  occurred  on  the  farm  of  Mr. 
George  Freir,  of  Littleworth.  Of  a  herd  of  twenty-two  valuable  pedigree  short¬ 
horn  cattle  five  have  died  under  suspicious  circumstances.  Mr.  H.  C.  Reeks, 
veterinary  sirgeon,  was  called  in,  and,  from  the  history  given  him  of  the  cases, 
determined  at  once  that  the  cattle  had  been  poisoned,  and  that  the  poison,  what¬ 
ever  it  might  be,  existed  in  the  field  in  which  the  cattle  were  grazing.  A  careful 
investigation  of  the  field  was  then  made,  and  a  short  search  revealed  the  presence 
of  large  quantities  of  a  poisonous  plant,  the  common  celandine,  known  to  botanists 
as  Chelidonium  majus,  and  better  known  to  country  people  as  tetter -wort  or 
wart-wort.  Feeling  somewhat  doubtful  about  this  being  the  cause  of  the  mis¬ 
chief,  Mr.  Freir,  acting  on  Mr.  Reeks’  suggestion,  forwarded  specimens  of  the 
plant  to  one  or  two  well-known  experts.  In  each  case  Mr.  Reeks’  opinion  as  to 
the  dangerous  nature  of  the  plant  was  fully  confirmed.  From  a  conversation 
we  have  had  with  Mr.  Reeks,  we  gather  that  this  plant  has  long  been  known  to 
botanists  as  a  virulent  and  dangerous  poison.  That  cases  of  poisoning  from  it 
are  not  more  frequent  may  be  attributed  to  the  fact  that  the  plant  almost 
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invariably  grows  in  hedgerows  and  on  waste  places  ;  that  is  to  say,  out  of  the 
way  of  the  cattle’s  ordinary  run. 

4 

Inasmuch  as  the  plant  is  said  by  some  people  to  be  a  cure  for 
cancer,  it  is  not  at  all  improbable  that  cases  of  its  fatal  action  may 
arise  in  human  beings.  It  has  an  acrid  yellow  juice,  in  which  its  vir¬ 
tues  are  supposed  to  exist.  No  modern  case  of  poisoning  by  it  is  on 
record  ( vide  Knott,  Med.  Press  and  Circ .,  1897,  lxiii.,  375. 


Poisoning  by  Cicuta  virosa  (Water  Hemlock). 

Source  and  Method  of  Occurrence. — The  water  hemlock,  or  cow- 
bane,  has  given  rise  to  several  fatal  accidents,  its  roots  having  been 
once  mistaken  for  parsnips.  The  whole  of  the  plant  is  poisonous  ;  but 
the  roots  are  the  most  active,  especially  when  gathered  early  or  late 
in  the  year.  It  is,  luckily,  rather  a  rare  plant. 

Symptoms  and  Effects. — The  symptoms  produced  by  the  roots  are 
giddiness,  dimness  of  sight,  headache  and  difficulty  of  breathing.  There 
is  burning  pain  in  the  stomach,  with  vomiting,  and  these  symptoms  are 
accompanied  by  heat  and  dryness  of  the  throat.  Convulsions  have 
been  observed  to  precede  death.  In  the  cases  of  three  children,  who 
died  in  convulsions  from  this  poison,  Mertzdorff  found  an  injected  state 
of  the  mucous  membrane  of  the  stomach, with  redness  of  the  air-passages. 
The  vessels  of  the  brain  and  the  sinuses  were  filled  with  dark  liquid 
blood  (Wibmer,  “  Cicuta,”  p.  119).  In  a  fatal  case  which  occurred  to 
Wepfer,  the  patient,  a  man,  set.  20,  who  had  eaten  a  large  quantity  of 
the  root ,  was  found  with  his  face  swollen  and  his  eyes  projecting.  He 
breathed  with  great  difficulty,  and  foamed  at  the  mouth.  He  was 
seized  with  a  severe  epileptic  fit  :  his  limbs  assumed  a  tetanic  stiffness, 
and  there  was  spasmodic  breathing.  He  was  quite  unconscious,  and 
soon  died.  The  only  marked  appearances  were  fluidity  of  blood,  and 
patches  of  redness  on  the  mucous  membrane  of  the  stomach  (Wibmer, 
loc.  cit.).  A  man  ate  a  portion  of  the  root  of  this  plant  in  a  cooked 
state.  It  had  a  sweetish  taste,  and  was  of  the  colour  of  a  parsnip. 
Half  an  hour  after  his  dinner  he  felt  giddiness,  and  great  dryness  of  the 
throat.  He  walked  home  with  great  difficulty,  his  legs  being  very 
unsteady,  and  all  surrounding  objects  appeared  to  him  as  if  they  were 
advancing  or  receding.  In  about  an  hour  and  a  half  the  legs  were 
paralysed,  the  arms  benumbed,  and  their  movements  weak  ;  the  face 
was  anxious  and  flushed,  and  he  had  an  apprehension  of  death.  The 
skin  was  warm  and  dry — the  pulse  90.  An  emetic  was  given.  In  two 
hours  he  was  able  to  stand,  and  with  difficulty  walked  across  the  room. 
He  passed  much  urine,  and  had  hallucinations.  In  seven  hours  the 
legs  were  cold,  pupils  dilated,  skin  and  throat  dry,  with  occasional 
delirium.  There  was  no  purging.  In  two  days  he  recovered  (Lancet, 
1871,  2,  p.  396).  In  the  Pharm.  Jour,  for  June,  1872,  p  1063,  two 
fatal  cases  are  reported.  The  boys  ate  the  roots,  supposing  them  to 
be  wild  celery.  Symptoms  of  poisoning  soon  came  on.  They  suffered 
from  severe  convulsions,  with  trismus  (lockjaw)  before  death. 
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Poisoning  by  Cinnamomum  camphora. 

Source  and  Method  of  Occurrence. — Camphor  is  a  natural  producl 
from  the  plant  Ginnamomum  camphora.  Attempts  have  been  made 
with  more  or  less  success  to  produce  it  artificially.  It  has  never  beer 
used  for  homicidal  purposes,  accident  (and  ?  suicide)  accounts  for  al 
the  cases  recorded. 

Toxicity  and  Fatal  Dose. — Camphor  cannot  be  said  to  be  a  ver^ 
poisonous  substance.  It  acts  by  first  stimulating,  and  later  exhaust¬ 
ing  the  cardiovascular  and  respiratory  centres. 

The  smallest  recorded  dose  in  an  adult  that  has  caused  alarming 
symptoms  is  twenty  grains,  and  thirty  grains  have  proved  fatal  to  ar 
infant  of  eighteen  months. 

Symptoms. — In  the  cases  that  have  been  observed,  its  effects  have 
been  somewhat  varied,  but  on  broad  survey  may  be  said  to  very  closely 
resemble  those  of  alcohol,  which,  in  fact,  has  much  the  same  physio¬ 
logical  action  as  camphor. 

A  woman  swallowed  about  twenty  grains  of  camphor  dissolved  ir 
rectified  spirit  of  wine  mixed  with  tincture  of  myrrh.  In  half  an  horn 
she  was  suddenly  seized  with  languor,  giddiness,  partial  loss  of  sight 
delirium,  numbness,  and  tingling  and  coldness  of  the  extremities,  sc 
that  she  could  hardly  walk.  The  pulse  was  quick  and  respiration 
difficult,  but  she  suffered  no  pain  in  any  part.  On  the  administration 
of  an  emetic,  she  vomited  a  yellowish  liquid  smelling  strongly  of  cam¬ 
phor.  In  the  evening  the  symptoms  were  much  diminished,  but  she 
had  slight  convulsive  fits  during  the  night.  The  next  day  she  was  con¬ 
valescent  ;  the  difficulty  of  breathing,  however,  continued  more  or  less 
for  several  weeks.  This  is  the  smallest  dose  of  camphor  which  appears 
to  have  been  attended  with  serious  symptoms  in  an  adult.  An  infant 
of  fifteen  months  died  from  the  effects  of  some  camphorated  oil  given 
to  it  by  mistake.  Convulsions  ensued,  and  death  took  place  in  thir¬ 
teen  hours.  Three  cases  of  poisoning  by  camphor  are  reported  by 
Schaaf,  one  of  which  proved  fatal.  A  woman  gave  about  thirty  grains 
(half  a  teaspoonful)  of  powdered  camphor  to  each  of  her  three  children 
as  a  vermifuge.  Two  of  the  children  were  respectively  of  the  ages  of 
three  and  five  years  ;  the  third  was  an  infant  aged  eighteen  months. 
The  first  symptoms  were  paleness  of  the  face,  with  a  fixed  and  stupid 
look.  Delirium  followed,  with  a  sense  of  burning  in  the  throat,  great 
thirst,  vomiting,  purging,  and  convulsions  ;  and  in  one  child  the  con¬ 
vulsions  were  most  violent.  The  two  elder  children,  after  suffering 
thus  for  three  hours,  fell  into  a  comatose  sleep,  and  on  awaking  the 
symptoms  passed  off.  The  infant  died  in  seven  hours,  not  having 
manifested  any  return  of  consciousness  from  the  first  occurrence  of 
convulsions  (Jour.  de  -Chim.  Med.,  1850,  p.  507).  The  severity  of  the 
symptoms  is  fully  explained  by  the  large  quantity  administered  and 
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the  age  of  the  children.  In  one  case  (Med.  Gaz.,  vol.  11,  p.  772),  120 
grains  were  taken  by  a  physician,  and  all  that  he  experienced  was 
lightness  in  the  head  with  great  exhilaration.  There  was  no  derange- 
merit  of  the  stomach  or  bowels.  He  slept  profoundly  for  some  hours, 
and  awoke  very  weak  and  exhausted.  He  also  perspired  greatly  dur¬ 
ing  sleep.  It  is  difficult  to  draw  any  conclusion  from  this  case,  as  the 
quantity  taken  was  conjectural,  and  the  patient  was  not  seen  by  any 
person  while  labouring  under  the  effects  of  the  poison.  A  soldier 
took  a  large  quantity  of  camphor  daily.  For  three  days  it  had  no 
effect.  On  the  fifth  day  he  suffered  from  great  pain  and  a  burning 
sensation  in  the  stomach.  His  head  was  painful :  there  was  giddiness, 
with  an  incessant  desire  to  walk  about,  although,  like  a  drunken  man, 
he  could  hardly  keep  on  his  legs.  He  soon  became  completely  insen¬ 
sible — the  limbs  were  cold,  the  face  pale,  the  body  convulsed,  and  the 
pupils  dilated.  These  symptoms  were  followed  by  an  irresistible 
desire  to  sleep.  In  two  or  three  days  he  recovered  (Med.  Times  and 
Gaz.,  1858,  2,  p.  645). 

In  1882,  a  man  was  admitted  into  Guy’s  Hospital,  after  having  swallowed 
about  five  fluid  ounces  of  soap  liniment.  This  quantity  would  contain  150  grains 
of  camphor.  His  skin  was  cold  and  clammy.  The  pupils  were  dilated,  and  did 
not  respond  to  light.  He  was  quite  unconscious,  and  the  conjunctiva  of  the  eye 
was  insensitive  to  touch  ;  the  jaws  were  tightly  set.  The  limbs  were  relaxed, 
but  became  rigid  when  handled.  Pulse  120.  The  respirations  were  stertorous, 
and  twenty  per  minute.  An  emetic  had  been  successfully  administered  to  the 
patient  before  his  admission.  The  stomach-pump  was  then  applied  with  diffi¬ 
culty,  in  consequence  of  the  rigidity  of  the  jaw  ;  and  only  a  small  quantity  of 
mucus  and  a  few  scraps  of  food  were  recognised  in  the  fluid  removed.  The  tem¬ 
perature  was  2°  F.  below  the  normal.  A  subsequent  attempt  to  administer  castor 
oil  failed,  as  he  was  unable  to  swallow.  Five  hours  after  his  admission  con¬ 
sciousness  returned.  He  vomited,  had  very  little  muscular  power,  and  fell  on 
attempting  to  leave  his  bed.  Ten  hours  after  admission  the  skin  was  hot  and 
dry,  the  pupils  were  still  dilated,  the  pulse  108,  the  respirations  very  rapid, 
(thirty-eight),  and  though  conscious  he  was  drowsy.  The  tongue  was  dry,  brown, 
hot  and  tremulous.  Muscular  rigidity  had  disappeared.  He  made  a  very 
rapid  recovery. 

Treatment. — Must  be  conducted  on  general  principles  (vide  pp.  343 
et  seq.). 

Post-mortem  Appearances. — Nothing  characteristic  except  the 
smell. 

Analysis. — There  appear  to  be  no  specific  tests  for  camphor  better 
than  its  smell,  taste,  and  familiar  physical  properties. 

A  case  of  poisoning  by  camphor  would  be  recognised  by  the  odour 
of  the  breath,  a  symptom  which  would  attract  the  attention  of  a  non¬ 
professional  person.  The  presence  of  this  substance  in  the  stomach 
would  be  at  once  indicated  by  its  odour  (vide  also  “  Brit.  Pharm.,” 
1898). 

Cases. — An  instance  is  recorded  by  Berkholz  ( Petersburg  Med.  Woch.)  of 
recovery  of  a  young  girl  who  had  taken  fifteen  grammes  of  camphor,  suspended 
in  water.  After  washing  out  the  stomach,  chloral  and  potassium  bromide  were 
administered  as  antidotes,  the  cure  being  complete  in  a  few  days.  Toxic  symp¬ 
toms  in  this  case  did  not  supervene  until  after  the  lapse  of  two  hours,  when  in- 
m.j. — VOL.  ii.  47 
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tense  cephalalgia,  vomiting,  convulsions,  and  coma  supervened,  the  respiratioi 
being  rapid  and  the  pulse  full.  Recovery  is  attributed  to  the  fact  that  befor< 
taking  the  dose  the  patient  had  partaken  of  a  full  meal,  largely  composed  o 
carbohydrates,  which  may  have  formed  in  the  intestines  the  non-toxic  glyco 
camphoric  acid.  The  author  recommends  the  use  of  large  doses  of  sugar  as  ai 
antidote  {Bull.  Comm.,  27,  35,  p.  1  ;  Pharm.  Jour.,  1899,  p.  492). 

The  following  from  the  B.M.J.,  1,  1898,  p.  299,  is  a  somewhai 
unusual  case,  reported  by  Dr.  Wilkinson  :  * 

A  Chinese  coolie’s  wife  brought  a  little  girl,  aged  five  years,  to  my  surgery 
and  gave  the  following  history  :  “  By  mistake  the  child  had  been  given  half  i 
(Chinese)  teacupful  of  crude  camphor  oil  instead  of  tea.”  This  oil  is  used  by  th< 
natives  as  a  preventive  for  mosquito  bites,  and  contains  from  40  to  50  per  cent 
of  crystallisable  drug  which  precipitates  after  standing  for  several  days. 

The  mother  informed  me  that  the  accident  had  occurred  about  one  hou 
and  a  half  before  coming  to  me,  and  that,  directly  after  swallowing  the  oil,  th< 
child  had  fallen  on  the  floor  in  convulsions,  which  lasted  twenty  minutes  ;  th< 
eyes  were  wide  open,  the  face  livid,  hands  clenched,  feet  cold,  and  legs  outstretched 
Towards  the  end  of  the  fit  the  patient  frothed  at  the  mouth  and  vomited,  bu' 
the  ejecta  were  not  blood-stained.  After  vomiting  the  child  drank  half  a  cupfu 
of  water,  and  was  then  brought  to  me.  When  I  saw  it  it  had  just  vomited  slightly 
for  a  second  time  ;  it  looked  pale  and  languid,  and  was  apparently  nauseated 
The  pulse  was  a  hundred,  the  temperature  not  taken. 

I  immediately  tried  to  promote  emesis  by  ipecacuanha,  and  after  pushing  the 
drug  succeeded  in  obtaining  very  free  and  repeated  results.  The  vomit,  bey  one 
smelling  strongly  of  camphor,  presented  no  other  peculiarities,  and  was  quit( 
free  from  blood. 

The  little  patient  soon  fell  asleep,  and  after  a  time  was  taken  home.  I  was 
informed  next  day  that  she  was  running  about  and  playing,  and  apparently 
quite  well. 

To  say  nothing  of  the  camphor  still  held  by  the  oil  in  solution  after  the  preci 
pitate  had  formed,  and  only  reckoning  the  quantity  by  weight  of  the  latter,  this 
child  must  have  swallowed  at  least  from  one  hundred  grains  to  two  hundred  grains 
of  pure  drug  ! 

For  a  case  with  very  severe  collapse  after  eating  three  drachms  oi 
pure  camphor,  vide  B.M.J . ,  2,  1895,  p.  660. 
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Poisoning  by  Citrullus  Colocynthis  (Colocynth). 

Colocynth  has  occasionally  produced  death,  preceded  by  symptoms 
of  gastric  and  intestinal  irritation,  and  excessive  purging.  It  is  also 
perhaps  occasionally  used  for  procuring  abortion.  Christison  recorded 
the  death  of  a  young  woman  from  a  teaspoonful  and  a  half  of  the 
powdered  pulp.  Roques  states  that  less  than  sixty  grains  of  the 
powder,  in  decoction,  has  proved  fatal ;  whilst  recovery  has 
taken  place  after  three  times  that  amount  (Husemann,  <£  Handb.  d, 
Toxicol.,”  p.  625), 
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Poisoning  by  Clayioeps  purpurea  (Ergot). 

Source  and  Method  of  Occurrence. — “  Ergot  ”  as  commonly  seen 
in  bulk  is  the  grain  of  rye,  spoilt  and  permeated  through  and  through 
with  the  threads  of  a  fungus  (Claviceps  purpurea),  so  that  the  grain  is 
practically  composed  of  the  fungus. 

Ergot  has  long  enjoyed  a  reputation  for  its  action  upon  the  uterus 
(its  action  is  essentially  that  of  causing  unstriped  muscle  to  contract, 
therefore  powerfully  affects  the  uterus,  consisting  as  this  organ  does 
almost  entirely  of  unstriped  muscle)  and  hence  is  a  favourite  drug  to 
administer  for  the  purpose  of  procuring  abortion,  and  a  large  number 
of  cases  of  poisoning  by  it  have  given  rise  to  criminal  charges  for 
abortion. 

The  reader  will  find  a  collection  of  cases,  illustrating  the  properties 
of  this  drug,  in  Von  Jaksch  (“  Vergiftungen,”  Leipzig,  1910).  For 
its  use  in  abortion,  vide  pp.  161  et  seq. 

Toxicity  and  Fatal  Dose. — The  active  principles  upon  which  ergot 
depends  for  its  action  are  even  now  not  thoroughly  understood  ; 
ergotin,  ergotinin,  cornutine  (Kobert)  and  sclerotic  acid  have  each 
had  ascribed  to  them  great  activity  (“  Extra  Pharm.,”  pp.  241  et  seq.), 
but  to  whichever  of  them  the  honour  may  belong  it  cannot  be  con¬ 
sidered  a  very  powerful  poison  so  far  as  life  is  concerned  ;  the  danger 
of  it  lies  in  the  circumstances  under  which  it  is  given.  For  further 
discussion  on  ergot  and  its  pharmacology,  vide  a  paper  by  Dr.  Alex. 
Goodall  in  the  “  Edin.  Med.  Chir.  Trans.”  for  1909. 

The  medicinal  dose  of  the  powder  in  uterine  diseases  is  from  twenty 
to  thirty  grains.  It  is  employed  in  a  larger  dose  (from  twenty  to  sixty 
grains  at  intervals  of  half  an  hour)  to  excite  uterine  action  either  for 
abortion  or  parturition.  The  dose  of  the  tincture  is  half  a  drachm  ; 
this  is  equivalent  to  seven  grains  of  the  powder.  The  dose  of  the 
liquid  extract,  when  employed  for  the  purpose  of  exciting  uterine 
action,  is  half  a  drachm  every  half-hour  for  three  or  four  doses. 

The  minimal  fatal  dose  is  quite  unknown.  It  does  not  readily 
cause  death  in  one  large  dose,  but  its  fatal  operation  appears  to  be 
more  strikingly  developed  by  its  long- continued  use  in  small  or  medi¬ 
cinal  doses. 

Symptoms. — These  must  be  divided  into  those  of  acute  poisoning 
by  the  drug,  and  those  of  the  chronic  effects  of  eating  bread,  etc., 
made  with  flour  containing  some  proportion  of  affected  flour.  In 
doses  of  from  half  a  drachm  to  two  drachms,  ergot  in  powder  has 
caused  nausea,  vomiting,  dryness  of  the  throat,  great  thirst,  aversion 
from  food,  pain  in  the  abdomen,  slight  purging,  pain  in  the  head, 
stupor,  and  dilatation  of  the  pupils.  For  the  symptoms  of  chronic 
poisoning  by  ergot  the  reader  is  referred  to  an  article  by  Sir  Cliff oid 
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Allbutt,  published  in  his  “  System  of  Medicine,”  vol.  2,  p.  792  et  seq 
The  symptoms  essentially  consist  in  gangrene  due  to  disease  of  the 
blood-vessels  distributed  to  the  parts,  this  disease  in  turn  being  due 
to  the  continued  action  of  the  ergot  on  the  muscular  coat  of  the  arteries 
The  disease,  concerns  medical  officers  of  health  rather  than  medica 
jurists.  (See  Binz,  E.  Tr.,  I.  p.  268.) 

Post-mortem  Appearances. — Nothing  at  all  characteristic  in  the 
tissues,  but  particles  of  the  powder  may  be  seen. 

Analysis. — The  powder  of  ergot  has  a  faint  fishy  smell;  this  h 
specially  observed  when  it  is  rubbed  with  a  solution  of  potash.  This 
alkali  dissolves  it  in  part,  and  the  solution  acquires  a  dingy-red  colour 
In  the  form  of  tincture,  alcoholic  or  ethereal,  the  peculiar  fishy  odou] 
of  the  extract  when  treated  with  potash  is  well  marked.  This  is  owin£ 
to  the  liberation  of  trimethylamine.  It  may,  however,  be  concealec 
by  other  odours.  Sometimes  small  particles  of  ergot,  presenting  £ 
pink-red  colour  in  the  dark  external  coat,  may  be  detected  in  the  sedi 
ment  by  the  microscope.  When  ergot  has  been  taken  in  powder 
fragments  of  it  may  be  found  scattered  over  the  lining-membrane  o 
the  stomach  or  bowels  ;  these  may  be  identified  by  the  characters 
described.  The  ethereal  tincture  of  ergot,  evaporated  to  an  extract 
yields  a  yellowish-coloured  oil,  which  if  any  of  the  colouring  matter  o: 
ergot  is  present,  acquires  a  reddish  colour  when  heated  wdth  a  solutior 
of  potash.  It  also  evolves  a  fishy  odour  of  trimethylamine. 

The  colour  produced  by  potash  or  other  alkalies,  with  ergot  o: 
rye,  is  purely  a  pigment  reaction,  and  therefore  only  occurs  when  an} 
portion  of  the  coloured  coat  of  the  ergot  is  present.  As  the  pigmenl 
is  not  soluble  in  alcohol  and  ether,  the  action  of  alkalies  upon  th( 
residues  of  these  solutions  is  sometimes  negative.  In  old  and  damagec 
preparations  the  fat  is  rancid,  and  the  fatty  acid  may  dissolve  £ 
portion  of  the  coloured  pigment,  which  will  then  be  turned  of  a  rose 
or  carmine-red  colour  by  alkalies.  A  fresh  specimen  will  give  nothing 
to  ether  that  will  be  coloured  by  thq^addition  of  an  alkali. 

It  is  not  probable  that  a  sufficient  quantity  of  this  substance  wil 
be  found  in  the  body  of  a  person  to  whom  it  is  alleged  to  have  beer 
given,  to  allow  of  the  separation  of  any  of  the  active  principles.  Th( 
medical  jurist  must  rely  upon  the  physical  properties  of  the  fungus 
if  he  can  obtain  any  of  it.  A  spectroscopic  examination  of  the  rec 
alkaline  solution  of  colouring  matter  presents  nothing  characteristic 
Old  samples  smell  strongly  of  ammonia,  and  contain  acari  (mites) 
The  procedures  described  on  p.  362  should,  nevertheless,  be  undertaken. 
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Poisoning  by  Coccultjs  Indicus  (Levant  Nut). 

Source  and  Method  of  Occurrence.— This  is  the  fruit  or  berry  of 
)he  Anamirta  Cocculus  (Levant  Nut),  imported  from  the  East  Indies, 
rhe  berry  contains  from  1  to  2  per  cent,  of  a  poisonous  principle  (Piero- 
oxin).  The  shell  or  husk  contains  no  picrotoxin,  but  a  non-poison- 
ms  principle  called  menispermin.  The  seeds,  in  powder  or  decoction, 
pve  rise  to  nausea,  vomiting,  and  griping  pains,  followed  by  stuper 
t,nd  intoxication.  There  are  only  very  few  well-authenticated  in- 
itances  of  this  substance  having  proved  fatal  to  man.  Several  men 
suffered  from  this  poison  in  1829,  near  Liverpool ;  each  had  a  glass  of 
■urn  strongly  impregnated  with  cocculus  indicus.  One  died  that 
vening  ;  the  rest  recovered  (Traill’s  “  Outlines  w). 

Porter,  ale  and  beer  have  owed  their  intoxicating  properties  in 
some  instances  to  a  decoction  or  extract  of  these  berries.  The  fraud  was 
ormerly  perpetrated  by  a  low  class  of  publicans.  They  reduced  the 
strength  of  the  beer  by  water  and  salt,  and  then  gave  to  it  an  intoxicat- 
ng  property  by  means  of  this  poisonous  extract.  A  medical  man 
sonsulted  the  author  some  years  since,  in  reference  to  the  similarity 
)f  cerebral  symptoms  exhibited  by  several  of  his  patients  in  a  district 
n  London.  It  was  ascertained  that  they  were  supplied  with  porter 
)y  retail  from  the  same  house.  Cocculus  indicus  is  sometimes  used 
>y  robbers  to  intoxicate  their  victims. 

\  Cocculus  indicus  has  been  frequently  used  for  the  malicious  destruc¬ 
tion  of  fish  and  game.  In  one  instance  referred  to  the  author,  there 
ms  reason  to  believe  that  27  0  young  pheasants  had  been  poisoned  by 
;rain  soaked  in  a  decoction  of  this  substance.  Barber's  poisoned 
cheat  for  the  destruction  of  birds  owes  its  poisonous  properties  to 
iocculus  indicus  (Horsley). 

Symptoms. — The  effects  produced  by  this  drug  are  remarkable; 
here  is  a  strong  disposition  to  sleep,  and  at  the  same  time  wakeful- 
less.  There  is  a  heavy  lethargic  stupor,  with  a  consciousness  of  pass- 
ng  events,  but  a  complete  loss  of  voluntary  power.  It  is  a  kind  of 
dghtmare  feeling,  altogether  different  from  healthy  sleep;  Of  the 
econd  case  above,  the  following  details  have  been  published  : — 

A  boy,  set.  12,  was  persuaded  by  his  companions  to  swallow  forty  grains  of  a 
omposition  used  for  poisoning  fish.  It  contained  cocculus  indicus.  In  a  few 
ainutes  he  perceived  an  unpleasant  taste,  with  burning  pain  in  the  gullet  and 
tomach,  and  whole  abdomen,  not  relieved  by  frequent  vomiting  In  spite  of 
reatment,  a  violent  attack  of  gastro -enteritis  supervened,  and  there  was  much 
ebrile  excitement,  followed  by  delirium  and  purging,  under  which  the  patient 
ank  on  the  nineteenth  day. 

On  inspection,  the  vessels  of  the  pia  mater  were  congested  with 
lark-coloured  liquid  blood.  There  was  serous  effusion  in  the  ventricles 
>f  the  brain,  and  the  right  lung  was  congested.  In  the  abdomen  there 
vere  all  the  marks  of  peritonitis  in  an  advanced  stage.  The  stomach 
vas  discoloured,  and  its  coats  were  thinner  and  softer  than  natural 
Canstatt’s  Jahresbericht,  1844,  5,  298). 

Analysis. — One  method  of  detecting  this  poison  in  alcoholic  liquids 
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consists  in  distilling  off  the  alcohol,  and  then  testing  the  extract  b; 
physiological  or  chemical  processes.  The  extract  containing  cocculu 
indicus  is  intensely  bitter,  and  soon  produces  in  an  animal  peculia 
symptoms.  One-twentieth  of  a  grain  of  picrotoxin  kills  rabbits  wit] 
peculiar  opisthotonic  convulsions.  Fishes  when  immersed  in  wate 
containing  this  substance  make  strange,  sinuous  movements,  and  fa] 
powerless  on  the  side  ( B.M.J. ,  1875,  March  27th,  et  seq.).  Robe 
found  that  frogs  are  affected  with  tonic  and  clonic  convulsions,  and  ; 
peculiar  inspiratory  tetanus,  which  causes  an  inflated  state  of  th 
abdomen.  He  thinks  that  this  special  condition  is  characteristic  o 
the  administration  of  picrotoxin  to  these  animals.  For  some  remark 
on  this  adulteration  o(  beer  and  other  liquids,  and  a  process  for  separat 
ing  the  poisonous  principle,  picrotoxin,  by  amylic  alcohol,  see  Chem 
News,  March  12th,  1864,  p.  123. 

The  action  of  picrotoxin  may  also  be  tested  on  crustaceans  whicl 
are  highly  sensitive  to  its  effects. 

Picrotoxin  consists  of  picrotoxinin  (C16H1606)  and  picrotoxii 
(C15H1807).  The  poisonous  principle  of  the  berry  of  cocculus  indicui 
crystallises  in  slender  hexahedral  prisms,  having  a  silky  lustre.  It  ii 
soluble  in  150  parts  of  cold  water,  but  is  more  soluble  in  boiling  water 
and  the  solution  has  a  very  bitter  taste.  When  heated  in  a  tube 
picrotoxin,  like  digitalin,  evolves  an  acid  vapour.  Hydrochloric  acic 
dissolves  it  without  change  of  colour.  It  is  soluble  in  alcohol,  ether 
chloroform,  and  in  amylic  alcohol.  Sulphuric  acid  imparts  to  it  ai 
orange-yellow  colour,  which  becomes  violet,  passing  into  brown  on  th( 
addition  of  a  minute  fragment  of  bichromate  of  potassium.  Strong 
nitric  acid  dissolves  it  without  any  change  of  colour.  Tannic  acic 
and  potassio-mercuric  iodide  do  not  precipitate  it  from  its  solutions 
When  boiled  with  a  solution  of  potash  and  sulphate  of  copper,  ii 
reduces  the  solution  somewhat  like  grape-sugar.  The  chemical  tests 
are,  however,  imperfect. 

Langley  has  shown  that  picrotoxin  may  be  separated  from  manj 
of  the  poisonous  alkaloids  by  taking  advantage  of  its  peculiar  chemica] 
properties.  It  does  not  combine  with  acids  to  form  salts,  but  readily 
with  bases.  Thus  water  containing  a  small  quantity  of  potash  wil] 
dissolve  one-sixth  or  one-eighth  part  of  its  weight  of  picrotoxin, 
Water  thus  alkalised  will,  it  is  well  known,  readily  yield  most  of  the 
alkaloids  to  ether,  when  this  liquid  is  shaken  with  the  solution  ;  but 
if  the  liquid  is  strongly  acidulated,  most  of  the  akaloids  remain  com¬ 
bined  with  the  acid,  while  the  ether  shaken  with  the  liquid  entirely 
removes  the  picrotoxin.  Thus,  in  examining  beer  supposed  to  be 
adulterated  with  cocculus  indicus,  the  liquid  should  be  acidulated  with 
hydrochloric  acid,  and  then  shaken  with  twice  its  volume  of  ether.  The 
ethereal  solution  thus  obtained,  when  spontaneously  evaporated, 
leaves  the  picrotoxin  in  crystals.  Langley  states  that  by  this  process 
he  has  detected  so  small  a  quantity  as  1-75  0th  of  a  grain  of  picrotoxin 
in  a  pint  of  ale.  The  stomach  of  a  cat  which  had  been  poisoned  was 
treated  with  alcohol,  and  the  solution  evaporated  to  dryness.  Acidu¬ 
lated  water  was  poured  on  the  residue,  and  the  picrotoxin  with  some 
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organic  matter  was  dissolved.  The  acid  liquid  was  shaken  with  ether, 
and  crystals  of  picrotoxin  were  obtained  by  the  evaporation  of  the 
ethereal  solution  (Pharm.  Jour.,  December,  1862,  p.  277).  It  is  sup¬ 
posed  that  two  or  three  grains  would  be  a  fatal  dose  for  an  adult  person. 
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Poisoning  by  Colchicum  autumnale. 

Source  and  Method  of  Occurrence.— The  corms  and  seeds  of  the 
plant  known  as  Colchicum  autumnale  are  both  in  official  use  in  the 
Pharmacopoeia.  The  plant  grows  in  England,  but  is  certainly  not 
common.  Its  flowers  are  showy,  and  it  would  be  risky  for  children 
to  eat  them,  but  practically  no  cases  are  recorded  of  this  form  of  acci¬ 
dental  poisoning  ;  all  such  arising  from  the  injudicious  use  of  the 
medicinal  preparations.  The  only  criminal  case  the  editor  is  aware 
of  is  the  one  recorded  below  (Cases). 

Many  quack  remedies  for  gout  essentially  consist  of  parts  of  the 
plant.  Blair’s  Gout  Pills  consist  of  the  ground  corms  of  colchicum. 
A  man,  set.  50,  took  twenty-eight  of  these  pills  in  the  course  of  four 
and  a  half  days.  He  had  nausea,  griping  pains  in  the  abdomen, 
diarrhoea,  hiccough,  and  vomiting  ;  followed  by  stupor,  convulsions, 
twitchings,  and  death  in  fourteen  days.  The  pills,  which  were  hard, 
were  found  by  Beyte  to  yield  three-fifths  of  a  grain  of  colchicine 
( Lancet ,  1881,  1,  p.  368).  The  tincture,  five  to  fifteen  minims,  vinum, 
ten  to  thirty  minims,  and  the  extract,  a  quarter  to  one  grain,  are  the 
official  preparations  and  doses. 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  plant  is  due  to  the 
presence  in  it  of  a  poisonous  alkaloid — Colchicine  (C22H25N06 — the 
effects  of  which  on  animals  are  similar  to  those  of  Vercitrine,  the  alkaloid 
existing  in  White  Hellebore. 

It  is  difficult  to  estimate  the  fatal  dose,  but  judging  from  the  above 
case,  it  would  seem  that  a  grain  would  be  likely  to  produce  fatal 
effects.  The  alkaloid  as  a  remedy  (for  gout)  is  not  official,  but  its  dose 
is  one  thirty-second  to  one-sixteenth  of  a  grain,  and  it  must  be  con¬ 
sidered  as  very  poisonous. 

A  gentleman  swallowed  by  mistake  one  ounce  and  a  half  of  vinum 
colchici.  He  was  immediately  seized  with  severe  pain  in  the  abdomen  ; 
other  symptoms  of  irritation  came  on,  and  he  died  in  seven  hours. 
In  another  instance,  in  which  an  ounce  of  the  wine  was  taken,  death 
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occurred  in  thirty-nine  hours  (Schneider’s  “  Annalen,”  vol.  1,  p.  232), 
In  a  case  in  which  a  similar  dose  was  taken,  the  person  recovered  after 
suffering  from  cramps  in  the  limbs  and  twitching  of  the  tendons 
(U Union  Med.,  August  24th,  1848).  Three  and  a  half  drachms  of  the 
vinum  seems  to  be  the  smallest  recorded  single  dose  which  has  proved 
fatal ;  death  ensued  on  the  fourth  day. 

Symptoms. — A  woman,  set.  56,  for  whom  wine  of  colchicum 
had  been  prescribed,  took  by  mistake  an  ounce  of  the  wine  of  the 
seeds,  in  divided  doses,  in  twelve  hours.  She  suffered  from  nausea, 
violent  and  profuse  vomiting  slight  purging,  with  heat  and  burning 
pain  in  the  throat,  great  thirst,  cold  clammy  skin,  feeble  pulse, 
pain  in  the  stomach,  and  pain  in  the  forehead.  Inflammation  of 
the  stomach  supervened,  and  the  retching,  vomiting,  thirst  and 
pain  continued  for  three  days.  She  then  recovered  (Kennard, 
Amer.  Jour.  Med.  Sci.,  1857,  p.  69).  In  other  cases  profuse  purging 
has  been  the  most  prominent  symptom,  followed  by  death  from  exhaus¬ 
tion  ( Pharm .  Jour.,  July,  1861,  p.  45).  In  one  instance,  in  which  two 
ounces  of  the  wine  were  taken,  the  symptoms  did  not  come  on  for  an 
hour  and  a  half  ;  they  were  then  copious  vomiting  of  a  yellow  fluid, 
severe  pain  in  the  abdomen,  with  great  tenderness,  tenesmus,  and 
thirst.  The  patient  died  in  forty-eight  hours  without  being  convulsed 
or  manifesting  any  sign  of  cerebral  disturbance  (vide  also  Lancet,  1, 
1903,  p.  1254),. 

In  the  four  persons  below  the  symptoms  were  as  nearly  as  possible 
of  the  same  character — burning  pain  in  the  throat  and  stomach, 
intense  thirst,  violent  vomiting  and  purging,  coldness  and  clamminess 
of  the  skin,  excessive  depression,  and  great  weakness.  The  pulse  was 
small  and  weak,  and  death  appeared  to  take  place  from  exhaustion, 
without  convulsions  or  loss  of  consciousness.  Of  these  persons,  one 
died  on  the  second,  one  on  the  fifth,  one  on  the  eighth,  and  one  on  the 
fourteenth  day.  In  most  of  the  cases  the  poison  was  probably  given 
in  divided  doses  :  in  the  last  case  the  symptoms  always  appeared 
every  evening  after  the  deceased  had  taken  the  tea  prepared  by  the 
prisoner. 

Treatment. — There  is  no  specific  antidote  to  colchicine,  and  treat¬ 
ment  must  be  on  general  principles  (vide  p.  343  et  seq.). 

Post-mortem  Appearances. — Nothing  characteristic  has  been  found, 
but  signs  of  gastro-intes final  irritation  are  sometimes  seen. 

Analysis. — Colchicum,  in  the  form  of  tincture,  possesses  a  warm 
aromatic  taste  and  a  peculiar  odour.  Colchicine  may  be  separated 
from  liquids  containing  it  by  a  process  similar  to  that  described  for 
strychnine. 

A  drop  of  nitric  acid,  S.G.  1*4,  brought  in  contact  with  colchicine, 
produces  a  violet  colour,  which  changes  to  brownish-yellow.  One  part 
of  ammonium  vanadate  dissolved  in  two  hundred  parts  of  sulphuric 
acid  produces  a  green  coloration  (sometimes  very  evanescent,  and  not 
distinct  except  with  the  pure  alkaloid),  which  changes  to  a  brownish- 
violet  ;  the  reagent  should  be  freshly  prepared.  The  physiological 
test  does  not  afford  decisive  information  ;  the  conclusions  arrived  at 
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by  a  committee  of  French  experts,  who  were  appealed  to  in  a  case  of 
suspected  colchicine  poisoning,  were,  that  experiments  on  animals 
do  not  afford  the  means  of  determining  that  poisoning  by  colchicine 
has  taken  place. 

Ogier  was  able  to  obtain  the  reactions  of  colchicine  isolated  by  the 
usual  process,  from  the  exhumed  bodies  of  dogs  which  he  had  poisoned 
with  it  five  and  a  half  months  before.  In  the  bodies  of  animals  poisoned 
with  it,  Oblonski  detected  colchicine  four  and  a  half  months  after 
death  (Mann). 

McGregor  Maclagan  collected  fifteen  cases  of  poisoning  by  colchicum  {Month. 
Jour.  Med.  Sci.,  1852,  p.  1).  Roux  relates  the  poisoning  of  five  soldiers  by  the 
administration  of  two  ounces  of  wine  of  colchicum  in  each  case,  in  mistake  for 
quinine  wine.  All  died  {Union,  Med.  1855, 145).  Keller  reported  a  case  of  poison¬ 
ing  by  three-fifths  of  a  grain  of  the  alkaloid  colchicine.  The  patient,  a  woman, 
set.  20,  recovered  (“  Ber.  d.  Krankenanstalt  Rudelfstiftung  in  Wien,”  1857). 

The  following  is  taken  from  the  2,  1903,  p.  1272.  It  is 

reported  by  Dr.  L.  G.  Davies  : — 

On  being  summoned  to  Mr.  X.,  aged  fifty -eight,  I  found  him  with  a  typically 
“  abdominal  facies  ” — drawn,  anxious,  and  dusky  ;  bluish  lips  and  nails  ;  quick, 
shallow  respirations  ;  small  and  quick  pulse,  and  clammy,  pale  skin.  He  com¬ 
plained  of  intense  cutting  epigastric  pain,  of  sudden  onset  one  and  a  half  hours 
earlier,  beginning  with  vomiting  of  such  yellow  fluid  “  all  over  the  road,”  and 
several  actions  of  the  bowels,  the  motions  being  profuse  and  sanguineous.  The 
abdomen  was  tender  all  over,  the  temperature  96*5°. 

I  diagnosed  colchicum  poisoning  from  the  Blair’s  pills,  administering  appro¬ 
priate  treatment.  Recovery  followed  the  use  of  sedatives  and  carminatives,  but 
not  before  muscular  twitchings  and  choleraic  symptoms  had  appeared.  A  month 
before  he  had  taken  two  of  these  pills,  with  similar  but  much  less  intense  symp¬ 
toms.  Murrell  notes  a  case  of  colchicum  poisoning  from  these  pills  as  being 
recorded  in  the  Lancet,  vol.  1,  1881,  p.  268.  The  symptoms  agree  generally  with 
those  of  colchicum  poisoning  noted  by  Murrell  and  by  Ewart,  the  two  chief 
authors  accessible  to  me. 

Intense  thirst  and  partial  vesical  paralysis  were  also  observed.  The  yellow 
vomit  described  by  Murrell  was  well  marked.  The  patient  assured  me  that  only 
two  pills  were  taken,  “  and  they  would  be  the  last  two  of  that  sort.” 

A  somewhat  singular  death  from  colchicine  occurred  in  France.  A  man,  aged 
forty-three  years,  the  subject  of  nephritis  and  gout,  was  ordered  a  capsule  con¬ 
taining  a  quarter  of  a  milligramme  of  colchicine  and  twenty  grammes  of  salicy¬ 
late  of  methyl  eight  times  a  day.  To  cut  short  an  attack  he  took  twelve  capsules 
within  the  space  of  an  hour.  He  vomited  mucus  tinged  with  black  blood,  passed 
blood  in  the  motions  and  urine,  and  had  muscular  tremors  which  were  exagger¬ 
ated  by  excitement.  The  muscles  became  tender.  Ecchymotic  spots  appeared 
on  the  limbs.  The  urine  at  the  time  of  death — ten  days  after  the  ingestion  of 
the  poison — contained  colchicine.  The  usual  symptoms  of  colchicine  poisoning 
— headache,  abdominal  pain,  abundant  vomiting,  and  diarrhoea — were  absent 
{Lancet,  2,  1903,  p.  1798). 
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Poisoning  by  Conium  maculattjm. 

Source  and  Method  of  Occurrence. — The  spotted  hemlock  is  a  very 
common  plant  indigenous  in  Great  Britain.  Its  poisonous  properties 
reside  in  the  seeds,  leaves,  and  roots.  It  belongs  to  the  natural  order 
umbelliferae. 

The  case  of  Socrates  is  the  only  case  in  which  the  plant  has  been 
used  for  judicial  purposes.  But  it  has  been  the  subject  of  a  charge 
for  murder. 

In  a  case  which  was  the  subject  of  a  trial  for  murder  ( R .  v.  Bowyer,  Ipswich 
Sum.  Ass.,  1848),  the  child  died  in  one  hour  after  swallowing  part  of  a  teacupful 
of  a  decoction  of  hemlock,  alleged  to  have  been  administered  by  the  mother.  The 
child  sipped  the  decoction,  until  it  lost  the  power  of  holding  the  cup  ;  it  became 
insensible  and  paralysed,  and  died  in  the  chair  in  a  sitting  posture.  There  were 
no  morbid  appearances,  and  no  hemlock  leaves  were  found  in  the  stomach,  these 
having  subsided  in  the  cup.  The  child  had  been  poisoned  by  the  upper  stratum 
of  clear  liquid.  The  mother  was  acquitted  for  want  of  proof  of  administration, 
the  death  of  the  child  having  taken  place  in  secrecy. 

In  the  year  1861  Dr.  Jahn  killed  his  mistress  in  a  few  minutes  by 
a  dose  of  ten  or  fifteen  drops  of  coniine.  Violent  palpitation  of  the 
heart  was  the  most  prominent  symptom  (Husemann,  “  Die  Pflanzen- 
stoffe,”  p.  269). 

Very  few  cases  are  recorded  on  poisoning  by  this  plant,  and  most 
of  them  are  of  an  accidental  nature. 

A  medical  electrician  suffering  from  facial  spasm  took  (beginning  four  hours 
after  the  last  of  a  previous  series  of  divided  doses  of  a  fluid  extract  of  conium 
amounting  in  the  aggregate  to  one  hundred  and  eighty  drops)  at  4.10,  4.40,  and 
5.15  p.m.,  fifty  minims  (one  hundred  and  fifty  in  all)  of  “  Squibb’s  Fluid  Ex¬ 
tract.”  The  first  dose  produced  dizziness  and  muscular  relaxation  ;  the  second, 
great  muscular  weakness,  inability  to  stand,  and  thickening  of  speech,  without 
relief  of  the  spasm  ;  the  third,  immediately,  some  nausea,  and  tremors  about  the 
chest.  At  6.10  p.m.,  there  were  nausea,  intense  muscular  weakness,  partial 
dropping  of  the  eyelid  (ptosis,  a  common  symptom),  double  vision,  and  great 
difficulty  of  speech.  The  pulse  was  sixty.  Shortly  after  this  he  became  unable 
either  to  speak  or  to  swallow.  He  made  signs  for  electricity,  and,  on  being  asked 
whether  the  direct  or  the  faradic  current,  indicated  the  latter,  and  also  the  place 
of  application  of  the  electrodes,  but  was  unable  to  hold  one  of  the  latter.  Shortly 
after  this  he  dropped,  back  dead  (The  Sanitarian,  June,  1875). 

It  has  been  mistaken  for  parsley.  It  is  hardly  credible  that  a 
mistake  of  this  kind  should  be  made,  yet  through  carelessness  and 
ignorance  accidents  have  occurred. 

In  1864,  a  lady  and  two  of  her  children  were  seized  with  syroptoms  of  poison¬ 
ing  soon  after  dinner.  The  medical  men  who  were  called  in  examined  the  remains 
of  some  soup  which  had  been  eaten,  and  they  detected  fragments  of  the  leaves 
of  hemlock  amongst  the  herbs  which  had  been  used  to  flavour  the  soup.  Under 
treatment,  the  symptoms  abated  in  a  few  hours,  but  these  persons  did  not 
entirely  recover  until  after  two  or  three  days. 

It  turned  out  that  the  hemlock  had  been  gathered  in  the  garden 
belonging  to  the  family,  where  it  was  growing  side  by  side  with  parsley. 
As  the  parsley  was  raised  from  seed,  it  is  probable  that  hemlock-seed 
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had  been  accidentally  mixed  with  it  by  the  seedsman,  and  thus  the 
accident  had  occurred.  No  deaths  from  it  were  registered  in  1901. 

The  official  preparations  are  :  Tinct.,  dose  \  to  1  drachm  ;  succus, 
dose  1  to  2  drachms  and  an  ointment. 

Toxicity  and  Fatal  Dose. — The  poisonous  properties  of  hemlock 
are  well  known  to  reside  in  its  alkaloid,  coniine,  of  which  Dr.  Luff  says 
“  one  drop  is  considered  to  be  a  fatal  dose.”  Its  action  is  almost 
entirely  on  the  peripheral  nerves,  and  death  is  brought  about  by  this 
action  being  exerted  on  the  vagi  or  nerves  of  respiration. 

The  difference  in  the  symptoms  depends  upon  which  nerves  first 
feel  the  effects  of  the  drug,  a  good  reason  for  not  using  the  drug  in 
chorea. 

Duration. — The  symptoms  come  on  after  a  variable  interval  re¬ 
quired  for  digestion  and  absorption,  and  rather  rapidly,  i.e.,  in  three 
or  four  hours,  gradually  increase  in  the  severity  of  the  paralysis,  and 
kill  by  involvement  of  the  cardio-respiratory  nerves. 

Symptoms. — As  in  poisoning  by  most  plants,  if  portions  be  eaten 
there  may  be  symptoms  (vomiting,  nausea,  diarrhoea)  of  gastro-intes- 
tinal  irritation  before  the  more  specific  effects  of  the  coniine  are  exhibited. 

The  effects  produced  by  hemlock  have  not  been  uniform  ;  in  some 
instances  there  have  been  stupor,  coma,  and  slight  convulsions  ;  while 
in  other  cases,  the  action  of  the  poison  has  been  chiefly  manifested 
on  the  nerves — i.e.,  it  has  produced  paralysis  of  the  muscular  system. 
A  peculiar  muscular  debility  sets  in  ;  the  lower  limbs  become  weak, 
and  eventually  paralysed  ;  the  paralysis  advances  upwards,  eventually 
reaching  the  respiratory  muscles.  There  is  dyspnoea,  anxiety  in  the 
region  of  the  heart,  and  towards  the  close  of  life  convulsions,  conscious¬ 
ness  being  previously  intact.  The  pupils  are  dilated,  though  not  to 
the  same  extent  as  when  a  solanaceous  plant  has  been  taken.  When 
the  respiration  is  affected  there  is  marked  blueness  of  the  surface  of 
the  body. 

A  man  at©  a  large  quantity  of  hemlock  plant,  by  mistake  for  parsley.  In 
from  fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  lower  extremities  ; 
but  he  apparently  suffered  no  pain.  In  walking,  he  staggered  as  if  he  were  drunk  ; 
at  length  his  limbs  refused  to  support  him,  and  he  fell.  On  being  raised,  his  legs 
dragged  after  him,  and  when  his  arms  were  lifted  they  fell  like  inert  masses,  and 
remained  immovable.  There  was  complete  paralysis  of  the  upper  and  lower 
extremities  within  two  hours  after  he  had  taken  the  poison.  There  was  a  loss  of 
the  power  of  swallowing,  and  a  partial  paralysis  of  sensation,  no  convulsions,  but 
only  slight  occasional  motions  of  the  left  leg  ;  the  pupils  were  fixed.  Three  hours 
after  eating  the  hemlock,  the  respiratory  movements  had  ceased.  Death  took 
place  in  three  hours  and  a  quarter  ;  it  was  evidently  caused  by  gradual  asphyxia 
from  paralysis  of  the  muscles  of  respiration  ;  but  the  intellect  was  perfectly 
clear  until  shortly  before  death. 

Treatment. — Empty  the  stomach  and  give  general  stimulants, 
alcohol,  coffee,  etc.  Of  antidotes,  strychnine  is  the  best,  but  the 
antagonism  is  not  absolute  ( vide  p.  346)  ;  it  should  be  given  sub¬ 
cutaneously  in  doses  of  aV  grain,  repeated  if  necessary  in  an  hour. 

Post-mortem  Appearances. — Beyond  the  possibility  of  bits  of 
the  plant  being  found  in  the  stomach,  there  will  not  be  found  any 
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post-mortem  visible  changes.  In  the  case  of  the  man  (above),  on 
inspection,  the  stomach  contained  a  green-coloured  pulpy  mass 
resembling  parsley.  The  mucous  coat  was  much  congested,  especially 
at  its  greater  end  :  here  there  were  numerous  extravasations  of  dark 
blood  below  the  membrane,  over  a  space  of  about  the  size  of  the  hand. 
The  intestines  were  healthy,  here  and  there  presenting  patches  of 
congestion  in  the  mucous  coat.  The  blood,  throughout  the  body, 
was  fluid,  and  of  a  dark  colour.  A  portion  of  the  green  vegetable 
pulp  was  identified  as  part  of  the  leaves  of  the  conium  maculatum. 
Some  of  the  leaves  bruised  in  a  mortar,  with  a  solution  of  potash,  gave 
out  the  peculiar  odour  of  the  alkaloid  coniine  (Edin.  Med.  and  Surg. 
Jour.,  July,  1845,  p.  169). 

Analysis. — Hemlock  is  known  from  most  other  plants  which 
resemble  it  by  its  large  round  smooth  stem,  with  reddish  spots.  The 
leaves  are  of  a  dark-green  colour,  smooth  and  shining.  Every  portion 
of  the  plant  has  a  peculiar  and  disagreeable  smell  when  rubbed  or 
bruised,  resembling  cats’  urine,  or,  according  to  some,  the  odour  of  mice. 
It  is  strongly  brought  out  when  the  stem,  leaves,  or  seeds  are  rubbed 
with  a  solution  of  caustic  potash.  The  seeds  of  hemlock  are  peculiar 
in  their  form,  and  are  easily  distinguished  from  the  seeds  of  other 
umbelliferous  plants.  A  person  was  poisoned  by  a  decoction  of  leaves 
of  hemlock,  and  no  leaves  were  found  in  the  stomach  or  bowels,  but 
the  stomach  had  been  emptied  and  the  contents  lost,  and  hence  no 
trace  of  coniine  was  found.  The  prisoner  first  gathered  the  Anthriscus 
sylvestris  by  mistake  for  Conium  maculatum,  but  it  was  proved  that 
she  had  afterwards  gathered  the  leaves  of  hemlock.  A  leaf  of  each 
of  these  plants  was  copied  by  photography,  and  produced  as  evidence 
in  Court. 

The  determination  of  the  presence  of  fragments  of  leaves  in  poisoned 
liquids,  and  in  the  contents  of  a  stomach,  may  be  of  importance  in 
evidence.  The  appearance  and  smell  of  the  leaves,  either  when  brusied 
or  when  rubbed  with  a  solution  of  potash,  will  greatly  aid  a  medical 
witness  in  forming  a  judgment,  as  there  are  many  umbelliferse  which 
bear  a  close  resemblance  to  hemlock  in  the  form  of  their  leaves. 

The  alkaloid  of  conium,  known  as  coniine,  resembles  nicotine  and 
ammonia  in  its  liquidity,  alkalinity,  volatility,  and  in  some  of  its 
chemical  properties.  It  is  a  liquid  of  oily  consistency,  usually  of  a 
pale  yellow  colour,  but  is  colourless  when  freshly  prepared,  powerfully 
alkaline,  and  has,  when  its  vapour  is  diluted,  a  smell  resembling  that 
of  mice,  and  an  acrid,  bitter  taste.  It  gives  a  volatile  greasy  stain  to 
paper,  and  burns  with  a  yellow  flame  and  thick  smoke.  1 .  It  is  scarcely 
coloured  or  affected  by  nitric,  sulphuric,  or  hydrochloric  acid  ;  the  last- 
mentioned  acid  produces  with  it  dense  white  fumes  of  hydrochlorate 
of  coniine,  and  on  heating  the  mixture,  this  salt  remains  in  prismatic 
crystals.  2.  It  dissolves  in  one  hundred  parts  of  water.  3.  It  is 
soluble  in  alcohol  and  ether,  and  this  last- mentioned  liquid  removes 
it  from  its  aqueous  solution,  and  leaves  it  in  oily  globules  on  evapora¬ 
tion.  4.  It  gives  a  white  precipitate  with  corrosive  sublimate.  5.  It  gives 
a  yellow  precipitate  with  phospho-molybdic  acid.  6.  A  solution  of 
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iodine  in  potassium  iodide  gives  a  reddish-brown  precipitate.  7.  It 
gives  a  yellow  crystalline  precipitate  with  auric  chloride,  but  no  pre¬ 
cipitate  with  platinic  chloride.  8.  Tannic  acid  gives  a  dingy  white 
precipitate.  9.  Gallic  acid  gives  no  precipitate,  but  slowly  acquires 
a  yellowish  colour.  If  coniine  be  warmed  with  potassium  bichromate 
and  dilute  sulphuric  acid,  butyric  acid  is  produced,  which  may  be 
recognised  by  its  characteristic  odour  (Luff).  If  coniine  be  dropped 
into  a  solution  of  alloxan,  the  latter  is  coloured  an  intense  reddish- 
purple  after  a  few  minutes.  On  standing,  white  needle-shaped  crystals 
separate  out.  These,  if  collected  and  dissolved  in  cold  caustic 
potash  solution,  produce  a  bluish-purple  colour,  and  emit  a  strong 
odour  of  the  coniine  (Luff).  Its  odour  and  insolubility  in  water,  as 
well  as  several  of  the  characters  above  mentioned,  serve  to  distinguish 
it  from  nicotine  and  ammonia,  but  it  may  be  readily  separated  from 
ammonia  by  potassio- mercuric  iodide,  which  precipitates  it  even  more 
completely  than  tannic  acid.  In  reference  to  its  presence  in  organic 
mixtures ,  it  may  be  detected  by  its  peculiar  odour,  or  by  distilling  the 
liquid  with  a  solution  of  potash,  and  examining  the  distillate  extracted 
from  organic  mixture.  It  may  be  extracted  by  the  method  detailed 
on  p.  362. 

The  reactions  produced  by  tests  on  small  quantities  must  be  con¬ 
firmed  by  evidence  of  the  action  of  the  poison  on  the  body  from  the 
symptoms.  As  in  reference  to  strychnine,  veratrine,  and  other  alka¬ 
loids,  an  incautious  operator  may  readily  come  to  the  conclusion  that 
he  has  found  “  traces,”  and  ascribe  death  to  the  poison. 

Coniine,  which  exists  in  dextro  and  laevo  forms,  was  discovered 
by  Geiger  in  1830,  and  according  to  Hoffmann  has  the  formula 
C8H16(NH).  Other  alkaloids  have  also  been  extracted,  viz.  Conydrin 
(C8H17NO),  Methyl  Coniine  (C8H16CH3N),  Conicein.  Coniine  is  also 
of  interest  in  having  been  the  first  alkaloid  synthesised  (Ladenburg). 

Coniine  dilates  the  pupil. 
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Poisoning  by  Croton  tiglivm  (Croton  Oil). 

Source  and  Method  of  Occurrence. — This  is  an  oil  extracted  from 
the  seeds  of  the  Groton  tiglium  .  The  seeds,  which  are  sometimes  called 
Purging  nuts ,  resemble  castor  seeds  in  size  and  shape.  They  have  a 
dark  brown  or  blackish  colour,  and  are  marked  by  longitudinal  lines, 
and  have  no  smell.  Their  taste  is  at  first  mild  and  oleaginous,  after¬ 
wards  acrid  and  burning.  When  heated  they  evolve  an  acrid  vapour. 
As  the  cases  below  show,  poisoning  by  croton  oil  is  almost  invariably 
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due  to  accident,  though  it  has  been  used  in  cases  in  which  a  criminal 
charge  has  been  raised. 

Toxicity  and  Fatal  Dose. — Croton  oil  is  a  powerful  drastic  purgative, 
producing,  in  a  large  dose,  severe  purging,  collapse,  and  death.  Its 
official  dose  is  from  half  to  one  or  two  minims. 

In  man,  a  dose  of  from  fifteen  to  twenty  drops  of  the  pure  oil  might 
give  rise  to  excessive  purging,  and  cause  death  by  exhaustion.  The 
cases  recorded  of  its  fatal  operation  are  few,  and  do  not  enable  us  to 
solve  this  question  from  observed  facts.  According  to  Landsberg 
(Christison’s  “Dispensatory  ”),  thirty  drops  of  the  oil  have  killed  a  dog, 
and  Christison  states  that  he  has  known  four  grains  of  the  oil  to  pro¬ 
duce  an  alarming  degree  of  purging.  It  is  frequently  mixed  with 
castor- oil  and  other  substances,  and  the  presence  of  these  must  of 
course  influence  the  dose  required  to  act  fatally. 

The  smallest  recorded  fatal  dose  seems  to  be  the  following  : — A 
child,  set.  thirteen  months,  died  in  six  hours  from  a  small  dose  given 
by  mistake.  The  croton  oil  was  mixed  with  soap  liniment,  and  the 
quantity  taken  was  supposed  to  be  less  than  three  minims  of  the  oil 
(Med.  Times  and  Gaz.,  1870,  2,  p.  466). 

Duration. — Croton  oil  is  used  medicinally  when  a  rapid  and  power¬ 
ful  effect  is  required,  and  symptoms  commonly  set  in  within  half  an 
hour.  Four  or  five  hours  seems  to  be  approximately  the  time  at  which 
a  fatal  result  ensues,  and  if  this  be  due  entirely  to  local  effects  it  is  a 
period  reasonably  to  be  expected. 

Symptoms. — These  are  directly  exhibited  by  the  alimentary  canal, 
as  might  be  expected  from  the  medicinal  use.  A  case  occurred  in 
Paris,  in  1839,  in  which  a  man  swallowed  by  mistake  two  drachms  and 
a  half  of  croton  oil.  In  three-quarters  of  an  hour  the  surface  was  cold 
and  clammy,  the  pulse  imperceptible,  the  breathing  difficult,  and  the 
extremities  and  face  were  as  blue  as  in  the  collapsed  stage  of  cholera. 
In  an  hour  and  a  half  purging  set  in  ;  the  stools  were  passed  involun¬ 
tarily,  and  the  abdomen  was  very  sensitive  to  the  touch.  The  patient 
complained  of  a  burning  pain  in  the  course  of  the  gullet.  He  died  in 
four  hours  after  swallowing  the  poison.  There  was  no  marked  change 
in  the  mucous  membrane  of  the  stomach  (“Ann.  d’Hyg.,”  1871,  1, 
409).  For  another  fatal  case,  see  Pharm.  Jour.,  February,  1863,  p.  379. 
In  one  case  a  druggist  swallowed,  by  mistake  for  cod-liver  oil,  half  an 
ounce  of  croton  oil.  He  felt  a  burning  sensation  in  the  throat  and 
stomach,  soon  followed  by  vomiting  and  copious  purging,  with  symp¬ 
toms  of  collapse.  He  did  not  recover  until  after  a  fortnight.  An 
aged  woman  died  from  the  effects  of  an  embrocation  containing  croton 
oil  with  other  drugs.  A  teaspoonful  was  incautiously  given  to  her  : 
she  immediately  complained  of  a  hot  burning  sensation  in  her  throat. 
She  died  in  convulsions  in  three  days  (Med.  Gaz.,  vol.  43,  p.  41).  A 
girl,  aet.  19,  took  by  mistake  a  teaspoonful  of  a  liniment  consisting 
of  equal  parts  of  croton  and  olive  oils.  In  about  half  an  hour  she  was 
seen  by  Brydon,  and  she  then  complained  of  an  intense  burning  sensa¬ 
tion  in  the  throat  and  gullet ;  but  there  was  no  pain  in  the  stomach. 
Her  pulse  was  84.  Vomiting  came  on  in  a  severe  form,  and  this  was 
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promoted  by  a  zinc  emetic  and  warm  water.  After  the  vomiting  had 
continued  for  a  quarter  of  an  hour,  she  complained  of  a  severe  pain 
in  the  stomach.  Purging  was  not  a  prominent  symptom.  In  a  day  or 
two  she  recovered  ( Edin .  Med.  Jour.,  August,  1861,  p.  134).  In 
another  case,  a  little  girl,  six  years  old,  took  by  mistake  about  fifty- 
five  drops  of  croton  oil.  There  was  vomiting,  with  some  purging  and 
feverishness  for  three  or  four  days,  but  the  patient  recovered  {Lancet, 
1870,  1,  p.  553).  In  these  cases  it  is  not  improbable  that  the  oil  may 
have  been  adulterated. 

Treatment. — Must  be  carried  out  on  general  principles  ( vide  pp. 
343  et  seq.). 

Post-morten  Appearances. — Signs  of  irritation  may  be  met  with 
in  the  alimentary  canal,  but  nothing  characteristic  of  croton  oil. 

Cases. — A  case  was  tried  at  Liverpool  (R.  v.  Massey  and  Ferrand),  in  which  the 
prisoners  were  charged  with  having  caused  the  death  of  a  man  by  placing  in 
food,  of  which  he  and  others  had  partaken,  two  drachms  of  powdered  jalap,  and 
from  two  to  six  drops  of  croton  oil.  Several  persons,  including  the  deceased, 
suffered  from  vomiting  and  purging  ;  but  they  recovered,  and  the  deceased  him¬ 
self  so  far  recovered  as  to  be  able  to  go  about  as  usual.  He  was  subsequently 
attacked  with  inflammation  and  ulceration  of  the  bowels,  from  which  he  died. 
The  prisoners  were  acquitted,  as  the  medical  evidence  at  the  trial  failed  to  make 
out  the  connection  of  this  subsequent  illness  with  the  jalap  and  croton  oil  which 
had  been  put  into  the  food. 
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Poisoning  by  Curare  (C19H21N04). 

Source  and  Method  of  Occurrence. — Curare  is  the  active  principle 
obtained  from  species  of  strychiios,  cocculus,  and  other  plants  growing 
in  South  America  and  elsewhere.  In  the  places  where  these  plants 
grow  it  has  long  been  known  as  one  form  of  arrow  poison  ( vide  p.  716), 
killing  with  only  a  small  wound.  In  England  it  is  almost  confined  to 
laboratory  experimental  work,  though  a  hypodermic  injection  of  it 
has  been  suggested  for  tetanus,  hydrophobia,  strychnine  poisoning, 
etc.  Vide  also  works  on  “  Physiology,”  where  it  is  used  experimentally. 

Cases  of  poisoning  by  it  are  very  rare  ;  the  editor  can  only  find  one 
recorded  case,  this  was  suicidal. 

Toxicity  and  Fatal  Dose. — It  is  said  to  be  practically  innocuous 
when  swallowed  (like  snake  venom),  requiring  to  be  injected  into  the 
blood  without  going  through  the  stomach.  Under  these  circumstances 
it  acts,  like  coniine,  almost  entirely  on  peripheral  nerves,  paralysing 
them.  Its  dose  is  said  to  be  one- twentieth  to  one-half  of  a  grain 
(“  Extra  Pharm,”)  ;  probably  three-quarters  to  one  grain  would 
prove  fatal, 


752 


POISONING  BY  LABURNUM 


Symptoms. — Increasing  paralysis  with  the  ordinary  effects  on 
circulation  and  respiration  are  the  symptoms  to  be  expected. 

Treatment. — Stimulants  and  perhaps  hypodermics  of  strychnine 
should  be  tried  with  artificial  respiration. 

Analysis. — In  most  chemical  tests  it  closely  resembles  strychnine, 
but  sulphuric  acid  alone  imparts  a  red  colour  to  solutions  of  curare, 
while  it  has  no  effect  on  strychnine  without  the  addition  of  bichromate 
of  potash  (“  Extra  Pharm.”).  The  active  principle  of  curare  is  an 
alkaloid  curarine.  With  strong  nitric  acid  curarine  gives  a  deep  red 
or  purple  colour.  With  concentrated  sulphuric  acid  it  gives  a  lasting 
deep  blue  or  violet  colour.  Curarine  can  be  distinguished  from 
strychnine  by  the  colour  that  it  gives  with  nitric  acid  or  with  sulphuric 
acid,  and  also  by  the  fact  that  potassium  bichromate  produces  an 
amorphous  precipitate  of  curarine  chromate,  whereas  strychnine 
chromate  is  a  crystalline  precipitate  (Luff). 

Case. — An  inquest  was  held  at  Rickmansworth  on  a  man  who  had 
been  in  an  inebriate  home  for  the  cocaine  habit,  and  had  given  himself 
an  injection  of  curare  instead  of  (?  intentionally,  there  was  evidence 
suggesting  suicide)  morphia. 
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Poisoning  by  Cytisus  laburnum. 

Source  and  Method  of  Occurrence. — The  common  laburnum,  a 
species  of  cytisus,  though  not  indigenous  in  England,  is  so  frequently 
grown  in  gardens  and  shrubberies,  and  has  such  showy  flowers  and 
fruit,  that  it  not  infrequently  gives  rise  to  cases  of  poisoning  in  chil¬ 
dren,  who  accidentally  eat  the  seeds  or  flowers  ;  it  had  very  rarely 
given  rise  to  a  criminal  charge,  the  following  very  old  case  is,  however, 
one  : — 

A  case  of  poisoning  by  the  bark  was  the  subject  of  a  trial  at  Inverness  ( Edin . 
Med.  and  Surg.  Jour.,  October,  1843,  p.  300).  A  youth  with  the  intention  of 
merely  producing  vomiting  in  one  of  his  fellow-servants,  a  young  woman,  put 
some  dry  laburnum-bark  into  the  broth  which  was  being  prepared  for  their 
dinner.  The  cook,  who  remarked  a  “  strong  peculiar  taste  ”  in  the  broth,  soon 
became  very  ill,  and  in  five  minutes  was  attacked  with  violent  vomiting.  The 
account  of  the  symptoms  is  imperfect,  for  the  cause  of  them  was  not  even  sus¬ 
pected  until  six  months  afterwards.  The  vomiting  continued  thirty-six  hours, 
was  accompanied  by  shivering,  pain  in  the  abdomen,  especially  in  the  stomach, 
great  feebleness,  and  Severe  purging.  These  symptoms  continued,  more  or  less, 
for  a  period  of  eight  months  ;  and  the  woman  fell  off  in  flesh  and  strength.  At 
this  time  she  was  seen  by  a  physician,  who  had  been  called  on  to  investigate  the 
case.  She  was  then  suffering  from  gastro -intestinal  irritation,  vomiting  after 
food,  pain  in  the  abdomen  increased  by  pressure,  purging,  tenesmus  and  bloody 
evacuations,  with  other  serious  symptoms.  The  medical  opinion  was  that  she 
was  then  in  a  highly  dangerous  state.  The  woman  eventually  recovered.  There 
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was  no  doubt,  from  the  investigation  made  by  Ross  and  Christison,  that  her 
protracted  illness  was  really  due  to  the  noxious  effects  of  laburnum-bark. 

[The  editor  leaves  this  case,  but  he  thinks  the  evidence  very 
inconclusive.] 

Cytisine  is  said  to  be  the  poison  contained  in  an  insect  powder 
which  is  known  by  the  name  of  Australian  or  Persian  insect  powder. 

Toxicity  and  Fatal  Dose— The  toxicity  of  the  laburnum  tree 
(chiefly  bark  and  seeds)  depends  upon  the  presence  in  it  of  an  alkaloid 
cytisine  which  seems  to  be  the  same  as  ulexin,  the  alkaloid  present 
in  the  common  furze  (the  prickly  nature  of  this  plant  prevents  acci¬ 
dents). 

Three  or  four  of  the  seeds  seem  to  be  capable  of  giving  rise  to  very 
alarming  symptoms,  but  the  minimal  fatal  dose  is  quite  undetermined. 

Duration. — In  the  reported  cases  the  symptoms  appeared  after 
varying  intervals  of  an  hour  or  more,  and  they  pass  off  somewhat 
slowly. 

Symptoms. — Pain  in  the  stomach,  nausea,  vomiting,  depression, 
and  mild  collapse  are  the  principal  symptoms,  as  the  following  cases 
well  illustrate. 

A  girl,  set.  18,  idly  and  unthinkingly,  put  a  small  portion  of  a  laburnum- 
branch  into  her  mouth,  carrying  it  for  some  hours,  and  chewing  it.  It  was 
described  as  of  the  thickness  of  the  little  finger,  and  two  or  three  inches  long. 
There  were  some  yellow  flowers  with  it,  but  she  was  not  aware  that  she  had 
swallowed  any.  In  about  half  an  hour  she  felt  unwell,  but  she  was  not  seen  by  a 
medical  man  until  the  day  following.  The  symptoms  then  were  great  pain  in 
the  stomach,  nausea  and  retching,  but  no  vomiting  ;  pulse  100,  tongue  white, 
great  thirst,  anxiety  and  pallor  of  countenance,  dilated  pupils,  sense  of  fainting 
even  while  lying  down,  and  great  exhaustion. 

There  was  no  purging.  Under  treatment  these  symptoms  dis¬ 
appeared,  and  the  girl  recovered  in  about  a  fortnight  (Lancet,  1870,  2, 

p.  182). 

Traill  has  described  two  cases,  and  Rake  communicated  to  the 
author  a  case  of  poisoning  by  the  pods  and  seeds. 

Two  children,  the  one  aged  two  and  the  other  three  years,  had  been  playing 
together,  and  on  returning  home  they  appeared  unwell,  and  soon  afterwards 
vomited.  They  had  been  seen  with  laburnum-pods  in  their  hands,  and  some 
seeds  with  portions  of  the  pods  were  mixed  with  the  vomited  matter.  Both 
children  were  pale  and  exhausted,  with  a  slow  and  somewhat  feeble  pulse.  The 
pupils  were  natural.  An  emetic  was  given,  but  no  more  seeds  were  ejected  ;  the 
pulse  increased  in  volume  and  frequency,  and  the  next  day  the  children  had 
recovered  their  usual  health.  Twelve  children,  at  Otley,  were  attacked  with 
rigidity  of  the  limbs  and  other  symptoms  of  poisoning,  in  consequence  of  having 
swallowed  laburnum-seeds.  They  recovered  under  the  use  of  emetics  ( Lancet , 
1856,  2,  p.  497). 

Two  boys  swallowed  a  quantity  of  laburnum-seeds  in  a  cake.  In  about  three- 
quarters  of  an  hour  one  was  seized  with  vomiting  and  purging,  weak  and  fre¬ 
quent  pulse,  severe  rigors,  muscular  twitchings  in  the  face  and  neck,  and  great 
epigastric  pain.  The  pupils  were  dilated,  but  there  was  no  headache.  Many 
seeds  were  vomited.  There  was  a  great  disposition  to  sleep,  and  coldness  of  the 
skin.  Under  treatment  they  recovered  ( Pharm .  Jour.,  October,  1862,  p.  185). 
A  girl,  set.  9,  died  in  consequence  of  having  eaten  a  few  of  the  seeds.  A  boy,  set. 
4,  ate  about  ten  of  the  seeds.  In  half  an  hour  he  began  to  vomit,  the  vomited 
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matter  consisting  of  food  and  thick  mucus.  He  afterwards  became  drowsy 
and  was  seized  with  convulsions,  shaking  violently,  and  drawing  up  his  limbs  a 
intervals.  Although  drowsy,  he  was  easily  roused,  but  soon  dozed  off  again 
Both  pupils  were  widely  dilated,  pulse  eighty-five  and  small,  surface  especially 
of  the  limbs  cold.  He  fell  into  a  calm  sleep,  and  the  next  day  he  was  well  ( Lancet 
1871,  2,  p.  396). 

Treatment. — Emetics  and  the  stomach-pump  must  be  used  t( 
empty,  the  stomach,  and  then  the  depression  and  collapse  must  b< 
treated  on  general  principles. 

Post-mortem  Appearances. — Nothing  characteristic  unless  por 
tions  of  the  plant  are  obtainable  to  examine  with  the  eye  and  lens. 

Analysis. — The  modified  Stas  operation  described  on  p.  362  musi 
be  utilised  for  the  extraction  of  alkaloids,  but  cytisine  is  best  extractec 
from  an  aqueous  solution  by  chloroform.  Radziwillowicz  recommend* 
amyl  alcohol  for  this  purpose,  but  Moer  and  Plugge  state  that  the  pure 
alkaloid  is  much  more  soluble  in  chloroform  than  in  amyl  alcohol. 

Cytisine  dissolves  in  concentrated  sulphuric  acid  without  under¬ 
going  change  of  colour  ;  on  warming,  the  mixture  becomes  yellow.  P 
to  a  little  cytisine  dissolved  in  a  few  drops  of  concentrated  sulphuric 
acid  in  the  cold  a  drop  of  nitric  acid  is  added,  a  yellow  colour  is  pro¬ 
duced.  If  to  a  mixture  of  cytisine  and  sulphuric  acid  a  fragment  oi 
potassium  dichromate  is  added,  a  yellow  colour  is  produced  which 
changes  to  dirty-brown  and  finally  to  green.  With  a  solution  of  a 
ferric  salt  cytisine  yields  a  red  colour,  which  disappears  on  the 
addition  of  a  few  drops  of  a  solution  of  peroxide  of  hydrogen  ;  or 
subsequent  warming  a  blue  colour  is  produced.  This  test  is  very 
delicate  :  according  to  Moer  and  Plugge  it  will  indicate  the  presence 
of  *05  mgrm.  of  the  alkaloid  (Mann).  The  seeds  are  somewhat  kidney  - 
shaped,  and  slightly  hooked  at  the  hihim.  They  shrink  in  drying, 
become  dark-coloured,  and  present  irregular  depressions  on  the  surface. 
They  have  no  markings,  and  are  thus  easily  distinguished  from  most 
other  poisonous  seeds.  They  are  larger  than  those  of  Datura  stra¬ 
monium. 

•  ^  * '  »•  Mt  * 

Cases. — The  following  six  cases  of  poisoning  by  Cytisus  laburnum  are  recorded 
by  St.  Johnston.  W.  G.,  aged  ten  years,  was  brought  to  the  hospital  on  August 
20th,  1891,  and  stated  that  he,  together  with  several  other  boys,  that  afternoon, 
about  two  hours  after  dinner,  had  found  during  a  walk  a  tree  with  pods  growing 
on  it,  which  they  thought  to  be  small  beans.  Several  of  these  pods  were  found 
to  be  the  seed-cases  of  the  Cytisus  laburnum.  W.  G.  had  eaten  the  contents  of 
four  pods  (that  is,  eight  or  ten  seeds).  Five  or  ten  minutes  afterwards  he  began 
to  sweat,  but  soon  became  cold  and  shivering,  and  a  little  later  was  seized  with 
vomiting.  He  vomited  three  times,  and  there  were  portions  of  the  seeds  in  the 
matter  ejected.  He  was  then  purged  once.  About  an  hour  later  he  came  to 
the  hospital,  and  he  was  cold  and  shivering,  skin  pale,  and  pulse  scarcely  per¬ 
ceptible — in  fact,  in  a  state  of  general  collapse.  His  pupils  were  dilated,  and  he 
felt  very  drowsy  and  giddy,  but  suffered  no  pain.  After  his  stomach  had  been 
well  cleared  by  emetics,  brandy  was  administered.  He,  however,  showed  little 
signs  of  improvement  for  the  next  hour  or  so,  when  an  enema  of  hot  strong  coffee 
was  given,  and  the  patient  wrapped  in  blankets,  and  hot  bottles  applied.  The 
collapse  then  gradually  passed  off,  and  the  patient  was  able  to  leave  the  hospital 
in  a  few  hours.  He  has  had  no  bad  symptoms  since.  P.  H.,  aged  eleven  years,  was 
brought  in  a  short  time  after  the  previous  case,  and  in  a  similar  condition.  He 
had  eaten  the  seeds  of  three  or  four  pods,  and  some  time  after  was  seized  with 
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vomiting,  great  collapse,  shivering,  giddiness,  and  scarcely  perceptible  pulse  ; 
his  pupils  were  widely  dilated.  This  child  appeared  to  be  in  a  critical  condition, 
and  was  admitted  as  an  in-patient,  put  to  bed,  and  treated  as  in  the  previous 
case.  S.  H.,  aged  seven  years,  a  much  smaller  boy,  had  eaten  the  seeds  of  several 
pods.  In  this  case  also  the  collapse,  shivering,  giddiness,  vomiting,  and  extreme 
wealmess  of  pulse,  and  dilated  pupils,  were  so  marked  as  to  necessitate  his 
admission.  After  similar  treatment  he  rallied,  and  felt  quite  well  next  day.  In 
these  three  cases  there  was  marked  collapse  with  very  small  weak  pulse,  shivering, 
giddiness,  vomiting,  and  widely  dilated  pupils,  but  no  pain.  There  was  also 
marked  drowsiness  in  all  three.  In  the  two  cases  admitted  the  temperature 
remained  subnormal  for  two  days.  A.  R.,  aged  nine  years,  was  brought  up  some 
hours  later,  suffering  from  purging  and  vomiting.  There  was  little  or  no  collapse. 
He  had  been  with  the  other  children,  and  had  eaten  the  contents  of  one  (?)  pod 
only.  He  required  little  treatment,  and  was  not  detained.  In  this  case  purging 
was  the  chief  symptom.  A.  B.,  a  little  girl,  five  years  old,  had  taken  one  seed 
only.  She  was  sick,  but  showed  no  other  symptoms.  E.  G.,  a  girl,  aged  seven 
years,  had  eaten  one  seed  only,  which  her  brother  had  given  her,  but  as  she 
showed  no  symptoms  two  hours  afterwards  she  required  no  treatment  ( B.M.J. , 
1891,  2,  p.  695). 

The  flowers  of  this  plant  are  highly  noxious.  A  child,  between  three  and  four 
years  of  age,  ate  twelve  laburnum-flowers,  and  in  about  fifteen  minutes  it 
complained  of  sickness  and  severe  pain  in  the  stomach.  The  child  vomited  a 
quantity  of  mucus  mixed  with  the  yellow  petals  of  the  laburnum.  An  emetic 
was  given  :  this  cleared  the  stomach,  and  the  child  recovered.  There  was  no 
purging  (Guy’s  Hosp.  Rep.,  1850,  p.  219). 

For  cases  in  which  five  children  were  poisoned  by  laburnum-seeds,  vide 
B.M.J. ,  2,  1895,  p.  778,  and  three  non-fatal,  but  very  serious,  cases  are  reported 
in  the  Lancet,  2,  1901,  p.  491. 

In  1882,  two  fatal  cases  of  poisoning  occurred  by  some  undetermined  portions 
of  the  laburnum-tree  {B.M.J.,  1882,  1,  p.  199).  The  victims  were  two  children, 
aged  respectively  three  and  eight  years.  The  elder  child  was  seized  with  vomit¬ 
ing  and  diarrhoea,  headache,  and  prostration.  In  six  hours  the  vomiting  and 
diarrhoea  ceased.  She  then  made  noises  in  her  breathing,  and  continued  in  much 
the  same  state  till  her  death,  fourteen  hours  after  she  was  attacked.  Next  day 
the  younger  child  became  tired  and  sleepy,  vomited,  and  complained  of  headache. 
She  vomited  freely,  and  passed  two  motions.  Five  and  a  half  hours  after  the 
commencement  of  the  symptoms  she  was  convulsed,  and  the  convulsions  con¬ 
tinued  till  her  death,  eight  hours  from  the  commencement  of  the  attack.  On 
post-mortem  examinations  being  made,  some  signs  of  irritation  of  the  stomach 
and  intestines  were  observed  in  each  case. 

The  contents  of  the  stomachs  of  both  children  were  examined  by  the  eye  and 
by  the  microscope,  but  no  fragments  of  the  structures  of  the  laburnum  were  dis¬ 
covered.  Evidence  was,  however,  obtained  by  Fairley,  in  both  cases,  of  the 
presence  of  cytisine,  the  poisonous  alkaloid  present  in  the  flowers,  seeds,  bark, 
leaves,  and  all  parts  of  the  common  laburnum -tree.  A  small  portion  of  an 
alcoholic  extract  made  from  the  stomach  and  contents  of  the  elder  child  was 
administered  to  a  mouse,  which  died  in  the  course  of  a  few  hours. 
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Poisoning  by  Daphne  mezereum. 

Source  and  Method  of  Occurrence. —  Daphne  mezereum,  or 
mezereon,  occasionally  gives  rise  to  accidental  poisoning  in  children 
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who  pluck  and  eat  the  berries.  It  is  very  rare  in  England  and  doubt 
fully  indigenous,  but  is  found  planted  in  shrubberies.  The  juice  ii 
strongly  irritant,  and  tends  to  destroy  mucous  surfaces  with  which  i 
comes  in  contact. 

The  symptoms  are  illustrated  by  the  following  cases.  Eaga: 
saw  a  child,  four  years  old,  after  it  had  eaten  at  least  twelve  mezereoi 
berries.  Convulsions  occurred  before  any  other  symptoms  ;  an  emeti< 
was  given,  and  vomiting  procured  ;  three  hours  after,  the  lips  ant 
tongue  were  swollen  ;  the  tongue,  twice  its  natural  size,  was  raw,  anc 
protruded  beyond  the  lips  ;  there  was  difficulty  in  swallowing,  th< 
limbs  were  cold,  and  the  pulse — one  hundred  and  thirty  in  the  minut< 
— was  very  weak  ;  recovery  took  place.  Dunne  saw  a  child  of  th< 
same  age  which  had  also  eaten  some  mezereon  berries.  It  was  rest 
less,  and  complained  of  pain  in  the  mouth  and  throat :  vomiting  tool 
place  spontaneously  before  the  child  was  seen ;  an  emetic  was  after 
wards  given  which  brought  away  further  portions  of  the  berries.  Th< 
child  was  drowsy,  prostrate,  pale  in  the  face,  with  dilated  pupils 
scarcely  perceptible  pulse,  and  cold  limbs  ;  the  mucous  membrane  o: 
the  tongue  and  of  the  roof  of  the  mouth  was  white  from  the  action  o 
the  acrid  juice  of  the  berries  ;  the  child  recovered. 

Treatment. — Evacuate  the  stomach,  and  afterwards  administei 
an  aperient,  with  such  further  treatment  as  the  symptoms  require. 
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Poisoning  by  Datura  stramonium. 

Source  and  Method  of  Occurrence. — The  plant  is  known  as  thorn- 
apple.  It  is  not  a  very  common  plant  in  England,  but  when  once  ii 
has  established  itself  as  a  weed  in  a  garden  it  is  difficult  to  eradicate 
it  again.  The  flowers  are  attractive,  but  nothing  else  is. 

All  parts  of  this  plant  are  poisonous  ;  but  the  seeds  and  fruit  are 
considered  to  be  the  most  noxious. 

The  plant  is  not  now  official,  but  stramonium  cigarettes  are  smoked 
for  asthma.  In  the  return  of  the  Registrar -General  for  April,  1856, 
there  is  the  record  of  one  death  from  this  cause. 

One  of  the  methods  of  poisoning  adopted  by  the  Hindoos,  not  so 
much  with  the  intention  of  destroying  life  as  of  facilitating  the  per¬ 
petration  of  robbery,  consists  in  administering  to  persons  either  the 
powdered  seeds,  or  a  strong  decoction  of  them,  in  curry,  or  in  some 
other  highly  flavoured  article  of  food.  Chevers  has  given  a  very  com¬ 
plete  account  of  the  Hindoo  system  of  poisoning  by  dhatoora  (“Med. 
Jur.  for  India,”  1856,  pp.  121,  549,  591.  See  also  1892,  2,  p. 

641).  It  appears  that  the  Datum  fastuosa,  alba,  and  stramonium  are 
the  principal  sources  of  the  poison  in  India.  The  Thugs  employ  this 
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poison  with  the  object  of  rendering  their  intended  victims  helpless. 
Delirium  and  insensibility  soon  follow,  and  sometimes  death  is  the 
result ;  but  no  suspicion  of  the  real  cause  appears  to  be  excited.  Vide 
Appendix  on  “Indian  Poisons,”  also  cases  below.  A  similar  method 
is  possibly  used  by  thieves  in  this  country  for  hocussing  their  victims. 

Toxicity  and  Fatal  Dose— The  toxicity  of  the  active  principle,  a 
mixture  of  atropine  and  hyoscyamine,  is  extremely  great,  and  as  the 
plant  contains,  approximately,  one  per  cent,  of  alkaloids,  it  must  be 
considered  dangerous.  Death  hiay  take  place  although  the  whole  of 
the  seeds  are  ejected.  A  child,  aet.  2,  swallowed  about  one  hundred 
seeds  of  stramonium,  weighing  sixteen  grains.  The  usual  symptoms 
were  manifested  in  an  hour,  and  the  child  died  in  twenty-four  hours, 
although  twenty  seeds  had  been  ejected  by  vomiting  and  eighty  by 
purging  {Med.  Gaz.,  vol.  15,  p.  194).  Sufficient  alkaloid  to  destroy 
life  had  been  absorbed  from  the  entire  seeds  and  carried  into  the  blood. 
In  a  case  which  became  the  subject  of  a  trial  at  Osnabriick,  a  woman 
administered  to  her  mother  a  decoction  of  the  bruised  seeds  of  the 
thornapple,  of  which  it  was  supposed  there  were  about  125.  She  very 
soon  became  delirious,  threw  her  arms  about,  and  spoke  incoherently"; 
she  died  in  seven  hours.  The  seeds  are  highly  poisonous,  inasmuch  as 
they  contain  a  larger  proportion  of  alkaloids  than  other  parts  of  the 
plant. 

Brown,  of  Lahore,  states  that  out  of  92  cases  of  “  hocussing  ”  no 
less  than  21  were  known  to  have  proved  fatal  from  the  drug,  and  prob¬ 
ably  many  more  are  really  fatal  from  it,  only  death  is  ascribed  to 
coincident  violence. 

There  is  no  definite  record  of  the  minimum  fatal  dose,  but  it  prob¬ 
ably  corresponds  very  closely  with  that  of  belladonna,  at  any  rate  as 
regards  the  active  principle,  the  two  being  practically  identical  in  this 
respect. 

Duration. — The  symptoms  commonly  come  on  in  about  ten  minutes 
after  the  poison  has  been  taken  *  they  may  be  delayed  from  half  to 
an  hour,  depending  on  the  skill  of  the  administrator.  In  accidental 
cases  the  shorter  limit  is  that  usually  observed.  In  fatal  cases  death 
usually  occurs  within  three  or  four  hours  ;  in  non-fatal  cases  recovery 
takes  a  day  or  two,  the  effect  on  the  pupils  being  the  last  to  disappear. 

Symptoms. — The  drug  has  a  bitter  taste,  which  it  generally  imparts 
to  the  food  with  which  it  is  mixed  ;  this  is  sometimes  recognised  when 
it  is  eaten.  Following  the  taste  there  soon  appear  symptoms  closely 
resembling  those  of  belladonna  poisoning.  There  is  at  first  a  dryness 
in  the  throat,  attended  with  a  feeling  of  faintness,  headache,  and  giddi¬ 
ness,  and  the  person  has  difficulty  in  walking  straight,  and  appears  as 
if  intoxicated,  while  at  the  same  time  he  is  very  restless.  The  pupils 
are  dilated,  and  he  will  sometimes  complain  of  indistinctness  of  vision, 
or  drowsiness,  and  he  almost  always  falls  asleep.  The  sleep  may  either 
increase  to  complete  insensibility  with  dilated  pupils,  a  flushed  face, 
and  muttering  delirium,  or  the  patient  may  awake  and  then  become 
delirious.  The  delirium  is  characterised  by  great  restlessness,  the 
person  affected  frequently  moving  about,  and  there  is  a  tendency  to 
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strip  naked  and  to  pick  at  various  objects.  The  pulse  is  generally 
slow,  and  there  is  great  thirst.  After  a  time  the  patient'  becomes 
again  insensible,  and  is  greatly  exhausted ;  sometimes  convulsions 
occur,  with  low  muttering  delirium,  and  at  length  he  dies.  If,  as  it 
more  frequently  happens,  he  recovers,  the  insensibility  persists  for  a 
day  or  more,  and  the  patient  remains  occasionally  in  an  idiotic  state, 
able  to  speak,  but  not  to  understand  for  some  time  longer,  and  he  has 
no  recollection  of  what  has  occurred  after  the  poisonous  meal.  Some¬ 
times  vomiting  is  an  early  symptom,  although  this  is  rare  (“  Poisons 
in  the  Punjab,”  1863,  p.  57). 

As  it  is  administered  by  skilled  professional  poisoners  in  India,  it 
causes  a  profound  lethargy  resembling  coma.  Chevers  notices  the 
occasional  early  occurrence  of  insensibility.  A  man  drank  two  mouth¬ 
fuls  of  a  poisoned  liquid,  complained  of  a  bitter  taste,  and  fell  down 
insensible  within  forty  yards  of  the  spot  where  he  had  drunk  the  liquid, 
and  did  not  recover  his  senses  until  the  third  day  after  (op.  cit.,  p.  137). 
In  these  cases,  probably  the  seeds  are  given  in  a  large  dose,  either  in 
solution  or  in  very  fine  powder. 

More  commonly  the  delirium  appears  rapidly,  the  victim  talks 
incoherently,  laughs  wildly,  moves  about  as  if  to  avoid  spectra,  and 
picks  or  catches  incessantly  at  real  or  imaginary  objects.  He  appears 
as  if  drawing  out  imaginary  threads  from  the  ends  of  his  fingers,  and 
his  antics  are  of  the  most  varied  and  ludicrous  kind.  The  pupils  are 
invariably  dilated,  and  the  spectra  are  illusions  depending  on  disordered 
vision.  Distant  objects  appear  near  to  him,  and  near  objects  as  if 
highly  magnified  ;  he  will  attempt  to  grasp  a  distant  object  as  if  it 
were  close  at  hand,  and  will  start  back  on  a  person  approaching,  as 
if  he  thought  the  person  was  quite  near  to  him.  In  the  second  stage 
of  poisoning,  there  is  either  great  drowsiness  or  complete  stupor,  some¬ 
times  passing  into  utter  insensibility,  with  stertorous  breathing.  The 
third  stage  of  final  delirium  is  similar  to  the  first  (op.  cit.,  p.  593).  The 
dilatation  of  the  pupil,  with  the  peculiar  train  of  symptoms  above 
described,  would  distinguish  this  state  from  ordinary  intoxication.  The 
bitter  taste  of  the  liquid  might  excite  suspicion  ;  but  if  the  person  is 
already  partially  intoxicated  he  might  easily  overlook  the  taste  of  his 
liquor.  For  some  additional  information  respecting  the  employment 
of  datura  by  the  professional  poisoners  of  India,  see  Irving’s  “Cases  of 
Food-Poisoning,”  etc.,  1864. 

Treatment. — Cases  must  be  treated  on  exactly  the  same  fines  as 
cases  of  belladonna  poisoning  (q.v.,  p.  727). 

Post-mortem  Appearances. — There  is,  beyond  finding  bits  of  the 
plant  in  the  stomach  or  intestines,  absolutely  nothing  to  indicate  death 
by  poison  even,  not  to  mention  death  by  a  particular  poison.  Irving 
describes  the  appearances  met  with  in  the  body  of  one  of  the  pro¬ 
fessional  Indian  poisoners,  Bassawur  Sungh,  who,  in  order  to  lull 
suspicion,  partook  of  the  poisoned  food  himself.  His  intended  victims 
became  insensible  ;  he  robbed  them  and  left  them  to  their  fate.  After 
a  time  they  recovered  their  senses,  and  gave  information  at  the  police- 
station.  The  poisoner  was  found  under  a  tree,  about  a  mile  from  the 
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place,  quite  insensible.  Remedies  were  unsuccessfully  used,  and  he 
died  shortly  after  being  apprehended.  On  his  person  was  found  all  the 
stolen  property,  besides  a  quantity  of  datura  seeds.  The  following 
were  the  post-mortem  appearances  : — The  pupils  were  widely  dilated  ; 
the  body  was  covered  with  dust,  as  if  it  had  been  rolled  on  the  ground. 
The  fingers  of  both  hands  were  firmly  clenched.  There  was  great 
venous  congestion  of  the  brain  and  membranes,  and  slight  effusion  of 
bloody  serum  under  the  membranes,  chiefly  on  the  right  hemisphere. 
About  an  ounce  of  dark  fluid  blood  was  found  at  the  base  of  the  skull. 
The  ventricles  contained  a  considerable  quantity  of  serum.  The  choroid 
plexus  was  unusually  full  of  blood.  In  the  stomach  there  was  a  quan¬ 
tity  of  food,  partly  digested,  in  which  were  found  seeds  of  datura  as 
well  as  seeds  of  the  Solanum  melongena,  which  in  form  they  somewhat 
resembled  (“  Cases  of  Food-Poisoning/’  etc.,  1864  ;  “  Ind.  Annals  of 
Med.  Sci.,”  No.  17). 

Analysis. — The  seeds  of  stramonium,  from  which  accidents  have 
most  frequently  occurred,  are  flattened,  kidney- shaped,  but  half  oval, 
rough,  and  of  a  dark-brown  or  black  colour.  The  seeds  are  liable  to 
be  mistaken  for  those  of  capsicum.  Brown  thus  describes  the  differ¬ 
ence  : — “  The  datura  seeds  present  dots  on  their  exterior,  which  on  a 
microscopical  examination  are  seen  to  be  composed  of  convoluted 
ridges  surrounding  spaces.  On  the  capsicum  seed  these  convoluted 
ridges  run  nearly  parallel  to  each  other,  and  are  joined  at  right  angles 
by  shorter  ridges  so  that  most  of  the  spaces  are  of  an  oblong  form,  and 
are  as  fines  curving  round  the  seed  :  but  in  datura,  the  ridges  are  more 
convoluted  and  irregular,  joining  at  acute  angles  and  circumscribing 
irregular  spaces  ”  (“  Poisons  of  the  Punjab,”  1863,  p.  67).  Of  the 
dry  datura  stramonium ,  about  eight  seeds  weigh  one  grain.  The  seeds 
of  the  Datura  fastuosa  are  very  similar  in  size  and  general  appearance. 
The  seeds  of  Datura  alba  are  larger,  flatter,  and  much  fighter-coloured, 
but  have  similar  microscopical  characters.  These  are  the  seeds  which 
are  chiefly  used  by  the  Thugs  and  the  poisoning  robbers  of  India. 

The  leaves  of  the  common  Datura  stramonium  are  well  characterised 
by  their  peculiar  shape. 

Daturine. — The  poisonous  properties  of  thornapple  were  formerly 
ascribed  to  the  presence  of  an  alkaloid,  daturine,  which  forms  about 
one  per  cent,  of  the  dried  vegetable.  According  to  Ladenberg,  it  is  a 
mere  mixture  of  atropine  and  hyoscyamine.  The  alkaloids  may  be 
extracted  from  organic  materials  by  the  process  described  on  p.  362. 
The  so-called  alkaloid  crystallises  in  long  colourless  prisms  or  needles  ; 
it  has  a  bitter  taste,  somewhat  acrid,  and  slightly  resembling  that  of 
tobacco.  It  is  poisonous.  The  eighth  of  a  grain  killed  a  sparrow  in 
three  hours.  When  placed  on  the  eye,  or  introduced  subcutaneously 
into  an  animal,  it  is  observed,  like  atropine,  to  cause  dilatation  of  the 
pupil.  When  heated  in  a  tube  it  is  decomposed,  and  ammonia  is 
evolved,  as  with  other  alkaloids.  It  is  soluble  in  water,  and  the 
solution  has  an  alkaline  reaction.  It  is  precipitated  by  tannic  acid 
and  by  potassio-mercuric  iodide.  Nitric  and  hydrochloric  acids  dis¬ 
solve  it,  without  producing  any  change  of  colour.  Sulphuric  acid 
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produces  a  pale  rose-red  colour  with  the  crystals,  which  becomes  pale] 
when  the  acid  mixture  is  diluted  with  water. 

Cases. — The  following  show  by  the  uniformity  of  symptoms  th< 
likeness  (probable  identity)  of  stramonium  to  belladonna  : — 

At  noon,  Mrs.  H.,  aged  fifty-three,  took  a  teaspoonful  of  an  anti-asthmatica 
powder  in  mistake  for  liquorice  powder.  At  12.45  p.m.,  when  sitting  down  t< 
dinner,  she  could  not  understand  a  dry  feeling  in  her  mouth,  which  sipping  wate 
did  not  affect  in  the  least ;  at  the  same  time  her  sight  became  blurred,  and  sh< 
experienced  a  peculiar  sensation  of  swelling  in  her  eyes  ;  lifting  the  glass  t( 
moisten  her  lips  she  exclaimed  at  the  weight  of  it,  and  feeling  herself  getting 
worse  she  told  her  husband  to  go  for  the  doctor,  and  from  this  time  rememberec 
nothing  till  about  6  or  7  p.m.  When  I  saw  her  at  2  p.m.  her  condition  bore  * 
remarkable  resemblance  to  a  case  of  delirium  tremens  ;  her  face,  however,  whicl 
was  markedly  pale,  was  not  expressive  of  suspicion  nor  anxiety,  nor  was  then 
any  clammy  perspiration,  the  skin  being  perfectly  dry.  Her  eyes  were  brigh 
and  staring,  the  pupils  dilated  but  not  excessively,  and  absolutely  insensible  t( 
light.  The  flow  of  ideas  was  very  rapid,  and  her  speech  so  fast  that  only  a 
times  could  any  sense  be  made  of  what  she  said.  Mirthful  delirium  and  hallu 
cinations  were  very  prominent,  but  illusions  and  delusions  were  markedly  absent 
Although  she  often  attempted  to  rise  she  seemed  unable  to  do  so  from  inco 
ordination  of  the  lower  extremities.  Sensation,  however,  was  perfect.  Th< 
power  of  swallowing  at  first  seemed  absent,  but  if  she  was  prevented  from  return 
ing  what  was  placed  in  her  mouth  she  swallowed  it.  Breathing  was  quiet,  bui 
the  pulse  was  very  rapid,  thready  and  compressible.  After  using  the  stomacl 
pump  freely,  nitrite  of  amyl  and  digitalin  (hypodermic)  were  administered,  am 
shortly  afterwards  pilocarpin  (one-third  of  a  grain).  Recovery  after  the  use  o 
the  latter  was  remarkably  rapid  ( B.M.J. ,  1,  1898,  p.  1071). 

Turner  (Amer.  Jour.  Med.  Sci.,  April,  1864,  p.  552)  describes  five  cases  o 
poisoning  by  these  seeds  in  children  under  ten  years  of  age.  They  had  eater 
them  in  the  scarcely  ripe  state,  when  they  are  not  very  bitter.  In  one  hour  anc 
a  half  two  of  the  children  were  found  to  be  fully  under  the  influence  of  the  poison 
They  were  lying  on  their  backs,  the  eyes  bright,  and  the  pupils  widely  dilated  anc 
insensible  to  light ;  the  conjunctivse  were  injected,  the  face  deeply  suffused  anc 
of  a  dark  crimson  colour  ;  there  was  difficulty  of  breathing,  inability  to  articulate 
and  a  state  of  complete  insensibility,  broken  occasionally  by  a  paroxysm,  during 
which  they  would  utter  some  indistinct  sounds  and  throw  their  hands  about,  a* 
if  trying  to  ward  off  some  threatening  evil.  Then  they  fell  into  a  comatose  state 
but  were  easily  roused  into  a  state  of  violent  excitement  ;  they  grasped  at  ima 
ginary  objects ;  there  was  picking  at  the  bed-clothes,  with  paroxysms  of  excessive 
laughter.  They  had  no  proper  control  over  their  limbs,  walked  with  a  stagger 
ing  gait,  and  fell  to  the  ground  as  if  intoxicated,  or  in  a  state  of  complete  exhaus 
tion.  They  recovered  under  treatment  in  about  twenty-four  hours  (see  alsc 
other  cases  in  the  same  journal,  January  7th,  1862,  p.  54). 

A  girl,  set.  5,  ate  about  half  a  dozen  stramonium  seeds,  together  with  some  ol 
the  pulpy  matrix  of  the  fruit.  Symptoms  came  on  within  twenty  minutes,  begin 
ning  with  dryness  and  burning  of  the  throat,  thirst,  inability  to  swallow,  nausee 
and  retching  but  no  vomiting,  pain  in  the  stomach,  flushed  face,  giddiness,  anc 
singing  in  the  ears.  Twitchings  of  the  muscles  of  the  forearm  were  next  ob 
served,  and  delirium  set  in.  When  seen  an  hour  and  a  half  after  eating  the  seeds; 
the  girl  was  lying  on  her  back,  delirious,  apparently  unconscious,  and  in  convul 
sions.  She  caught  at  imaginary  objects  in  the  air.  The  eyes  were  bright  anc 
glistening,  the  conjunctivse  red  and  injected,  and  the  pupils  widely  dilated 
The  delirium  was  of  a  busy  kind — fits  of  laughter  alternating  with  fits  of  crying 
and  horror.  The  convulsions  were  general.  The  skin  was  hot,  dry,  and  of  a 
deep  scarlet  hue  ;  the  temperature  normal ;  the  pulse  small  and  rapid  ;  the 
respiration  interrupted,  but  not  rapid.  She  recovered.  From  six  ounces  oi 
the  urine  voided  five  hours  after  the  seeds  were  eaten,  a  substance  was  obtained 
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by  Stas’s  process  which  dilated  the  pupil  when  applied  to  the  eye  of  a  man  ; 
and  this  dilatation  lasted  for  some  hours  (Canada  Lancet,  vol.  14,  p.  161). 
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Poisoning  by  Digitalis  purpurea. 

Source  and  Method  of  Occurrence.— The  purple  foxglove,  Digitalis 
purpurea,  is  a  well-known  common  wild  flower  in  England.  It  belongs 
to  the  Natural  Order  Scrophulariacese.  All  parts  of  the  plant  are 
poisonous  in  anything  like  large  quantities,  but  it  is  the  leaves  that 
are  used  for  medicinal  purposes. 

Owing  to  its  value  as  a  medicine  digitalis  has  been  more  closely 
studied  than  any  other  of  our  English  plants.  The  result  has  been  to 
disclose  several  bodies  of  an  alkaloidal  nature,  including  a  glucoside 
digitalin  and  three  other  (?  distinct)  principles  named  digitoxin,  digi- 
tonin,  digitalin.  Many  analytical  chemists  have  worked  on  the  active 
principles  of  digitalis,  each  has  found  and  given  a  name  to  his  own 
discovery,  but  no  two  agree.  The  Brit.  Pharm.  leaves  the  question 

alone. 

The  leaves  themselves,  one-half  to  two  grains,  the  infusion,  two 
to  four  drachms,  and  the  tincture,  five  to  fifteen  minims,  are  the  official 
preparations  of  the  drug  and  their  respective  doses. 

Digitalis  poisoning  is  not  common,  except  in  the  shape  of  over¬ 
doses  given  medicinally  but  injudiciously,  which  have  produced  un¬ 
pleasant  symptoms,  and  probably  hastened  the  end  in  many  cases 
of  heart  disease.  Sir  Thos.  Stevenson  has  seen  a  patient  undex  the 
influence  of  digitalis  die  very  suddenly  on  being  raised  by  the  nurse 

from  the  recumbent  to  the  sitting  posture.  ^ 

Probably  many  cases  occur  from  using  different  chemists’  so-called 
active  principle  with  the  same  name  but  different  composition. 

In  October,  1826  (at  the  C.  C.  C.),  a  quack  was  indicted  for  the  man¬ 
slaughter  of  a  boy  who  died  twenty-two  hours  after  taking  six  ounces 

of  a  strong  decoction  of  the  leaves. 

In  1864,  a  man  was  executed  in  Paris  for  murder  by  digitalin. 
Toxicity  and  Fatal  Dose. — Thirty-eight  grains  of  the  leaves  and 
nine  drachms  of  the  tincture  have  proved  fatal  (Luff),  so  that  the  plant 
and  its  official  preparations  cannot  be  considered  as  very  fatal  poisons, 
but  digitalin  operates  powerfully  on  man  and  animals  in  very  small 
doses,  and  must  be  regarded  as  a  deadly  poison.  One-sixteenth  of  a 
grain,  which  is  considered  to  be  equal  to  eight  grains  of  the  well-pre- 
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pared  powder  of  the  dried  leaves,  is  sufficient  to  cause  symptoms  of 
poisoning.  Doses  of  from  one- eleventh  to  one  thirty-second  part  of  a 
grain  have  lowered  the  pulse  and  caused  nausea,  vomiting,  griping, 
purging,  and  an  increased  secretion  of  urine  (Pereira,  “  Mat.  Med.”). 
Doses  of  from  one-quarter  to  one-half  of  a  grain  would  probably  prove 
fatal  to  life.  Homolle  found  in  experiments  on  himself  that  small 
doses  of  digitalin  taken  at  intervals  lowered  the  pulse  to  about  one- 
fourth  or  one-fifth  of  the  normal  standard  :  thus  in  himself  it  fell  to 
seventeen  in  one  minute,  which  represents  a  fourth  of  the  normal 
pulsations.  In  doses  of  from  one-fifteenth  to  one-thirtieth  of  a  grain 
in  twenty-four  hours,  digitalin  slackened  the  circulation.  In  doses 
above  one-fifteenth  of  a  grain,  it  produced  on  adults  emetic  and  pur¬ 
gative  effects,  sometimes  suddenly,  at  others  slowly  and  gradually. 
In  doses  of  from  one  to  two  grains,  unless  speedily  thrown  off  by 
vomiting,  it  killed  dogs  in  a  few  hours  (Orfila,  “  Toxicologie,”  vol.  2, 
p.  350  ;  see  also  a  paper  by  Fagge  and  Stevenson,  Guy’s  Hosp.  Rep., 
1866,  p.  37). 

All  the  “  extractives  ”  of  digitalis  are  found  to  be  extremely  active 
in  very  small  doses. 

It  is  found  that  digitalis  is  more  rapidly  absorbed  from  the  stomach 
than  excreted  by  the  kidneys,  and  hence  it  has  been  called  a  cumulative 
poison.  It  deserves  rather  to  be  spoken  of  as  a  drug  to  be  used  with 
caution,  i.e.  the  quantity  of  urine  must  be  measured  frequently  while 
the  patient  is  taking  digitalis. 

Symptoms. — The  effects  from  a  pharmacological  point  of  view  have 
been  very  carefully  studied  (Lauder  Brunton,  <c  Pharmacology  ”), 
and  it  has  been  found  to  have  three  principal  actions  :  (1)  it  is  an  irri¬ 
tant  to  the  stomach  ;  (2)  it  slows  and  makes  more  forcible  the  heart¬ 
beat — eventually  by  exhaustion  quickens  and  enfeebles  it ;  (3)  it 

increases  the  tone  of  the  arterioles  and  so  increases  blood  pressure, 
eventually  by  exhaustion  diminishing  both  tone  and  pressure. 

A  young  man  swallowed  a  strong  decoction  of  foxglove  by  mistake 
for  purgative  medicine.  He  was  soon  seized  with  vomiting,  pain  in 
the  abdomen,  and  purging.  In  the  afternoon  he  fell  asleep.  At 
midnight  he  awoke,  was  attacked  with  violent  vomiting,  colic,  con¬ 
vulsions,  and  the  pupils  were  dilated  and  insensible  to  light ;  his 
pulse  was  slow  and  irregular.  He  died  twenty-two  hours  after  taking 
the  poison  (Wibmer,  op.  cit.,  “Digitalis  ”).  A  few  grains  of  the  pow¬ 
dered  leaves  have  been  known  to  produce  giddiness,  languor,  dimness 
of  sight  and  other  nervous  symptoms.  A  drachm,  however,  has  been 
taken  without  causing  death  ;  but  in  this  instance  it  produced  the 
most  violent  vomiting.  A  woman  made  an  infusion  of  digitalis,  and 
swallowed  it  by  mistake.  The  symptoms  which  followed  were  vomit¬ 
ing,  paleness  of  the  face,  coldness  of  the  skin,  prostration,  muscular 
feebleness,  a  persistent  feeling  of  drunkenness,  headache,  giddiness, 
confusion  of  sight,  dilatation  of  the  pupils,  and  loss  of  sensibility.  The 
vomiting  was  constant,  and  aggravated  by  anything  that  was  taken. 
There  was  constipation  of  the  bowels,  with  suppression  of  urine.  There 
was  thirst,  with  pains  in  the  abdomen  increased  by  pressure,  and  great 
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restlessness  at  night.  At  first  the  pulse  was  fifty-two.  On  the  fourth 
day  it  was  forty-one  to  forty-two.  On  the  fifth  day  it  was  fifty-eight, 
less  irregular,  and  the  symptoms  had  abated.  During  the  night  she 
got  up,  and  on  returning  to  her  bed  suddenly  fainted,  and  died.  A 
person  labouring  under  symptoms  of  poisoning  by  digitalis  should 
always  be  kept  in  the  recumbent  posture  ( Edin .  Month.  Jour.,  1864, 
p.  169).  In  the  clinical  cases  the  symptoms  are  much  the  same,  but 
the  heart  gets  very  rapid  and  irregular  when  the  dose  is  a  deleterious 
one. 

Treatment. — The  stomach  should  be  emptied  if  parts  of  the  plant 
have  been  taken  ;  beyond  this,  but  little  can  be  done.  In  the  clinical 
cases  the  main  thing  is  the  cessation  of  administration.  Digitalis  is  a 
good  antidote  to  aconite  poisoning,  but  in  the  converse  proposition  it 
has  to  be  remembered  that  the  rapid  feeble  pulse  of  digitalis  poisoning 
is  due  to  exhaustion  of  the  nerve  centres,  and  therefore  not  altogether 
likely  to  be  benefited  by  aconite,  which  in  itself  will  soon  exhaust  the 
same  centres.  In  the  B.M.J .,  2,  1899,  p.  1264,  is  an  account  of  experi¬ 
ments  by  J.  J.  Taylor  and  C.  R.  Marshall  on  the  treatment  of  digitalis 
poisoning  ;  they  finally  conclude  that  it  must  be  symptomatic,  as 
there  is  no  available  antidote. 

Post-mortem  Appearances.-— Beyond  bits  of  the  plant  there  is 
nothing  to  be  expected,  unless  it  be  slight  inflammation  of  the  stomach 

owing  to  the  irritant  action  of  the  drug. 

Analysis. — In  reference  to  the  infusion  or  tincture,  except  there 
be  sufficient  to  allow  of  the  separation  of  digitalin,  there  is  no  chemical 
process  known  by  which  the  poison  may  be  recognised.  If  any  frag¬ 
ments  of  leaves  or  seeds  are  found  in  the  contents  of  the  stomach  or 
in  food,  they  may  be  identified  by  the  aid  of  the  microscope. 

It  is  stated  that  digitalin  constitutes  only  one  per  cent,  of  the  dried 
leaves.  In  reference  to  the  seeds  of  the  foxglove,  they  are  of  a  reddish- 
brown  colour,  remarkably  small,  oblong  and  somewhat  angular  in 
shape.  They  have  peculiar  markings.  By  the  aid  of  the  microscope 
they  may  be  easily  distinguished  from  the  seeds  of  hyoscyamus,  datura, 
belladonna,  and  most  other  poisonous  plants. 

The  toxicological  properties  of  digitalin,  and  other  extractives,  have 
been  investigated  by  many  pharmacologists  ( vide  B.M.J. ,  Epit.,  1, 
1900,  p.  52).  The  commercial  article  has  a  pale  fawn  colour.  The 
French  and  German  varieties  are  not  identical.  Nativelle  has  obtained 
it,  by  the  aid  of  boiling  90  per  cent,  alcohol,  in  fine  white  and  shining 
needles  ( Pharm .  Jour.,  1872,  April  27th,  p.  865).  Alcohol  is  its  best 
solvent.  Boiling  water  takes  it  up  in  small  quantity,  acquiring  a  tea¬ 
like  odour  :  its  solutions  are  intensely  bitter.  It  is  a  mixture  of 
neutral  vegetable  principles,  having  neither  alkaline  nor  acid  reaction. 
In  solution  it  is  precipitated  by  tannic  acid,  but  not  by  potassio- 
mercuric  iodide  ;  and  by  this  property  it  may  be  distinguished  fiom 
the  alkaloids.  When  heated  in  a  tube  it  melts  and  is  decomposed, 
evolving  an  acid,  and  not  an  ammoniacal  vapour.  Strong  nitric  acid 
dissolves  it,  and  gives  to  it  a  deep  orange-red  colour.  This  acid  solu¬ 
tion  speedily  acquires  a  pale  yellow  colour  on  standing.  Iodic  acid 
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is  unchanged  by  it.  Hydrochloric  acid  dissolves  it,  and  when  gently 
heated  the  solution  becomes  green.  Strong  sulphuric  acid  gives  to 
it  a  brown  colour,  and  after  exposure  for  some  time  or  by  a  gentle 
heat  this  colour  changes  to  a  purplish  black.  If  the  sulphuric  acid 
solution  is  diluted,  the  liquid  immediately  assumes  a  dingy  green 
colour.  Diluted  sulphuric  acid  heated  with  the  powder  gives  a  red¬ 
dish-black  colour.  Grandeau  has  suggested  another  test.  If  the 
digitalin  has  been  previously  dissolved  and  the  liquid  evaporated, 
sulphuric  acid  imparts  a  rose  colour  to  small  quantities,  or  a  reddish- 
brown  or  even  brown  colour  when  the  digitalin  is  in  rather  large  quan¬ 
tity.  If  the  digitalin,  moistened  with  sulphuric  acid,  is  exposed  to  the 
vapour  of  bromine,  it  immediately  assumes  a  violet  colour.  This 
peculiar  colour  is  observed  even  with  the  faintest  trace  of  digitalin, 
and  it  is  regarded  by  him  as  characteristic.  Seventeen  of  the  alkaloids 
and  principles  thus  tested  did  not  acquire  a  violet  colour  ( Clnem .  News, 
July  16th,  1864,  p.  26).  According  to  Grandeau,  digitalin  readily 
admits  of  separation  by  dialysis  from  organic  liquids.  Tardieu  and 
Roussin  and  Sir  Thomas  Stevenson  have  not  found  this  method  so 
successful  in  practice  as  these  experiments  on  pure  digitalin  would 
appear  to  indicate.  According  to  some  old  authorities  digitalin,  when 
in  a  separate  state,  may  be  detected  by  the  red  colour  produced 
when  its  solution  is  mixed  with  a  dilute  watery  solution  of  dried  ox- 
bile,  and  then  with  a  quantity  of  strong  sulphuric  acid  sufficient  to 
raise  the  temperature  to  158°  F.  The  test  is  inapplicable  when  sugar 
or  several  glucosides  are  present.  Fagge  and  Sir  Thomas  Stevenson 
found  the  physiological  test  applied  to  a  frog  the  best  test  for  the 
presence  of  digitalin  (Guy’s  Hosp.  Rep.,  1866,  p.  37). 

The  aqueous  extract  obtained  in  the  usual  way  (p.  362)  from  organic 
matter  is  best  shaken  out  with  chloroform,  in  which  all  the  active 
principles  of  digitalis  are  soluble  ;  they  are  not  all  soluble  in  ether  nor 
in  benzine  ;  it  is  to  be  remembered  that  digitalin  in  acid  solution  is 
taken  up  by  chloroform  (Mann). 


Cases. — Digitalin,  has  acquired  some  notoriety  by  reason  of  the  trial  of  Couty 
de  la  Pommerais,  at  Paris,  in  1864,  for  the  murder  of  his  mistress,  a  woman 
named  Pauw.  The  deceased,  who  was  about  forty  years  of  age,  and  in  the  en¬ 
joyment  of  good  health,  was  suddenly  seized  with  violent  vomiting,  and,  after 
an  illness  of  about  twenty-four  hours,  died  onNovember  17th,  1863.  The  prisoner 
had  induced  her  to  insure  her  life  in  various  insurance  offices  for  enormous  sums 
of  money,  quite  disproportioned  to  her  circumstances.  Immediately  after  her 
death  he  put  in  a  claim  for  these  large  insurances.  The  body  of  the  deceased 
was  exhumed,  and  inspected  for  the  first  time  thirteen  days  after  death.  The 
viscera  throughout  were  healthy  ;  they  presented  no  unusual  appearance,  and 
revealed  no  natural  cause  of  sudden  death.  The  stomach  and  bowels,  which 
were  well  preserved,  bore  no  marks  of  the  action  of  poison  :  and,  on  a  chemical 
analysis,  no  poison  of  any  kind  could  be  detected  in  these  organs  by  Tardieu  and 
Roussin.  The  symptoms,  during  the  illness,  owing  to  there  being  no  suspicion 
of  poisoning,  were  not  accurately  observed.  Repeated  vomiting,  with  great 
depression  and  exhaustion,  seem  to  have  been  the  most  prominent.  Failing  to 
detect  any  poison  by  chemistry  and  the  microscope,  the  experts  adopted  the 
physiological  test  of  administering  prepared  alcoholic  and  aqueous  extracts  of 
the  stomach  and  intestines  to  animals.  An  attempt  made  to  separate  the  active 
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principle  and  remove  the  organic  matter  by  dialysis,  did  not  yield  satisfactory 
results  (“  Ann.  d’Hyg.,”  1 864,  2,  105).  Seventy-five  grains  of  the  mixed  extracts 
above  mentioned  were  introduced  subcutaneously  into  the  thigh  of  a  dog.  The 
animal  vomited  twice  ;  and  in  four  hours  the  pulsations  of  the  heart  sank  from 
102  to  86  ;  its  action  was  irregular  and  intermittent,  and  the  respiration  was  deep 
and  painful.  There  were  no  narcotic  symptoms  ;  on  the  next  day,  the  dog  was 
better,  and  it  completely  recovered.  Sixty  grains  of  these  extracts  in  water, 
administered  to  a  rabbit  by  means  of  a  funnel,  caused  death  in  a  few  minutes, 

probably  from  syncope  (or  asphyxia  ?). 

The  deceased,  during  her  fatal  illness,  had  vomited  on  the  floor  of  her  room. 
An  alcoholic  extract  was  made  of  the  scrapings  of  the  floor  and  of  the  substances 
deposited  between  the  planks.  No  mineral  poison  was  found  in  it.  Seventy- 
five  grains  of  this  extract  were  introduced  subcutaneously  into  the  thigh  of  a  dog. 
The  animal  suffered  from  vomiting  and  depression  of  the  action  of  the  heart,  and 
died  in  about  twenty -two  hours.  There  was  no  coma  nor  insensibility  at  any 
time.  Thirty-one  grains  of  the  same  extract  diffused  in  water  were  adminis¬ 
tered  to  a  rabbit  by  means  of  a  funnel.  In  less  than  three  hours  after  the  injec¬ 
tion  the  animal  died,  having  suffered  from  irregular  and  depressed  action  of  the 
heart.  Sixty  grains  of  an  alcoholic  extract  from  the  scrapings  of  the  floor,  said 
to  be  free  from  vomited  matters,  had  no  effect  upon  an  annual. 

These  two  extracts  of  the  floor  had  different  chemical  properties.  The  first, 
containing,  as  it  was  believed,  a  portion  of  the  vomited  matters,  amounted  to 
half  an  ounce.  It  was  of  a  brown  colour,  had  a  rancid  oily  odour,  and  a  bitter 
taste.  Its  solution  was  precipitated  by  tannic  acid  ;  it  was  coloured  purple -red 
by  sulphuric,  and  green  by  hydrochloric  acid.  The  second  was  colouied,  had  an 
oily  aspect,  but  no  bitterness.  It  was  not  precipitated  by  tannic  acid,  and  was 
feebly  coloured  by  sulphuric  and  hydrochloric  acids  ;  the  results  being 
different  from  those  obtained  with  the  first  extract.  It  was  objected  to  any 
inferences  from  the  properties  of  these  extracts,  that  deceased’s  room  had  been 
formerly  occupied  by  a  photographic  artist  ;  but  it  is  expressly  stated  that  no 
noxious  mineral  substances,  such  as  are  used  in  photography,  weie  found  in 
them.  No  attempt  was  made  to  procure  digitalin  from  the  extracts  ;  the  pres¬ 
ence  of  this  principle  was  a  matter  of  inference,  from  the  extracts  produced  ; 
and  the  reason  assigned  for  the  extract  derived  from  the  stomach  and  bowels  of 
deceased  having  no  fatal  effect  upon  animals,  was  that  the  quantity  of  the  active 
principle  left  in  the  body  at  the  time  of  death  was  too  small. 

Tardieu  and  Roussin  deposed  at  the  trial  that  the  deceased  had  died  from  a 
vegetable  poison  which  produced  no  marked  change  in  the  body,  which  could  not 
be  revealed  by  chemical  analysis,  but  only  by  its  noxious  effects  on  animals.  The 
effects  on  animals  were  in  this  case  similar  to  those  caused  by  digitalin,  and  with¬ 
out  positively  affirming  that  the  deceased  woman,  Pauw,  had  died  from  this 
poison,  there  was  the  strongest  presumption  that  she  fell  a  victim  to  it.  The 
deceased  was  quite  well  the  day  before  her  death,  and  the  post-mortem  examina¬ 
tion  of  the  body  proved  the  absence  of  any  natural  cause  to  account  for  this 

sudden  death.  ,  .  ,  .  , 

In  reference  to  the  accused,  it  was  proved  that  he  had  in  his  possession  a  large 

number  of  poisons  of  a  deadly  kind,  including  digitalin  ;  that  he  had  at  three 
different  times  purchased  as  much  as  fifty-two  grains  of  tins  poison,  of  which 
much  had  been  used,  and  that  those  quantities  were  inconsistent  with  any  rea¬ 
sonable  medical  requirements.  As  the  prisoner  was  a  homoeopathic  practitioner, 
the  purchase  and  actual  use  of  such  large  quantities  of  so  potent  a  drug  were 
quite  inexplicable  on  any  theory  consistent  with  his  innocence.  On  the  other 
hand,  the  case  was  equally  against  him  in  its  moral  aspects  ;  it  was  clearly 
established  that,  by  reason  of  the  large  insurances  effected  on  her  life,  he  had  a 
strong  motive  in  the  death  of  the  woman,  that  a  long  cessation  of  their  intimacy 
had  taken  place  by  reason  of  his  marriage  with  another  person,  that  he  had 
suddenly  and  without  any  reasonable  grounds  renewed  Ins  intimacy  with  the 
deceased  and  the  date  of  her  fatal  illness  was  in  accordance  with  these  visits  thus 
renewed.’  In  short,  De  la  Pommerais  had  the  motive,  means,  and  opportunity 
of  destroying  the  life  of  this  woman  by  poison,  and  no  theory  consistent  with 
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his  innocence  could  be  suggested,  by  those  who  defended  him,  to  explain  satis¬ 
factorily  the  mass  of  moral  and  medical  circumstances  which  were  clearly  proved 
against  him.  Further,  he  overacted  his  part,  and  by  forged  letters  and  corre¬ 
spondence  had  shown  that  he  had  fully  anticipated  the  sudden  death  of  the  woman 
Pauw,  and  the  explanations  that  might  be  required  of  him  in  order  to  account 
for  this  event.  Apart  from  any  questions  respecting  the  speculative  character 
of  the  medical  evidence,  there  were  circumstances  proved  in  this  case  which  were 
inconsistent  with  any  theory  of  the  innocence  of  the  accused.  The  jury  found 
him  guilty  of  murder,  and  he  was  executed  (Tardieu,  “  Etude  Medico-legale 
sur  PEmpoisonnement  ”). 
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Poisoning  by  Erythroxylon  coca  (Cocaine). 

Source  and  Method  of  Occurrence. — Erythroxylon  coca  is  the  plant 
from  the  leaves  of  which  cocaine  (Ci7H2N04)  and  other  alkaloids  are 
extracted.  It  grows  or  is  cultivated  in  most  tropical  countries. 
The  alkaloid  has  lately  come  to  enjoy  a  great  reputation  as  a  local 
anaesthetic,  and,  in  consequence,  has  been  used  very  largely,  with, 
in  a  good  many  cases,  most  disastrous  results,  both  from  acute  poison¬ 
ing  and  from  the  habit  of  taking  the  drug  in  small  quantities. 

The  official  preparation  of  the  plant  is  the  alkaloid,  the  dose  of  the 
hydrochlorate  of  which  is,  officially,  one-fifth  to  half  a  grain  ;  there  is 
also  a  5  per  cent,  solution  for  hypodermic  use,  the  dose  of  which  is 
given  as  five  to  ten  minims.  Lamellae,  containing  one-fiftieth  grain, 
trochisci,  containing  one- twentieth  grain,  and  an  ointment,  containing 
four  grains  in  100,  are  also  prepared.  Many  preparations  of  coca 
leaves  are  made,  elixir,  extract,  infusion,  vinum,  etc.,  none  of  which 
are  official. 

So  far  as  the  editor  is  aware,  no  homicidal  case  of  the  use  of  cocaine 
has  yet  been  recorded  ;  one  accidental,  and  three  suicidal  deaths,  are 
recorded  in  1901  by  the  Registrar-General,  but  this  does  not  represent 
a  small  fraction  even  of  the  cases  in  which  symptoms  of  an  unpleasant 
kind  have  occurred  or  developed  from  the  use  of  cocaine,  which  seems 
to  be  as  attractive  as  if  not  more  so  than  morphia,  to  people  of  feeble 
resolution.  During  the  war  the  sale  of  cocaine  has  been  very  strin¬ 
gently  curtailed  owing  to  the  evils  of  the  habit# amongst  soldiers. 
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Its  use  amongst  dentists  for  local  anaesthesia  gives  rise  to  a  very 
large  number  of  cases  of  poisoning  every  year.  Happily,  but  few  are 
fatal.  One  such,  however,  occurred  in  1908  in  the  practice  of  an 
unqualified  man,  and  gave  rise  to  a  criminal  charge. 

Toxicity  and  Fatal  Dose. — About  two-thirds  of  a  grain  seems  to  be 
the  smallest  recorded  dose  which  has  caused  death  (Mann),  but  in 
regard  to  toxicity,  the  power  of  the  resistance  of  the  human  frame 
seems  to  be  capable  of  almost  indefinite  increase  by  habit  (as  in  the 
case  of  opium).  Mann  ( loc .  cit.)  records  the  case  of  a  man  who  habitu¬ 
ally  injected  twenty-three  grains  daily  beneath  his  skin,  and  much 
larger  habitual  doses  are  on  record.  Sir  Thos.  Stevenson,  in  the  last 
edition  of  this  work,  states  that  even  one-sixth  of  a  grain,  hypoder¬ 
mically,  may  cause  toxic  symptoms. 

For  a  case  where  one  grain  injected  for  tooth  extraction  proved  fatal,  vide 
Lancet ,  2,  1901,  p.  533. 

A  case  of  recovery  after  eight  to  nine  grains  ( Lancet ,  1,  1895,  281). 

A  fatal  case  from  swallowing  two  drachms  of  a  10  per  cent,  solution,  equal  to 
twelve  grains  approximately,  is  reported  with  autopsy  in  the  Lancet ,  2,  1895, 
p.  1 104.  In  recording  this  case.  Dr.  Garland  gives  the  following  references  : — 

“  A  man,  mentioned  by  Haenel  ( Berliner  klinische  Wochenschrift ,  1888,  p. 
890),  in  whom  the  injection  of  one  and  one-third  of  a  grain  was  followed  by  a 
fatal  result.  Zambianchi  ( Gazzetta  degli  Ospedali,  1888)  also  records  a  case  where 
death  occurred  in  a  female  after  three  grains  and  a  half  had  been  administered 
hypodermically.  It  is  stated  that  a  man  died  almost  immediately  after  swallow¬ 
ing  twenty -two  grains  (Guy  and  Ferrier  :  ‘  Forsenic  Medicine,’  7th  ed.,  1895,  p. 
626).  Montalti  ( Lo  Sperimentale,  1888,  p.  294)  relates  in  full  detail  the  case  of  a 
woman  in  whom  death  occurred  after  twenty-two  grains  accidentally  swallowed. 
The  first  published  fatal  case  in  England  was  that  of  a  man  who  was  given  in 
mistake  twenty  grains  and  succumbed  in  about  an  hour  ( Lancet ,  February  9th, 
1889).  A  fatal  case  occurred  in  Russia  from  a  dose  of  twenty-two  grains  admin¬ 
istered  by  rectal  injection  ( Lancet ,  September  28th,  1 889).  A  melancholy  interest 
attached  to  this  case,  as  the  surgeon  who  in  mistake  prescribed  this  overdose 
immediately  afterwards  committed  suicide.  Recoveries  have  taken  place  after 
very  large  doses  taken  into  the  stomach.  The  most  typical  case  of  the  kind  I  am 
acquainted  with  is  that  of  a  man  who  swallowed  forty-six  grains  and  recovered 
(Dixon  Mann,  loc.  cit.).  On  the  other  hand,  serious  symptoms  of  poisoning  have 
been  occasioned  by  the  hypodermic  administration  of  such  doses  as  the  seventh 
of  a  grain  (Luff  :  ‘  Forensic  Medicine,’  1st  ed.,  vol.  1,  1895,  p.  314)  and  less  than 
half  a  grain  (Gooding  :  Lancet ,  February  25th,  1888).  One-twentieth  of  a  grain 
given  subcutaneously  to  a  girl  gave  rise  to  dangerous  symptoms  (Hamilton  : 
‘  System  of  Legal  Medicine,’  1st  ed.,  vol.  1,  p.  429,  1894),  and  a  hundredth  of  a 
grain  applied  to  the  eye  of  a  patient  aged  fourteen  years  has  occasioned  symp¬ 
toms  of  poisoning  {ibid.).  The  case  I  have  above  reported  lends  support  to  the 
correctness  of  Mannheim’s  ( Zeitschrift  fur  klinische  Medicin,  1891,  p.  380) 
estimate  that  the  fatal  dose  of  cocaine  is  about  fifteen  grains.  In  the  present 
state  of  our  knowledge  it  is,  however,  practically  impossible  to  state  the  smallest 
lethal  dose,  seeing  that  a  dose  of  two -thirds  of  a  grain  has  caused  death,  and  so 
minute  a  dose  as  a  hundredth  of  a  grain  has  given  rise  to  symptoms  threatening 
life.” 

Duration. — Local  anaesthesia  is  produced  in  a  few  minutes  by 
cocaine  solutions,  and  a  similar  period  usually  elapses  before  ill  effects 
are  produced  by  toxic  doses  in  acute  cases.  As  in  the  case  of  morphia, 
danger  is  not  over  for  many  hours  after  a  large  dose,  in  one  unaccus¬ 
tomed  to  the  drug. 
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Symptoms  are  extraordinarily  variable  quite  apart  from  the 
mode  of  administration.  In  Acute  Cases. — There  are  nausea,  vomit¬ 
ing,  headache,  giddiness,  loss  of  vision,  profuse  perspiration,  lividity, 
cramps  in  the  region  of  the  stomach,  a  quick  irregular  feeble  pulse, 
shallow  gasping  respiration,  convulsions,  paralysis,  and  in  some  cases 
delirium  (vide  1888,  1,  p.  151). 

A  man,  at.  40,  injected  beneath  his  skin  half  a  grain  of  the  alkaloid  to  remedy 
the  after-effects  of  drunkenness.  Twenty  minutes  later,  he  was  found  lying  on  a 
doorstep,  pale,  with  dilated  pupils,  and  the  conjunctiva  of  the  eyes  insensitive. 
The  breathing  was  slow  and  difficult,  the  pulse  140  in  the  minute.  He  was 
sensible,  unable  to  articulate,  and  could  not  swallow,  liquids  being  rejected  from 
the  mouth.  The  patient  was  in  a  serious  state  for  some  time,  but  recovered. 
This  man  had  previously  had  repeated  doses  of  five  and  six-tenths  of  a  grain 
administered  by  injection  every  half-hour  till  three  grains  had  been  used,  with¬ 
out  ill  effects  (B.M.J.,  1887,  1,  p.  524).  In  other  cases  alarming  symptoms  of 
depression  have  been  produced  by  the  application  of  solutions  of  cocaine  to 
mucous  membranes,  and  when  injected  before  surgical  and  dental  operations 
(B.M.J.,  1887,  1,  p.  676  ;  1888,  1,  p.  151). 

Deafness  ;  loss  of  taste  and  smell ;  profuse  perspiration  ;  inter¬ 
mittent  pulse ;  shallow,  irregular,  gasping  convulsive  breathing ; 
impairment  of  gait  and  speech  ;  muscular  rigidity  ;  convulsive  twitch- 
ings  and  paralysis  are  none  of  them  rare  in  the  cases  taken  as  a  whole. 

These  symptoms  are  doubtless  due  to  a  paralysing  effect  of  the 
drug  on  peripheral  nerves  and  may  be  explained  through  cardio¬ 
vascular  and  respiratory  failure. 

In  the  chronic  cases  or  the  cocaine  habit  it  is  difficult  to  say  what  in 
the  nature  of  neurasthenia  is  not  alleged  to  be  a  symptom  (vide  also 
case  onp.  771  where  neurasthenia  followed  or  was  alleged  to  have  been 
caused  by  one  dose).  Like  morphia  the  habit  of  taking  cocaine  seems 
to  sap  the  moral  fibre  of  its  devotees,  and  they  become  reckless  of 
everything  in  their  efforts  to  obtain  their  dose  ;  lying,  cheating, 
stealing — nothing  comes  amiss  to  them  so  that  their  craving  is  satisfied. 
The  cases  (infra)  illustrate  these  points  in  some  measure,  and  corrobora¬ 
tion  is  afforded  by  several  inquests  in  1918-1919. 

;In  tropical  climates,  Bolivia  and  Peru,  where  the  coca  leaves  are 
chewed,  it  would  appear  to  have  some  action  on  the  cortex  cerebri, 
for  it  seems  to  render  great  exertion  possible  when  without  the  drug 
such  endurance  would  be  impossible. 

Duration. — The  duration  of  intoxication  may  be  very  short,  half 
an  hour  or  less,  but  it  is  sometimes  alleged  to  last  for  days,  weeks,  or 
even  months.  The  evidence  on  this  point  is  very  unreliable,  being 
tainted  with  the  motive  of  extracting  damages,  evading  responsibility, 
etc.  When  death  ensues  from  one  dose  it  may  take  place  in  as  short 
a  time  as  twelve  minutes,  or  may  be  delayed  several  hours  (vide  cases 
on  pp.  769-770). 

Treatment. — Nothing  but  detention  in  a  retreat  and  strict  watch¬ 
ing  will  ever  cure  the  habit.  For  acute  cases  emptying  of  the  stomach 
is  naturally  the  first  requisite  and  then  general  stimulants  such  as 
ammonia,  ether,  etc.  Nitrite  of  amyl  is  said  also  to  be  of  assistance 
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used  as  an  inhalation.  Strong  coffee,  strychnine,  and  digitalis  may 
also  be  tried.  Chloroform  may  be  used  if  spasms  are  violent.  Some 
medical  men  make  it  a  practice  to  give  a  preliminary  hypodermic  dose 
of  from  one-eighth  to  one-fourth  grain  of  morphia,  according  to  the 
age  of  the  patient.  The  physiological  antagonism  between  the  drugs 
is  pronounced,  so  that  while  morphine  is  not  an  absolute  antidote  it 
is  at  least  most  valuable  in  counteracting  the  toxicity  of  cocaine 
[Lancet,  2,  1898,  p.  1209). 

Post-mortem  Appearances. — Nothing  whatever  characteristic,  but 
as  the  drug  is  so  frequently  taken  hypodermically  marks  of  punctures 
of  the  needle  should  be  looked  for. 

Analysis. — Cocaine  may  be  sought  for  by  the  method  on  p.  362. 

To  the  alkaloidal  residue  left  after  the  final  evaporation  of  the 
chloroform  and  ether  mixture,  the  following  tests  may  be  applied  : — 

1.  If  a  few  drops  of  strong  nitric  acid  are  added  to  a  small  quantity 
of  solid  cocaine,  or  to  one  of  its  salts,  and  the  mixture  evaporated  to 
dryness  on  a  water  bath,  the  residue  gives,  on  stirring  with  a  drop  or 
two  of  a  strong  solution  of  caustic  potash  in  absolute  alcohol,  a  distinct 
odour  of  ethyl  benzoate,  recalling  that  of  peppermint,  or  citronella, 
or  meadow-sweet.  Da  Silva,  who  first  described  this  test,  considers 
it  to  be  an  extremely  delicate  one  for  cocaine,  but  the  odour  is  scarcely 
distinctive  enough  to  render  the  test  by  itself  an  absolutely  reliable 
one. 

2.  If  to  a  few  drops  of  strong  sulphuric  acid  in  a  porcelain  dish 
some  powdered  or  crystallised  resorcin  be  added,  and  the  mixture 
moved  to  and  fro  a  little,  the  subsequent  addition  of  a  small  quantity 
of  cocaine  produces  a  splendid  blue  coloration,  changing  to  a  light 
rose  colour  on  the  addition  of  caustic  soda.  Goeldner  (Pharm.  Zeit ., 
34,  471)  states  that  no  other  alkaloids  give  anything  approaching  to 
this  reaction. 

3.  If  a  few  drops  of  a  5  per  cent,  solution  of  chromic  acid  in  water 
are  added  gradually  to  a  solution  of  cocaine  hydrochloride,  each  drop 
produces  a  precipitate  which  immediately  re-dissolves.  If  now  a  small 
quantity  of  strong  hydrochloric  acid  be  added,  a  heavy  yellow  precipi¬ 
tate  of  cocaine  chromate  is  produced.  This  reaction  is  stated  by 
Metzer  (ibid.,  697)  to  be  peculiar  to  cocaine. 

4.  The  physiological  test  may  be  used  by  applying  a  solution  of 
cocaine  hydrochloride  to  the  tongue  or  lips,  when  a  feeling  of  numb¬ 
ness  is  produced,  due  to  the  local  anaesthetic  action  of  the  alkaloid 
(Luff). 

Cases. — Percy  Smith  records  ( Journ .  Mental  Science,  July,  1892)  the  case  of  a 
nurse  aged  thirty-nine,  who  entered  Bethlem  Hospital  as  a  voluntary  boarder 
for  the  cocaine  habit.  She  had  previously  been  addicted  to  the  use  of  morphine 
and  laudanum,  and  her  mother  had  been  the  victim  of  the  morphine  habit.  She 
had  commenced  to  take  cocaine  about  eight  months  previously,  and  had  gradu¬ 
ally  increased  the  dose  until  ten  grains  was  her  usual  quantity,  though  she  occa¬ 
sionally  took  twenty-four  and  even  thirty-six  grains  at  a  single  dose.  For  the 
first  six  hours  after  a  dose  of  ten  grains  she  felt  more  able  and  inclined  for  work 
whilst  sitting,  but  she  could  not  go  about,  as  it  produced  a  feeling  of  weakness  ; 
at  the  end  of  that  time  she  would  be  disinclined  to  do  anything  and  would  lie 
M.J.— VOL.  II.  19 
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down,  but  could  not  sleep  ;  about  a  quarter  of  an  hour  after  a  dose  she  usualh 
suffered  from  vertigo  for  an  hour  and  from  palpitation  for  some  hours  ;  she  als< 
had  great  dryness  of  mouth,  thirst  and  anorexia.  After  a  large  dose  there  wa 
difficulty  in  swallowing.  She  had  hallucinations,  and  imagined  she  saw  peopt 
and  heard  them  talking  to  her,  and  used  to  carry  on  conversations  with  then 
although  she  knew  that  they  were  hallucinations.  The  hallucinations  soon  dis 
appeared  after  her  admission,  and  after  four  months,  including  a  stay  at  th< 
country  convalescent  home,  she  left  apparently  well,  and  two  months  late 
reported  herself  as  quite  well  ( B.M.J. ,  Epit.,  August,  1892,  p.  21). 

The  following  is  recorded  ( B.M.J. ,  1, 1896.  p.  1032)  by  Dr.  Barratt 

A  medical  man,  aged  about  thirty,  gave  himself  a  hypodermic  injection  o 
cocaine  to  relieve  local  rectal  pain.  This  not  proving  effectual  he  repeated  th< 
injection  about  five  minutes  afterwards,  each  time  filling  the  syringe  com 
pletely,  the  total  amount  given  measuring  Ttfxl.  Immediately  after  the  Iasi 
injection  he  noticed  that  the  solution  used  was  a  35  per  cent,  solution,  instead  o 
being,  as  he  had  imagined,  a  1  per  cent,  solution.  He  had  by  him  solutions  o 
the  different  strengths  in  bottles  of  the  same  size  and  shape,  hence  the  mistake 
The  total  amount  of  cocaine  hydrochlorate  injected  hypodermically  was  therefore 
about  fourteen  grains.  Feeling  weak,  he  lay  down,  and  I  saw  him  about  eighl 
minutes  after  the  second  injection.  He  was  then  perfectly  conscious,  with  £ 
moist  skin,  and  almost  pulseless  at  the  wrist.  An  injection  of  T!\v.  of  ether  was 
given  hypodermically,  together  with  some  brandy  and  hot  tea  by  the  mouth 
The  effect  of  the  ether  was  to  cause  the  radial  pulse  to  revive,  but  at  the  end  oj 
seven  minutes  it  again  became  imperceptible.  These  ether  injections  were 
therefore  repeated  again  and  again  every  seven  to  ten  minutes  for  nearly  twc 
and  a  half  hours,  being  resumed  as  soon  as  the  pulse  became  thready.  Meantime 
the  patient  complained  of  thirst,  drank  copious  draughts  of  hot  weak  tea,  per¬ 
spired  very  profusely,  and  passed  large  quantities  of  almost  colourless  urine.  He 
was  in  a  feeble  apathetic  state,  but  quite  conscious,  and  there  were  no  convul¬ 
sions.  The  ether  injections  caused  scarcely  any  sensation  to  pain,  although 
sensibility  to  touch  was  apparently  unimpaired.  At  the  end  of  rather  more 
than  an  hour  the  heart’s  action  became  intermittent,  every  third  beat  being 
missed.  A  change  of  posture  was  suggested,  and  this  symptom  passed  off  after 
a  time.  In  all  two  drachms  of  ether  were  given  hypodermically,  and  two  ounces 
of  brandy  by  the  mouth,  and  eighty  ounces  of  urine  were  passed  in  the  course 
of  five  hours,  the  patient  taking  about  the  same  amount  of  liquid  by  the  mouth. 
At  the  end  of  three  hours  it  was  found  possible  to  leave  off  the  injections  of  ether, 
and  at  the  end  of  five  hours  the  pulse  had  to  a  large  extent  regained  its  tone, 
while  the  weakness  was  less  marked. 

Next  day  the  patient  stayed  at  home,  and  seemed  fairly  well  except  that  he 
was  dull  and  had  little  appetite.  On  the  second  day  he  walked  out  for  about  a 
quarter  of  a  mile,  and  then  became  very  faint.  Otherwise  his  recovery  was 
uninterrupted,  and  there  were  no  after  ill-effects.  The  extreme  collapse,  the 
absence  of  convulsions  and  unconsciousness,  and  the  conjunction  of  perspiration 
and  polyuria,  are  the  striking  features  of  this  case. 

In  July,  1904,  a  somewhat  unusual  case  came  before  the  courts, 
which  is  thus  reported  by  the  Times ,  July  11th,  1904  : — 

At  Gloucester,  recently,  Mr.  Justice  Lawrence  and  a  special  jury  heard  an 
action  in  which  Mr.  Albert  Edward  Freeman,  a  young  man  living  at  Stroud,  and 
employed  as  a  carpenter  there,  sued  Mr.  Ebenezer  Apperly,  dental  surgeon,  of 
that  place,  for  damages  in  respect  of  negligence  alleged  to  have  been  committed 
by  the  latter’s  son  and  assistant,  Mr.  Henry  David  Apperly,  in  the  stopping  of  a 
tooth.  The  litigation  was  begun  about  a  year  ago,  and  had  a  remarkable  his¬ 
tory.  The  case  was  begun  in  the  High  Court,  and,  at  the  defendant’s  instance, 
was  remitted,  on  the  ground  of  the  plantiff’s  inadequacy  of  means,  to  the  County 
Court,  It  was  heard  at  Stroud,  where  the  jury  disagreed.  It  was  re-tried  at 
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the  Gloucester  County  Court,  where  his  Honour  the  learned  judge,  at  the  close 
of  the  plaintiff’s  case,  held  that  there  was  no  evidence  to  go  to  the  jury,  and 
stopped  the  case.  A  Divisional  Court  set  aside  this  decision,  and  ordered  a  new 
trial,  giving  the  costs  of  the  second  trial  and  of  the  appeal  to  the  plaintiff  in  any 
event  and  directing  that  at  the  defendant’s  option  the  trial  should  take  place  at 
Gloucester  Assizes,  with  a  special  jury,  costs,  however,  to  be  on  the  County 
Court  scale.  The  facts,  briefly  stated,  were  these: — On  Christmas  Eve,  Decem¬ 
ber  24th,  1902,  Mr.  Apperly,  jun.,  put  a  temporary  stopping  into  a  tooth  of  the 
plaintiff.  The  dressing  consisted  of  oil  of  cloves,  carbolic  acid,  carbolised  resin, 
and  cocaine  lanoline.  According  to  the  defendant’s  case,  not  more  than  one- 
twenty-fifth  of  a  grain  of  cocaine  lanoline  was  used.  After  leaving  the  surgery 
the  plaintiff  was  dizzy  and  faint  and  staggered.  The  next  day  the  stopping  came 
out  at  dinner,  and  the  plaintiff  had  afterwards  a  repetition  of  the  symptoms. 
He  was  seriously  ill  for  some  six  months. 

For  the  plaintiff  it  was  sought  to  be  shown  that  the  cause  of  the  illness  was 
cocaine  poisoning.  It  was  said  that  Mr.  Apperly,  jun.,  had  inadvertently  used  a 
larger  amount  of  the  solution  of  cocaine  lanoline  than  he  thought,  and  alterna¬ 
tively,  that  he  ought  not  to  have  used  cocaine  at  all  without  the  plaintiff’s 
consent  or  the  authority  of  a  doctor.  Cocaine  was  described  as  a  dangerous  and 
erratic  drug,  not  unlikely  to  cause  serious  illness  if  administered,  even  in  small 
quantities,  to  persons  susceptible  to  its  effects. 

For  the  defendants  a  large  body  of  expert  evidence  was  given.  Physicians 
and  surgeons  were  called  to  testify  that  the  history  of  the  plaintiff’s  illness  was 
inconsistent  with  the  theory  of  cocaine  poisoning  ;  dentists  were  called  who  said 
that  the  treatment  of  the  tooth  was  perfectly  right,  that  the  use  of  cocaine  was 
recognised  as  correct  by  all  experienced  dentists,  and  that  ill  results  rarely,  if 
ever,  followed  from  its  use. 

His  lordship  summed  up  and  left  to  the  jury  two  questions  :  Did  the  plaintiff 
suffer  from  cocaine  poisoning  ?  If  yes.  Was  the  fact  of  cocaine  poisoning  due 
to  the  negligence  or  unskilfulness  or  incompetence  of  the  defendant’s  assistant  ? 

The  jury,  without  leaving  the  box,  answered  “  No  ”  to  the  first  question,  and 
they  added  that,  even  if  the  plaintiff  had  been  proved  to  have  suffered  as  alleged, 
they  would  have  acquitted  Mr.  Apperly  of  all  blame. 

The  learned  judge  entered  judgment  for  the  defendant  accordingly. 

On  this  case  the  editor  received  the  following  information  from  Dr. 
A.  B.  Davies,  of  Stroud  : — 

“  Last  Christmas  I  was  sent  for  to  see  a  patient  alleged  to  be  dying. 
When  I  got  there  he  was  all  right,  but  his  friends  informed  me  that 
he  had  had  several  attacks  of  unconsciousness  lasting  for  a  variable 
time.  It  appears  that  the  day  before  he  had  had  toothache  and  had 
the  cavity  of  the  tooth  4  dressed.’  A  short  time  afterwards  he  swal¬ 
lowed  the  ‘  dressing,’  and  since  then  had  felt  4  queer  ’  and  was  under 
the  impression  that  he  had  been  poisoned.  I  made  light  of  it,  but  two 
days  later  a  certain  amount  of  loss  of  sensation  was  felt  in  both  legs, 
with  increased  knee  jerks.  Suspecting  that  the  symptoms  might  be 
due  to  cocaine,  I  went  to  see  the  dentist,  and  found  that  he  had  used 
a  little  4  cocaine  lanoline  ’  to  the  tooth.  The  patient  gradually  im¬ 
proved,  but  remained  in  a  neurasthenic  condition  for  months,  and  was 
quite  unable  to  follow  his  occupation  (carpenter)  because  any  exertion 
brought  on  fainting  attacks.”  Dr.  Davies  then  asks  :  44  Can  you  tell 
me  of  any  cases  where  such  symptoms  have  followed  the  use  of  such 
a  small  dose  of  cocaine  ?  Do  you  think  the  symptoms  were  due  to  the 
cocaine  at  all,  or  were  they  the  result  of  a  certain  amount  of  nervous 
shock,  or  possibly  hysteria  ?  I  may  say  that  he  is  only  twenty-four 
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years  of  age,  and  had  always  previously  enjoyed  good  health.  Ther< 
was  no  suspicion  of  malingering.  He  made  at  work  twenty-fou: 
shillings  a  week,  and  belonged  to  no  club.” 

The  editor’s  reply  was  in  accordance  with  the  verdict,  and  he  knowi 
of  no  evidence  to  prove  that  such  a  small  dose  could  cause  symptom 
for  such  a  long  time,  though  any  other  explanation  of  them  may  b< 
difficult. 

Numerous  other  cases  are  recorded  in  medical  journals,  but  the] 
show  no  special  points,  except  one,  recorded  B.M.J.,  1,  1897,  p.  896 
in  which  alcoholism  seemed  to  predispose  to  bad  effects  from  smal 
doses  of  cocaine. 

The  following  is  worth  attention  from  its  likeness  to  strychnin* 
poisoning  (B.M.J.,  2,  1895,  p.  1162,  recorded  by  Dr.  Johnston)  : 

“About  7.40  a.m.  on  October  7th,  I  was  asked  to  see  M.  C.,  who  was  said  t< 
have  swallowed  some  cocaine.  On  arriving  a  few  minutes  after,  I  found  a  docto: 
in  attendance  and  the  patient  dead.  Her  parents  made  the  following  statement 
M.  C.,  aged  sixteen  years,  rose  about  6.30  ;  after  dressing,  she  went  into  he 
father’s  bedroom,  and  swallowed  some  cocaine  from  a  vial  on  the  dressing  tabl 
to  allay  the  toothache.  She  then  went  downstairs.  She  had  just  taken  tw< 
mouthfuls  of  hot  tea  when  she  felt  faint,  and  in  trying  to  go  upstairs,  fell.  Sh 
was  then  assisted  upstairs,  and  sat  down  on  a  chair  ;  she  then  had  a  convulsion 
and  fell  on  the  floor.  Her  father  coming  in  asked  her  what  she  had  been  taking 
and  she  said  that  she  had  taken  cocaine  for  the  toothache.  Immediately  there 
after  she  had  a  series  of  six  convulsive  fits  in  succession,  the  arms  and  legs  beinj 
most  affected,  the  face  least  ;  there  was  frothing  from  the  mouth,  towards  tb 
end  blood-stained.  She  never  regained  consciousness,  and  at  7.30,  when  tb 
first  medical  man  arrived,  he  found  no  signs  of  life. 

“  It  was  about  6.50  a.m.  when  she  swallowed  the  drug,  so  that  death  tool 
place  in  forty  minutes.  The  quantity  she  had  taken  was  about  two  drachms  o 
a  10  per  cent,  solution,  equal  to  twelve  grains  of  the  salt.  The  large  dose,  tb 
fact  of  its  being  taken  the  first  thing  in  the  morning  on  an  empty  stomach,  am 
the  hot  tea  taken  immediately  after,  would  all  tend  to  quicken  the  effect.  Tb 
medicine  was  contained  in  an  ordinary  clear  glass  vial,  and  the  patient’s  fathe 
had  procured  it  without  any  prescription.  There  was  no  post-mortem  examin 
ation.”  Vide  also  daily  papers  1918-1919  for  many  cases. 

REFERENCES. 

Binz,  E.Tr.,  I.  132  (effects  and  treatment)^ 

Brouardel,  “  Intox.  par  la  Cocaine.”  Ann.  d’Hyg.  et  de  Med.  leg.,  1905. 

Poisoning  by  Eugenia  Caryophyllata  (Cloves). 

In  the  Lancet  for  1898,  p.  967,  the  following  paragraph  occurs 

“  Death  from  Oil  of  Cloves.— An  inquest  was  held  at  Cardiff,  or 
September  27th,  upon  the  body  of  a  man  aged  forty-eight  years.  Th< 
widow  stated  that  he  had  drunk  ‘  about  a  quarter  of  a  half -pint  bottle 
of  oil  of  cloves,  she  being  under  the  impression  that  it  was  whisky 
After  hearing  the  medical  evidence  the  jury  returned  a  verdict  thal 
death  resulted  from  an  overdose  of  oil  of  cloves  taken  by  misadven 
ture.”  The  editor  is  unable  to  find  any  other  recorded  case  of  poison 
ing  by  cloves,  fatal  or  otherwise  :  so  that  this  one  remains  for  reference 

Poisoning  by  Fungi  (Genera  and  Sp.  Var.)  :  Mushrooms. 

Method  of  Occurrence. — No  branch  of  toxicology  has  given  rise  tc 
greater  differences  of  opinion  than  the  study  of  poisoning  by  fungi 
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Some  authors  have  considered  nearly  every  kind  of  mushroom  as  unfit 
for  food  ;  whilst  others,  again,  seem  to  regard  nearly  every  species  as 
edible  with  safety.  In  inquiring  into  the  causes  of  these  discrepancies 
of  opinion,  it  will  be  found  that  whilst  some  species  of  fungi  are  un¬ 
doubtedly  to  be  regarded  as  poisonous,  since  they  contain  an  integral 
poisonous  constituent  or  constituents  which  may  be  isolated  in  a  greater 
or  less  state  of  purity,  others  apparently  produce  injurious  effects  only 
under  certain  conditions.  Mushrooms  contain  a  large  quantity  of 
water,  and  are  very  rich  in  albuminous  constituents,  and  are  hence  prone 
to  decomposition.  They  are  also  for  some  people  indigestible,  and  apt 
to  produce  catarrh  of  the  stomach  and  intestines.  The  morel  and 
Helvetia  esculenta  are  highly  esteemed  kinds  of  mushrooms,  and  yet 
Keber  relates  the  history  of  six  persons,  who  after  partaking  of  these 
fungi  were  attacked  with  vomiting  and  diarrhoea  which  lasted  for  sixty 
hours  ( Preussische  Vereinszeitung,  1846,  No.  32). 

It  is  certain  that  some  individuals  have  a  marked  idiosyncrasy  to 
mushrooms,  even  the  most  harmless.  Dr.  Bulloch  has  reported  to  the 
editor  a  case  he  himself  witnessed,  the  wife  of  a  veterinary  surgeon  being 
taken  violently  ill  with  very  severe  pain  and  acute  abdominal  distension 
within  a  few  minutes  of  eating  a  very  small  piece  of  a  mushroom.  Her 
husband  and  Dr.  B.  were  quite  unaffected.  This  was  the  second  time 
in  her  life  that  she  had  eaten  mushrooms.  The  first  time — years  before 
— she  had  experienced  identical  sensations  from  mushroom  ketch-up. 

Even  the  most  poisonous  species  can,  it  is  said  by  some  authorities, 
be  safely  eaten  after  maceration  in  vinegar,  or  in  salt  and  water.  This 
statement,  in  the  Editor’s  opinion,  is  one  not  to  be  acted  upon,  for  it 
must  rest  on  statements  made  by  ignorant  people  or  else  by  scientists 
who  can  only  have  experimented  on  animals,  and  this  last  basis  would 
be  here  especially  fallacious. 

In  the  classical  period  mushrooms  were  largely  used  as  articles  of 
diet,  and  cases  of  poisoning  were  not  uncommon.  Euripides  in  a  single 
day  lost  his  wife,  two  sons  and  a  daughter  from  this  cause  (Paulet).  Of 
other  famous  people  may  also  be  mentioned  the  Emperor  J ovian,  the 
Emperor  Charles  VI,  Pope  Clement  VII,  and  the  widow  of  the  Czar 
Alexis.  Between  1749-1788  Paulet  states  that  in  the  environs  of 
Paris  there  were  over  one  hundred  deaths  from  mushroom  poisoning. 
Since  his  time  many  hundreds  of  cases  have  been  chronicled,  especially 
by  French  mycologists,  and  numerous  cases  have  occurred  in  America, 
Italy,  Germany  and  Japan  (480  cases  in  eight  years,  Inoto).  In  1900 
Gillot  collected  the  records  of  over  200  cases,  chiefly  in  France,  and  in 
another  seven  years  Ford  collected  as  many  more.  In  the  vast  majority 
of  cases  the  poisoning  has  been  accidental  from  mistaking  poisonous 
varieties  for  harmless  ones. 

The  most  poisonous  mushrooms  belong  to  the  family  of  Agaricinese, 
and  it  is  especially  the  genus  Amanita  which  has  been  the  principal 
poisonous  agent.  This  includes  the  poisonous  species  Amanita  phal- 
loides  and  its  varieties,  Amanita  muscaria  (fly  agaric).  Other  poison¬ 
ous  fungi  include  the  false  morels  (Helvella)  Russula  emetica,  Boletus 
satanus  and  B.  luridus. 
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Amanita  phalloides. 

A.  'phalloides,  commonly  called  the  “  white  ”  or  deadly  Amanita, 
and  the  alhed  species  Amanita  verna  (“  the  destroying  angel  ”  of 
Bulliard),  is  the  cause  of  the  great  mass  of  cases  of  poisoning  by  mush¬ 
rooms.  It  is  also  known  by  a  number  of  other  names — A.  hulbosa, 
A.  alba,  A.  citrina,  A.  mappa,  A.  venenosa,  etc. 

It  grows  to  a  height  of  about  six  inches  and  consists  at  its  base  of 
an  expanded  cup  (the  poison  cup),  within  which  rests  the  stalk.  The 
latter  is  surmounted  by  an  expanded  pileus,  on  the  undersurface  of 
which  are  the  gills  covered  with  white  spores.  The  plant  is  pure  white 
in  colour  with  the  exception  of  the  pileus,  which  varies  in  shade  to  the 
colour  of  amber.  It  receives  its  specific  name  from  the  general  resem¬ 
blance  to  a  phallus,  although  the  analogy  is  nothing  like  so  striking  as 
in  the  case  of  Phallus  inpudicus. 

Toxicity  and  Fatal  Dose. — The  toxicity  is  very  high,  but  cannot  be 
stated  in  definitely  measured  weight.  Death  may  ensue  from  quite 
small  quantities.  Thus  Plowright  saw  a  fatal  case  in  a  child  who  had 
eaten  one-third  of  the  top  of  a  small  specimen.  Cooking  does  not 
destroy  the  toxicity,  the  majority  of  the  accidents  having  actually 
occurred  with  properly  cooked  material. 

Symptoms. — A  prodromal  stage  of  6-15  hours  in  which  there  are 
no  manifest  symptoms  ushers  in  an  attack  of  extreme  abdominal  pain, 
accompanied  by  vomiting  and  diarrhoea,  the  vomit  containing  blood 
and  mucus.  Anuria  is  usually  present,  but  hsemoglobinuria  has  not 
been  witnessed.  Demissions  alternate  with  paroxysms  of  pain  and 
vomiting,  the  suffering  producing  a  characteristic  expression  which 
has  been  called  by  the  French  “  la  face  vultueuse.”  Loss  of  strength, 
prostration,  cyanosis,  jaundice  and  coldness  of  the  skin  supervene 
rapidly,  and  death  with  coma  terminates  the  scene  in  four  to  six  days  in 
children,  and  eight  to  ten  in  adults.  The  prognosis  is  bad,  the  mor¬ 
tality  being  60  to  100  per  cent. 

Pathology  of  the  Condition  and  Analysis. — The  active  principle  has 
been  sought  for  a  long  time  with  indifferent  success.  In  1891  Robert 
described  an  active  haemolytic  poison  in  Amanita  and  named  it  Phallin. 
This  was  supposed  to  be  a  toxalbumin  and  to  be  the  essential  agent  in 
the  intoxication.  Later  Robert  modified  this  view,  and  extended 
researches  by  Ford  showed  that  in  all  probability  phallin  is  a  glucoside, 
and  while  it  possesses  great  powers  as  a  blood  poison  with  haemolytic 
action,  it  is  highly  improbable  that  it  is  the  agent  in  Amanita  intoxi¬ 
cation.  This  statement  is  based  on  the  fact  that  phallin  is  extremely 
liable  to  heat  and  peptic  digestion,  that  haemoglobinuria  is  not  a  symp¬ 
tom  of  Amanita  poisoning,  and  that  phallin  is  found  in  great  abundance 
in  edible  fungi  like  A.  solitaria,  whereas  it  may  almost  be  absent  in 
A.  phalloides.  The  discovery  of  portions  of  undigested  fungus  in  the 
vomit  is  also  to  be  looked  for  :  these  would  seem  to  be  dislodged  with 
difficulty,  for  they  have  been  found  as  long  as  fourteen  hours  after 
ingestion. 

Ford,  however,  was  able  to  demonstrate  the  existence  of  another 
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poison  called  provisionally  Amanita  toxin,  which  is  resistant  to  heat 
and  peptic  digestion  and  is  probably  the  active  toxin  which  causes 
poisoning. 

Treatment. — Little  can  be  done  except  on  general  lines,  as  no  drug 
has  been  found  which  acts  as  an  antidote  to  Amanita  toxin.  Morphia 
to  assuage  the  pain,  and  liquids  especially  in  the  form  of  saline  infusions 
to  quench  the  thirst,  should  be  tried. 

Post-mortem  Appearances. — Long  ago  Maschka  described  the 
pathological  changes  in  fatal  cases  as  consisting  of  (1)  lack  of  post¬ 
mortem  rigidity  ;  (2)  dilatation  of  the  pupils  ;  (3)  blood  of  a  cherry-red 
colour  and  absence  of  coagulation  ;  (4)  ecchymoses  and  haemorrhages 
in  the  serous  membranes  and  parenchymatous  organs  ;  (5)  distension  of 
the  bladder  with  urine.  Subsequently  intestinal  ulceration,  swelling 
of  lymphatic  tissue  and  general  congestion  of  the  viscera  with 
haemorrhages  and  fatty  infiltration  were  frequently  noted.  Ford  has 
succeeded  in  producing  the  majority  of  these  lesions  experimentally 
by  the  injection  of  Amanita  toxin. 

Cases.' — A  boy,  set.  13,  fried  and  ate  for  breakfast  at  8.30  a. m.  two  fungi  which 
he  had  found  growing  under  a  tree.  He  returned  to  his  work  without  complaint. 
At  noon  he  had  his  dinner  of  pork  and  vegetables.  At  1  p.m.  he  returned  to  work, 
where  he  remained  until  6  p.m.,  working  the  whole  time  without  any  complaint. 
Soon  after  he  reached  home,  he  complained  of  feeling  ill,  and  vomited  vio¬ 
lently.  Purging  then  followed,  with  severe  spasmodic  pain  in  the  abdomen. 
These  symptoms  continued  throughout  the  night  until  6  a.m.  The  bowels  then 
ceased  to  act.  At  11.30  a.m.  on  the  second  day,  he  was  suffering  from  constant 
pain  in  the  bowels,  occasionally  aggravated  ;  there  was  tenderness  over  the 
abdomen  generally,  but  especially  over  the  course  of  the  transverse  colon,  with 
vomiting  every  ten  minutes — great  thirst,  skin  warm  and  perspiring,  pulse 
ninety,  and  great  depression.  At  3  a.m.  he  was  again  seen.  Vomiting  and 
purging  had  returned.  There  was  great  exhaustion  ;  pulse  imperceptible  ;  the 
action  of  the  heart  feeble.  He  was  lying  in  bed  on  his  back,  with  the  knees 
drawn  up.  Sensibility  and  consciousness  were  perfect.  He  complained  of  great 
pain  in  the  stomach  ;  there  was  tenderness  over  the  abdomen,  but  no  distension. 
In  another  hour  he  died,  i.e.,  about  forty-four  hours  after  eating  the  fungi,  and 
about  thirty-four  after  the  first  setting-in  of  the  symptoms.  Others  partook  of 
the  fungi,  but  in  small  quantity,  and  they  did  not  suffer  {Med.  Times  and  Oaz., 

1863,  2,  p.  536).  n  ,  . 

In  1871,  two  children  died  from  the  effects  produced  by  noxious  fungi. 
Several  other  persons  were  placed  in  a  precarious  condition  from  the  same  cause. 
Some  fowls  died  from  eating  portions  of  the  mushrooms.  Two  children,  a  boy, 
get.  8,  and  a  girl,  set.  10,  cooked  some  mushrooms  for  breakfast.  The  boy  ate 
greedily  of  them,  but  permitted  the  girl  to  take  only  one  mrfshroom.  The  symp¬ 
toms  produced  in  both  children  were  similar,  except  that  the  boy  had  them  in  a 
severer  and  fatal  form,  and  the  girl  recovered.  Three  or  four  hours  after  the 
meal,  the  girl  was  seized  with  violent  pains  in  the  head  and  abdomen.  She 
vomited  several  times  in  the  course  of  the  day,  was  restless,  thirsty,  and  had 
occasional  muscular  twitchings  of  the  hands.  The  boy  died  twenty  minutes 
after  admission  (Guy’s  Hosp.  Rep.,  1872,  p.  228). 

A  serious  epidemic  occurred  in  the  Orphanage  of  St.  Louis,  near 
Pont-de-Maye,  Gironde,  in  1884.  Large  quantities  of  Amanita  were 
gathered  in  ignorance  and  given  to  the  children,  of  whom  eleven  died 
in  five  days.  In  1885  Schroter  reported  an  epidemic  in  Silesia  of  eleven 

cases  with  ten  deaths. 
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Amanita  muscaria. 

Source  and  Method  of  Occurrence. — This  fungus,  known  as  “  % 
agaric,”  from  the  use  of  its  decoction  as  a  fly  poison,  is  more  rarely 
the  cause  of  poisoning  than  A.  phalloides,  due  no  doubt  to  the  fact  that 
it  looks  more  likely  to  be  inedible,  the  top  of  the  pileus  being  of  a 
beautiful  yellow  or  red-brown  colour.  In  consequence  it  is  more  rarely 
eaten.  Even  when  consumed  its  poisonous  properties  are  not  so 
deadly,  many  of  the  victims  recovering. 

The  peasants  of  Siberia  and  Kamschatka  prepare  a  liquor  from 
A.  muscaria,  from  which  a  violent  intoxication  ensues  characterised  by 
furious  delirium.  The  poison  is  eliminated  in  the  urine,  which  is 
sometimes  drunk  by  other  persons  to  produce  the  same  drunkenness. 

Symptoms. — These  appear  within  a  very  short  time  of  the  ingestion 
of  the  fungus,  and  consist  of  vomiting,  diarrhoea  with  severe  headache, 
contraction  of  the  pupils,  delirium,  unconsciousness,  terminating 
in  violent  convulsions.  In  cases  that  recover  the  symptoms  gradually 
wear  away  in  two  or  three  days.  The  chief  active  principle  is  mus¬ 
carine  (C5H15N03),  isolated  by  Schmiedeberg  and  Koppe  in  1869.  It 
produces  experimentally  most  but  not  all  of  the  symptoms  of  A. 
muscaria  poisoning.  An  artificially  prepared  muscarin  still  less 
resembles  the  natural  poison.  Harmsen  has  also  shown  that  atropine 
does  not  completely  neutralise  the  effect  of  injections  of  A.  muscaria 
in  animals. 

Gases. — Prentiss  has  recorded  the  exceedingly  interesting  case  of  muscaria 
poisoning  which  befell  Count  de  Vecchi,  an  attache  of  the  Italian  Legation  in 
Washington,  and  his  physician.  The  Count  purchased  a  quantity  of  mushrooms 
in  Washington,  and  he  and  his  physician  ate  them,  remarking  on  their  delicious 
flavour.  Within  fifteen  minutes  the  Count  was  in  a  serious  state,  and  within  half: 
an  hour  was  completely  prostrate  and  oppressed  with  the  fe.eling  of  impending 
death.  He  developed  blindness,  trismus,  difficulty  in  swallowing  and  was  shaken 
by  convulsions  so  terrific  as  to  break  the  bed  on  which  he  had  been  placed.  He 
died  on  the  second  day.  The  physician  on  returning  to  his  office  after  the  fateful 
breakfast  became  dizzy,  and  had  diplopia  and  other  ocular  symptoms.  He 
rapidly  became  unconscious  and  remained  so  for  five  hours,  but  recovered  towards 
seven  in  the  evening. 

Amanita  pantherina. 

The  intoxication  by  this  fungus  is  not  so  serious,  for  of  thirty  cases 
of  poisoning  collected  by  Gillot  but  two  died.  In  Inoko’s  thirty-two 
cases  one  died.  The  fungus  contains  muscarin,  the  victims  rapidly 
showing  symptoms  of  drunkenness  like  that  described  above.  The 
Japanese  variety  of  this  fungus  causes  remarkable  nervous  symptoms, 
including  dilatation  of  the  pupils,  hallucinations,  the  sensation  of  insects 
crawling  over  the  skin,  visions  of  reptiles  and  beautifully  coloured 
snakes,  red,  yellow  and  brown.  A  jocund  feeling  expressed  by  laughing 
and  singing  was  shown  by  all  the  patients.  Recovery  was  usually  rapid. 

Morels  and  Helvellas. 

Heivellas  are  consumed  in  large  quantities  in  France,  Germany 
and  Russia,  and  occasionally  give  rise  to  poisoning.  The  most  import- 
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ant  variety  is  Helvetia  esculenta,  the  active  principle  of  which,  Helvellic 
acid,  is  a  haemolytic  substance,  and  produces  haemoglobinuria  in  dogs 
(Boehm  and  Kulz). 

In  man  the  symptoms  are  vomiting,  diarrhoea,  jaundice,  haemoglo¬ 
binuria,  delirium,  convulsions,  mydriasis,  and  coma. 

Poisoning  by  Russula  emetica,  Lactarius  torminosus,  Boletus 
satanas,  Boletus  luridus  are  also  known,  although  rare. 
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Poisoning  by  Gelsemium. 

Source  and  Method  of  Occurrence. — The  root  of  the  plant  Gel- 
semiurn  s6iup6TviT6Us  is  now  official  for  the  manufacture  of  a  tinctuie 
(dose  five  to  fifteen  minims),  which  enjoys  a  certain  amount  of  reputa¬ 
tion  as  an  analgesic.  Besides  the  official  tincture  there  aie  two  extrac¬ 
tives  prepared,  one  a  comparatively  pure  alkaloid,  Gelseminine  ;  the 
other  a  mere  alcoholic  extract,  termed  Gelsemin.  Their  respective 
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doses  are  one-sixth  to  one-twentieth  of  a  grain  and  one-half  to  two 
grains,  and  severe  toxic  symptoms  have  arisen  from  confusion  in 
administering  the  stronger  for  the  weaker,  of  these  substances  (B.M.J., 
1,  1889,  p.  335). 

All  the  recorded  cases  of  poisoning  by  Gelsemium  seem  to  have 
been  accidental,  and  no  case  has  yet  given  rise  to  a  criminal  charge. 

Toxicity  and  Fatal  Dose. — Gelseminine  has  a  very  powerful  depres¬ 
sant  action  on  nerves,  sometimes  causing  a  tetanic  condition.  From 
a  case  reported  by  Wormley  ( Amer .  Jour,  of  Pharm.,  January,  1870), 
it  appears  to  belong  rather  to  the  irritant  than  the  narcotic  class  of 
substances.  While,  then,  it  must  be  admitted  to  be  a  poisonous  drug, 
there  is  no  satisfactory  evidence  to  show  its  minimum  lethal  dose. 

It  is,  perhaps,  a  mixture  of  two  alkaloids,  one  of  which  paralyses 
and  the  other  tetanises.  One-eighth  of  a  grain  by  hypodermic  injec¬ 
tion  killed  a  rabbit  in  one  hour  and  a  half.  In  fifteen  minutes  there 
were  symptoms  of  great  distress,  and  the  animal  was  restless.  In 
forty  minutes  there  was  great  prostration,  inability  to  move,  gasping 
respiration  and  the  pupils  were  dilated,  but  there  were  no  convulsions. 
From  his  experiments,  Wormley  infers  that  the  quantity  which  proved 
fatal  to  the  woman  in  his  case  could  not  have  exceeded  the  sixth  part 
of  a  grain. 

Duration. — In  the  cases  recorded  below,  death  took  place  in  four 
and  seven  and  a  half  hours  respectively. 

Symptoms. — In  Wormley ’s  case  a  young  healthy  married  woman 
took  by  mistake  three  teaspoonfuls  of  fluid  extract  of  gelsemium— a 
concentrated  tincture  of  the  root — containing  four  hundred  and  eighty 
grains  to  the  ounce.  She  was  several  weeks  advanced  in  pregnancy. 
In  two  hours  after  taking  the  extract,  she  complained  of  pain  in  the 
stomach,  nausea,  and  dimness  of  vision.  These  symptoms  were  fol¬ 
lowed  by  great  restlessness,  ineffectual  efforts  to  vomit,  and  general 
perspiration.  In  four  hours  the  pulse  was  feeble,  irregular,  and  inter¬ 
mittent.  There  was  great  prostration,  with  irregular  and  slow  breath¬ 
ing.  The  skin  was  dry,  the  limbs  cold,  the  pupils  dilated  and  insen¬ 
sible  to  light ;  the  eyes  were  fixed,  and  there  was  inability  to  raise  the 
eyelids.  The  vital  powers  rapidly  gave  way,  and,  without  convul¬ 
sions,  death  occurred  in  seven  hours  and  a  half  after  the  poison  had 
been  taken. 

A  muscular  man,  twenty- eight  years  of  age,  after  a  drinking  bout, 
took  about  two  ounces  by  measure  of  fluid  extract  of  gelsemium,  to 
“  quiet  his  nerves.”  When  seen  his  face  was  flushed  ;  he  was  dozing, 
but  could  easily  be  roused,  and  talked  intelligently  ;  the  pupils  were 
moderately  dilated,  reacting  to  light,  and  there  was  slight  drooping  of 
both  eyelids.  The  pulse  was  strong  and  full,  about  one  hundred.  An 
hour  later  the  dipsomaniac,  eluding  his  watchers,  managed  to  get  out 
to  a  drug  store,  and  procured  half  an  ounce  of  fluid  extract  of  gelsemium, 
which  he  drank.  He  was  found  twenty-five  minutes  later,  sitting  in 
a  shop,  with  relaxed  limbs  and  pale  face  ;  but  he  was  capable  of  speech. 
As  he  refused  to  swallow  an  emetic,  sulphate  of  zinc  was  administered 
through  the  nose.  Copious  vomiting  followed  this,  and  a  second  dose 
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that  was  given.  In  spite  of  this  he  became  speedily  unconscious ; 
pulse  130  ;  respiration  forty,  and  entirely  thoracic  ;  pupils  moderately 
dilated,  but  acting.  Brandy  was  given  subcutaneously  and  by  the 
rectum,  and  after  faradaisation  of  the  diaphragm  and  intercostal 
muscles  he  rallied  from  the  state  of  collapse  into  which  he  had  fallen, 
only  to  relapse  shortly  after,  when  the  same  measures  were  repeated, 
and  also  hypodermic  injections,  first  of  atropine,  then  of  carbonate  of 
ammonium,  and  inhalations  of  nitrite  of  amyl,  were  employed.  He 
died  about  four  hours  after  taking  the  poison  ( Boston  Med.  and  Surg. 
Jour.,  December  22nd,  1881). 

Treatment. — Empty  the  stomach  as  quickly  as  possible.  Atropine 

grain  or  strychnine  grain  may  be  given  hypodermically  in  the 
hope  of  counteracting  the  depressant  action  of  the  drug,  and  nitrites 
(amyl,  nitroglycerine,  etc.)  may  be  tried  to  relieve  the  heart  failure. 

Post-mortem  Appearances. — Absolutely  nothing  is  to  be  found 
even  suggestive  of  this  form  of  poisoning  without  an  exhaustive  chemi¬ 
cal  analysis. 

Analysis. — The  alkaloid  must  be  extracted  by  the  method  onp.  362. 

Wormley  discovered  that  the  extract  contained  an  alkaloid 
(gelsemine)  separable  by  ether  or  chloroform,  and  an  organic  acid 
(gelsemic  acid) .  The  latter  he  was  able  to  obtain  crystallised  in  various 
forms  by  solution  and  sublimation.  He  found  that  if  a  small  quantity 
of  this  acid  or  its  salts,  in  a  solid  state,  was  treated  with  a  drop  of 
concentrated  nitric  acid,  it  became  yellow  or  reddish,  according  to 
the  quantity.  When  an  excess  of  ammonia  was  added,  it  acquired 
a  blood-red  colour.  The  hundredth  part  of  a  grain  was  sufficient  for 
this  reaction.  The  solution  in  potash  is  fluorescent,  presenting  a  deep 
blue  coloration  on  the  surface.  Gelsemic  acid  was  thus  detected  in  the 
contents  of  the  stomach  some  months  after  death. 

Gelsemine  gives,  with  strong  sulphuric  acid  alone,  a  green  colour 
changing  to  red  ;  strychnine  is  unaffected  by  sulphuric  acid  alone 

(Luff).  .  . 

Case. — The  following  is  of  interest  as  a  personal  narrative.  It  is 

reported  by  Dr.  Nankivell : — 

“  I  took  two  ounces  of  the  tincture  of  gelsemium  instead  of  a  glass  of  sherry, 
and  returning  to  the  dining-room,  awaited  the  result.  It  was  not  long  forthcom¬ 
ing.  (We  all- live  on  the  ground-floor  here.)  The  few  feet  travelled  to  the  dis¬ 
pensary  found  me  only  too  ready  to  accept  the  receipt  of  a  helping  arm,  and  in 
another  minute  the  legs  were  paralysed.  Dragging  myself  to  the  bedside  with  my 
forelimbs,  they  were  unable  to  help  me  into  the  bed,  into  which  I  was  lifted. 
There  was  no  trouble  so  long  as  I  lay  quiet,  but  on  the  least  exertion  there  were 
excessive  tremors.  Vomiting  occurred  during  the  next  twenty-four  hours. 
The  temperature  rose  to  101-5°  F.  The  heart’s  action  was  very  violent  and 
intermittent,  possibly  the  aggravation  of  existing  disease. 

“  All  the  muscles  of  the  eyes  must  have  been  affected,  but  of  all  the  volun¬ 
tary  muscles  those  of  the  right  side  suffered  most.  Prolonged  conversation 
involved  paralysis  of  the  upper  lip.  The  other  symptoms  were  (1)  somnolence, 
(2)  no  mental  excitement,  and  (3)  good  appetite.  The  effect  of  the  drug  passed 
away  as  it  began,  from  below  upwards,  but  after  the  arms  had  recovered  vision 
was  not  perfect  for  twenty-four  hours.” 
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Poisoning  by  Helleborus  Niger. 

Source  and  Method  of  Occurrence. — This  plant,  as  a  matter  of  fact, 
is  not  a  native  of  England,  though  we  have  two,  H.  viride  and  H. 
fcetidus,  which  are  probably  just  as  noxious.  According  to  Wibmer, 
the  roots  of  the  black  hellebore  (Helleborus  niger)  possess  the  greatest 
activity  ;  but  the  leaves  are  also  highly  poisonous  when  used  in  the 
form  of  infusion.  By  long  boiling  the  poisonous  properties  of  the 
plant  are  diminished.  The  roots  and  leaves  have  a  local  irritant 
action,  producing  in  small  doses  violent  vomiting  and  purging,  with 
severe  pain  in  the  abdomen,  followed  by  cold  sweats,  convulsions, 
insensibility,  and  death.  The  experiments  by  Orfila  on  animals  show 
that  this  poison  acts  like  a  local  irritant  when  applied  to  a  wound  (op. 
cit.,  vol.  2,  369).  Hellebore  is  a  favourite  quack  remedy  for  worms, 
and  has  been  given  to  procure  abortion.  It  is  not,  therefore,  sur¬ 
prising  that  it  should  be  occasionally  administered  in  an  overdose, 
and  cause  death.  The  reader  must,  however,  be  careful  to  distin¬ 
guish  between  these  hellebores  and  the  so-called  green  hellebore,  or 
veratrum  viride  (q.v.). 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  plant  depends  upon 
two  active  principles  :  helleborin  and  helleborein.  The  fatal  dose  is 
unknown,  but  half  a  drachm  of  a  watery  extract  is  recorded  as  fatal 
(Mann).  The  powdered  root,  in  a  dose  of  a  few  grains,  acts  as 
a  drastic  purgative.  In  a  case  reported  by  Morgagni,  half  a 
drachm  of  the  aqueous  extract  killed  a  man,  set.  50,  in  eight  hours. 
The  symptoms  were  severe  pain  in  the  abdomen  and  violent  vomiting. 
After  death  the  whole  of  the  alimentary  canal  was  found  inflamed, 
but  especially  the  large  intestines  (Wibmer,  op.  cit.  Helleborus).  A  case 
is  quoted  by  the  same  writer  in  which  a  tablespoonful  of  the  finely  pow¬ 
dered  root  caused  severe  symptoms  of  irritant  poisoning,  which  did 
not  disappear  for  four  hours.  The  man  recovered  on  the  fourth  day. 

Duration. — Mann  states  that  death  has  resulted  in  from  three  to 
twelve  hours.  The  case  above  ended  fatally  in  two  hours. 

Treatment.- — Evacuate  the  stomach,  and  counteract  the  collapse 
by  stimulants,  etc.  No  physiological  antidote  is  yet  available. 

Post-mortem  Appearances. — Quite  neutral,  but  signs  of  irritation 
are  likely  to  be  present  in  the  bowel  and  stomach. 

Analysis. — Helleborin,  but  not  helleborein,  may  be  shaken  out  of 
acid  aqueous  solution  with  ether  ;  it  is  still  more  soluble  in  chloroform. 
After  evaporation  of  the  solvent  the  residue  immediately  yields  a  bright 
red  colour  on  being  touched  with  a  glass  rod  which  has  been  dipped 
in  strong  sulphuric  acid  (Mann). 
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Case. — The  following  fatal  case  is  from  the  Lancet ,  1,  1904,  p.  42. 
It  is  instructive  in  many  ways.  The  editor  inserts  it  in  full  with  the 
remarks  — 

“  A  case  of  poisoning  by  hellebore  occurring  at  Sackville  College,  East  Grin- 
stead,  was  recently  investigated  by  the  East  Sussex  coroner.  Evidence  was  given 
to  show  that  John  Davis,  by  the  advice  of  a  friend,  prepared  an  ointment  made 
from  Helleborus  niger  in  order  to  allay  an  irritable  skin  disease.  On  the  day  of 
his  death,  being  afflicted  with  pains  in  the  stomach,  Davis  swallowed  what  he 
thought  was  a  liquorice  powder,  but  in  reality  was  the  powder  from  which  he 
had  prepared  his  ointment.  The  two  powders  were  kept  in  similar  papers  in  a 
canister,  and  Davis  possessed  only  one  eye.  He  discovered  his  mistake  and 
proceeded  to  a  druggist’s  shop  in  the  town  with  the  object  of  obtaining  an  emetic. 
The  assistant,  who  later  remarked  that  Davis’s  manner  was  as  usual,  advised 
him  to  consult  a  medical  man  at  once,  but  whilst  on  the  way  home,  and,  it  is 
believed,  twenty  minutes  after  he  had  swallowed  the  hellebore,  he  was  attacked 
with  great  pain,  and  was  supported  back  to  the  college.  Mustard  and  water 
proved  unavailing  as  an  emetic,  and  all  efforts  to  procure  a  medical  man  were 
fruitless.  Davis  remained  conscious  to  within  ten  minutes  of  the  end,  and  died 
within  two  hours.  The  coroner  remarked  that,  whilst  admitting  the  poison  was 
one  comparatively  unknown,  no  one  appeared  to  be  aware  of  the  seriousness  o 
the  case,  and  as  Davis  had  called  for  a  remedy,  it  was  the  assistant’s  place  to 
have  given  it  to  him.  The  druggist  pointed  out  that  the  poison  was  not  included 
under  Schedule  1  or  2,  but,  nevertheless,  he  marked  the  packet  ‘  Poison.  Mr. 
James  Harrison,  warden  at  the  college,  gave  his  testimony.  He  did  not  see  Davis 
until  within  seven  or  eight  minutes  of  his  death.  Mr.  Harrison  stated  that  the 
effects  of  hellebore  were  that  in  the  first  place  intense  burning  in  the  stomac 
ensued,  and  then,  as  absorption  took  place,  it  naturally  paralysed  the  nerve  centre 
governing  the  heart,  resulting,  as  in  the  present  instance,  in  heart  failure.  Olive 
oil  could  be  given  as  an  emetic,  but  at  present  no  antidote  was  known.  A  tea¬ 
spoonful  was  sufficient  to  cause  the  death  of  six  men.  The  coroner  remarked 
that  there  was  comparatively  little  known  of  the  poison,  and  the  jury  returned 
a  verdict  of  ‘Death  from  misadventure.’  Cases  of  poisoning  by  hellebore  are 
undoubtedly  rare.1!  The  symptoms  are  very  similar  to  those  produced  by  veratrum, 
and  the  two  poisons  may  easily  be  mistaken  for  one  another.  Hellebore  is 
strongly  irritant  to  the  mucous  membranes,  and  has  an  action  on  the  heart 
resembling  that  of  digitalis,  and  it  also  acts  on  the  nervous  system.  Hence  m 
overdoses  it  produces  nausea,  vomiting,  salivation,  and  diarrhoea.  The  primary 
stimulating  action  upon  the  motor  centres  and  the  heart  may  not  appear,  and 
the  general  depression  will  then  be  very  marked.  The  heart’s  action  becomes 
rapid  and  feeble,  and  death  from  syncope  is  likely  to  occur.  A  case  of  poisoning 
by  hellebore,  with  recovery,  was  recorded  in  the  Lancet,  vol.  2,  185b,  p.  1UU. 
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Poisoning  by  Hyoscyamus  niger  (Henbane). 

Source  and  Method  of  Occurrence— The  whole  plant  is  poisonous, 
but  it  is  chiefly  from  the  seeds  that  cases  have  arisen,  and  from  the 
alkaloids.  The  plant  is  moderately  common  in  England,  but  is  un¬ 
attractive  except  by  its  curious  lurid  flowers. 

In  1892,  several  persons  suffered  in  a  slight  degree  from  tne 
ordinary  symptoms  of  poisoning  by  henbane  aftei  pai  taking  of  soup 
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flavoured  with  the  seeds,  which  were  sold  as  those  of  celery.  Two 
teaspoonfuls,  of  the  seeds,  weighing  about  seventy-two  grains,  were 
put  into  the  soup  ( B.M.J. ,  1892,  1,  p.  1075).  According  to  the  experi¬ 
ments  of  Bansom,  the  seeds  contain  0-054  per  cent,  of  alkaloid,  which 
is  about  the  percentage  contained  in  the  leaves.  Hence  presumably 
one-twenty-fifth  of  a  grain  of  hyoscyamine  produced  toxic  effects  in 
several  persons. 

One  fatal  case  of  poisoning  with  the  roots  of  henbane  is  quoted  by 
Orfila,  and  another  with  the  leaves  is  reported  by  Wibmer  (op.  cit., 
p.  147). 

The  fumes  evolved  from  the  burning  seeds,  when  inhaled,  are  a 
popular  remedy  for  toothache. 

The  poisonous  properties  of  henbane  are  known  to  be  owing  to  the 
presence  of  two  crystalline  alkaloids,  which  are  called  hyoscyamine 
and  hyoscine. 

Hyoscyamine  (C17H23N03),  isolated  by  Geiger  in  1833. 

Skopolamine  (Hyoscin  Duboisin),  Cl7H21N04. 

Scopolamine,  found  in  several  of  the  Solanacen  especially. 

Scopolia  atropoides,  is  usually  regarded  as  identical  with  hyoscine,  chemically 
at  any  rate.  (1  Binz,  E.Tr.,  p.  226. — Commercial  hyoscine.) 

A  mixture  of  scopolamine  and  morphine  has  been  very  extensively  used  as 
an  anaesthetic  in  the  last  ten  years  (twilight  sleep  for  parturition). 

The  alkaloids  are  used  medicinally  as  sedatives,  especially  in  cases 
of  those  mentally  deranged.  Vide  also  “  Extra  Pharm.,”  1904,  p.  302, 
and  B.M.J. ,  December  21st,  1895.  The  Crippen  case,  vide  vol.  1,  p. 
169,  is  the  only  case  known  to  the  editor  in  which  hyoscyamine  is 
alleged  to  have  been  given  homicidally. 

Toxicity  and  Fatal  Dose. — The  alkaloids  themselves  are  extremely 
poisonous,  the  usual  doses  being  of  hyoscine  to  of  a  grain,  and 
of  hyoscyamine  T^j  to  iHr  (“  Extra  Pharm.”). 

Symptoms. — When  the  dose  is  not  sufficient  to  destroy  life,  the 
symptoms  are  very  like  those  of  belladonna  poisoning  (q.v.),  and  com¬ 
prise  general  excitement,  fulness  of  the  pulse,  flushing  of  the  face, 
weight  in  the  head  for  a  short  time,  rapidly  followed  by  giddiness,  loss 
of  power  and  tremulous  motion  of  the  limbs,  somnolency,  dilatation  of 
the  pupils,  double  vision,  nausea,  and  vomiting.  After  a  time  these 
symptoms  pass  off,  leaving  the  patient  merely  languid.  When  a  large 
quantity  of  the  root  or  leaves  has  been  eaten — an  accident  which  has 
occurred  from  the  plant  having  been  mistaken  for  other  vegetables — 
more  serious  effects  have  been  manifested.  In  addition  to  the  above 
symptoms  in  an  aggravated  form,  there  may  be  loss  or  incoherency 
of  speech,  delirium,  confusion  of  thought,  insensibility,  coma,  and 
sometimes  a  state  resembling  insanity  ;  the  pupils  are  dilated  and 
insensible  to  light ;  there  is  coldness  of  the  surface,  cold  perspiration, 
loss  of  power  in  the  legs,  alternating  with  tetanic  rigidity  and  convulsive 
movements  of  the  muscles  ;  the  pulse  is  small,  frequent,  and  irregular, 
the  respiration  deep  and  laborious.  Occasionally  there  is  nausea  with 
vomiting  and  purging.  Death  may  take  place  in  a  few  hours  or  days, 
according  to  the  severity  of  the  symptoms.  The  special  effect  of  this 
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poisonous  plant  is  manifested  in  its  tendency  to  produce  a  general 
paralysis  of  the  nervous  system. 

Treatment. — The  same  measures  may  be  adopted  as  for  belladonna 
poisoning  (q.v.,  p.  727).  Pilocarpine  and  caffein  act  as  antidotes  to 
some  extent,  and  tannin  or  tea  may  be  administered  in  the  hope  of 
making  inert  the  alkaloid  still  left  in  the  stomach. 

Post-mortem  Appearances. — There  is  nothing  to  be  looked  for 
except  bits  of  the  plant.  Chemical  analysis  is  the  only  means  of 
detecting  the  poison. 

When  the  vegetable  has  been  eaten,  it  can  be  identified  only  by  its 
botanical  characters.  The  seeds  are  very  small  and  hard  ;  they  are 
furrowed  on  the  surface,  and  may  be  easily  confounded  with  those  of 
belladonna.  They  are  of  an  oblong,  oval,  or  pyriform  shape.  The 
leaves  are  peculiar  in  shape  and  other  characters,  by  which  they  may 
be  easily  identified. 

Analysis. — The  process  described  on  p.  362  must  be  applied. 

The  alkaloids  appear  to  answer  to  the  same  tests  as  atropine. 

Cases. — In  the  1,  1896,  p.  336,  is  a  case  of  non-fatal  poison¬ 

ing  from  the  hydrobromate  of  hyoscine  reported  by  Dr.  Morton.  One- 
twenty-fifth  of  a  grain  was  used.  Dr.  Morton  thus  records  the  case  : — 

“M.  L.,  aged  fifty,  suffered  from  a  severe  form  of  cyclitis  implicating  both 
eyes,  and  extending  to  the  choroid  and  retina.  Adhesions  had  already  formed 
when  the  case  came  under  observation.  The  inflammation  lasted  four  months. 
Atropine,  homatropine  and  cocaine,  and  atropine  alternating  with  eserine  were 
used  with  little  or  no  effect.  Six  drops  of  a  1  per  cent,  solution  of  the  sulphate 
of  atropine  were  used  three  times  a  day  for  a  considerable  time  with  little  effect 
on  the  pupil,  and  no  perceptible  effect  on  the  general  system  except  a  slight  dry¬ 
ness  of  the  throat. 

“  On  the  advice  of  Professor  Reid,  it  was  resolved  to  try  hyoscine,  as  it  acted 
more  powerfully  and  quickly.  One  grain  of  the  hydrobromate  was  procured 
fresh  from  a  wholesale  chemist,  and  made  up  to  a  1  per  cent,  solution  in  water. 
This  was  rather  a  strong  solution,  but,  judging  from  the  slight  effects  of  the  atro¬ 
pine  on  the  general  system,  it  was  thought  quite  safe  to  use  the  hyoscine  solu¬ 
tion  of  that  strength.  It  was  accordingly  directed  that  for  a  first  trial  two  drops 
should  be  put  into  one  eye.  This  was  done,  and,  as  the  patient  felt  no  pain,  she 
put  two  drops  into  the  other  eye  as  well. 

“  Five  minutes  afterwards  she  complained  of  giddiness  and  a  feeling  of  light¬ 
ness  in  the  head  ;  she  staggered,  and  had  to  be  assisted  to  bed.  Then  great  dry¬ 
ness  of  the  mouth  and  throat  with  thirst  supervened.  The  giddiness  increased, 
gradually  the  senses  became  confused,  and  the  power  of  speech  was  lost.  Com¬ 
plete  muscular  relaxation  became  pronounced,  and  she  became  rapidly  uncon¬ 
scious.  The  breathing  was  slow,  and  occasionally  deep  and  sighing.  The  face 
was  flushed,  the  pulse  full  and  regular. 

“  This  unconscious  stage  lasted  for  about  four  hours,  and  was  succeeded  by  a 
period  of  semi-consciousness.  At  times  the  patient  seemed  to  have  perfectly 
recovered  ;  at  other  times  she  was  quite  delirious.  She  talked  incessantly, 
was  occasionally  irritable,  although  on  the  whole  it  took  the  form  of  a  pleasant 
delirium.  She  recalled  funny  incidents  long  since  past,  made  jokes  about 
everybody  and  everything,  and  kept  those  round  about  her,  but  for  their  anxiety, 
greatly  amused  with  her  witticisms. 

“After  about  two  hours  of  this  delirium,  she  became  gradually  calmer,  and 
then  dropped  off  into  a  sound  and  seemingly  natural  sleep,  which  lasted  for  about 
an  hour  and  a  half.  When  she  awoke,  she  remarked  that  she  had  not  slept  so 
well  for  a  long  time.  She  had  no  remembrance  of  the  events  of  the  night  further 
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than  being  assisted  to  bed.  There  were  no  evil  after-effects,  and  by  the  after¬ 
noon,  when  I  saw  her,  she  seemed  in  her  usual  health.” 

The  following  case,  reported  by  Dr.  Given  in  the  Lancet,  1,  1904, 
p.  24,  is  instructive  and  noteworthy  for  many  reasons  : — 

“  On  October  30th,  1903,  a  man,  aged  sixty-nine  years,  came  to  me  complain¬ 
ing  of  cramps  in  the  muscles  of  the  legs  at  night  and  also  of  senile  tremor  of  the 
hands.  He  had  been  under  my  care  at  intervals  for  several  years.  Five  years 
ago  I  attended  him  through  a  severe  attack  of  basic  pneumonia,  which  was 
accompanied  by  much  excitement  ,  and  then  one -hundredth  of  a  grain  of  hyoscine 
hydrobromate  was  used  hypodermically  with  great  benefit.  At  the  present 
time  he  was  in  fair  health  for  his  age.  The  pulse  was  rather  quick — about  ninety 
per  minute.  The  heart  sounds  were  normal.  The  urine  was  high-coloured ; 
it  was  free  from  albumen  and  sugar.  I  ordered  him  one-two-hundredth  of  a 
grain  of  hyoscine  hydrobromate  in  one  drachm  of  water  to  be  taken  at  bedtime. 
At  9.45  p.m.  on  the  same  day  I  was  hurriedly  summoned  to  see  him.  I  was 
informed  that  at  9.15  p.m.  one  teaspoonful  of  the  medicine  was  given  him  by  his 
son  (this  was  confirmed  by  the  amount  absent  from  the  bottle).  After  swallowing 
it  he  undressed  and  got  into  bed.  While  undressing  he  remarked  to  his  wife  that 
his  throat  felt  very  dry,  and  she  noticed  that  his  speech  was  rather  thick.  Two 
or  three  minutes  after  he  got  into  bed  his  wife  heard  him  breathing  very  deeply  ; 
she  tried  to  rouse  him,  but  could  not,  and  sent  for  me.  I  found  him  half  an  hour 
after  he  had  taken  the  medicine  deeply  comatose  with  stertorous  breathing  and 
flushed  face.  His  pulse  was  eighty  per  minute  and  regular,  his  pupils  were 
dilated  and  equal,  and  the  conjunctival  reflex  was  very  slight ;  I  could  not  rouse 
him  by  any  means.  I  injected  one -tenth  of  a  grain  of  strychnine  hypodermically 
and  gave  one  ounce  of  brandy  by  the  rectum.  At  10.45  p.m.  there  was  no  im¬ 
provement  ;  the  coma,  if  anything,  was  deeper,  the  conjunctival  reflex  was  quite 
absent,  the  pulse  was  smaller  and  weaker,  and  there  was  some  twitching  of  the 
arms  and  legs.  I  sent  for  my  syphon  stomach-tube  and  for  Dr.  W.  B.  Paterson 
to  help  me.  In  the  meantime  I  injected  one-sixth  of  a  grain  of  morphine  with 
one  grain  of  caffeine  citrate.  In  a  few  minutes  the  pupils  became  less  dilated, 
but  otherwise  there  was  no  change.  At  11.45  p.m.,  with  Dr.  Paterson’s  assist¬ 
ance,  I  washed  out  the  stomach  by  the  syphon  tube  with  hot  water,  removing  a 
small  quantity  of  partially  digested  food,  and  then  passed  into  the  stomach  about 
eight  ounces  of  strong  black  coffee  and  one  ounce  of  brandy.  At  1  a.m.  the  con¬ 
junctival  reflex  began  to  return,  and  the  patient  flinched  on  pinching  the  skin 
on  the  inner  side  of  the  arm.  Improvement  slowly  set  in,  the  breathing  became 
less  noisy,  and  the  pulse  fuller  and  stronger.  At  3  a.m.  he  could  be  partially 
roused  for  a  moment  by  pinching  and  shouting,  but  at  once  relapsed  into  a 
somnolent  condition  ;  the  pupils  now  reacted  to  light.  At  5  a.m.  he  made  an 
attempt  to  speak  and  swallowed  some  coffee.  At  8  a.m. — that  is,  eleven  hours 
after  taking  the  dose— he  was  really  conscious  and  able  to  speak  for  the  first 
time,  and  he  thenceforth  made  an  uneventful  recovery. 

“The  prescription,  which  was  for  one  two-hundredth  of  a  grain  of  hyoscine 
hydrobromate  in  one  drachm  of  water,  with  orders  to  send  two  ounces,  was  dis¬ 
pensed  at  a  very  trustworthy  druggist’s,  and  a  very  unfortunate  and  dangerous, 
though  instructive,  mistake  was  made  in  dispensing  it.  The  druggists  in  ques¬ 
tion  gave  me,  I  am  glad  to  say,  every  facility  for  investigating  the  matter.  It 
appears  that  they  had  two  establishments.  At  the  one  to  which  the  prescription 
was  taken  they  had  no  hyoscine  in  stock,  so  the  dispenser  sent  a  written  message 
to  the  other  place  for  080  gr.  of  hyoscine  hydrobromate  in  two  ounces  of  water, 
which  is  equal  to  sixteen  two -hundredths  of  a  grain,  the  exact  amount  he  required 
for  the  whole  bottle  of  medicine.  The  dispenser  at  the  second  shop  seeing  deci¬ 
mals  were  used,  took  it  for  granted  that  it  was  a  foreign  prescription,  and  that 
4  gr.’  stood  for  grammes,  and  sent  0*80  gramme,  which  the  first  man  sent  to  my 
patient.  The  result  of  this  was  that  he  got  more  than  fifteen  times  as  much  as 
was  intended,  or  about  one -thirteenth  of  a  grain.  This  appears  to  be  a  good 
object-lesson  in  the  danger  of  the  present  condition  of  weights  and  measures  in 
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the  Pharmacopoeia,  where  it  is  now  optional  for  either  the  decimal  system  or  the 
apothecaries’  measure  to  be  used.  Surely  the  time  has  come  for  the  rational 
and  scientific  metric  system  to  be  enforced  as  the  officinal  standard. 

“  The  literature  of  hyoscine  poisoning  seems  to  be  scanty,  and  points  to  the 
fact  that  the  drug  is  rather  uncertain  in  its  action,  sometimes  producing  poison¬ 
ous  symptoms  in  very  small  doses,  while  in  other  cases  fairly  large  doses  are 
tolerated.  This  is  probably  due  to  variations  in  its  purity  and  mode  of  manu¬ 
facture.  The  hyoscine  used  in  this  case  was  Merck’s.  Professor  J.  Dixon  Mann 
in  his  work  on  toxicology  states  that  in  one  instance  one-fortieth  of  a  grain  taken 
by  the  mouth  produced  severe  symptoms  of  poisoning,  as  did  one-thirtieth  of  a 
grain  given  hypodermically  in  another.  On  the  other  hand,  Allan  Gray  (B.M.J., 
1892,  p.  705)  reports  a  case  where  one-fiftieth  of  a  grain  was  used  every  night 
with  good  effect.  Dr.  L.  A.  Weatherly,  who  used  it  largely  in  asylum  practice, 
in  an  article  in  the  Journal  of  Mental  Science  for  July,  1891,  states  that  he  con¬ 
siders  that  the  dose  should  be  from  one  three -hundredth  to  one-hundredth  of  a 
grain,  very  cautiously  increased  in  some  cases  to  one-fiftieth.  With  regard  to 
antidotes,  besides  those  used  in  this  case  pilocarpine  has  frequently  been  em¬ 
ployed.  I  had  it  with  me,  but  I  did  not  use  it,  and  I  confined  myself  to  the  use 
of  strychnine,  morphine,  and  caffeine,  the  last  both  hypodermically  and  as 
strong  coffee,  and  it  is  in  a  great  measure,  I  think,  to  the  last  drug  that  the 
patient  owes  his  recovery.” 
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Poisoning  by  Hyssopus  officinalis. 

Source  and  Method  of  Occurrence. — This  plant  does  not  grow  wild 
•  in  Britain.  The  following  is  the  only  case  of  poisoning  by  it  the  editor 
can  find,  and  even  this  requires  confirmation  (Lancet,  1,  1899,  p.  124)  : — 

“A  singular  case  lately  formed  the  subject  of  a  coroner’s  inquiry  where  a 
pregnant  woman  made  an  infusion  of  a  pennyworth  of  hyssop,  after  taking  which 
she  died.  She  was  stated  to  have  been  in  bad  health  and  the  subject  of  Bright’s 
disease.  It  is  generally  believed  that  the  plants  of  the  order  to  which  this  be¬ 
longs — the  Labiatse — have  no  deleterious  qualities,  being  carminatives  and  anti- 
spasmodics.  However  this  may  be  as  a  rule,  the  medical  witness  at  the  inquest 
expressed  his  belief  that  the  hyssop  was  the  cause  of  the  patient’s  death,  and 
the  jury  adopted  his  opinion,  returning  a  verdict  accordingly.” 
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Poisoning  by  Ilex  aquifolium  (the  Holly). 

From  some  published  facts,  the  berries  of  this  tree  appear  to  pro¬ 
duce  the  effects  of  narcotico-irritant  poisoning.  A  boy  three  years 
old  ate  a  number  of  them.  The  symptoms  which  followed  were  sick¬ 
ness,  pain  in  the  head  and  abdomen,  and  much  purging.  Many  of  the 
berries  of  the  common  holly  were  passed  in  the  motions  ;  drowsiness 
supervened,  and  there  was  loss  of  consciousness.  In  twenty-four  hours 
his  face  was  pale  ;  the  skin  pale  and  cool ;  pulse  eighty;  weak  and 
small.  The  pupils  were  much  contracted,  but  were  sensible  to  light. 
The  vomiting  had  ceased,  but  there  was  some  purging.  Castor  oil  and 
stimulants  were  given,  and  on  the  second  day  the  child  recovered 
[Lancet,  1,  1870,  p.  573).  Wibmer  speaks  of  these  berries  as  having 
merely  a  purgative  action. 

Poisoning  by  Jatropha  curcas  (Physic  Nut). 

The  Jatropha  curcas  is  a  West  Indian  plant  which  produces  seeds 
containing  an  acrid  oil,  having  some  of  the  properties  of  croton  oil. 
Four  seeds  act  as  a  violent  cathartic,  and  severe  vomiting  and  purging 
have  been  produced  by  a  few  grams  of  the  cake  left  after  the  expression 
of  the  fixed  oil  from  the  bruised  seeds.  The  oil  operates  powerfully  in 
a  dose  of  from  twelve  to  fifteen  drops.  It  produces  a  burning  sensation 
in  the  throat,  vomiting,  purging,  and  other  symptoms  of  irritation, 
followed  by  inflammation  of  the  stomach  and  bowels.  One  hundred 
and  thirty- nine  children  in  Dublin  suffered  from  the  effects  of  these 
seeds  [Med.  Times  and  Gaz.,  1858,  2,  p.  143)  ;  and  in  1864  a  number  of 
boys  at  Birmingham  suffered  severely  from  eating  some  of  these  nuts 
which  they  had  found  in  a  drug  store,  but  they  all  recovered.  Cheval- 
lier  refers  to  a  case  in  which  thirty-three  persons  were  poisoned  by 
eating  these  seeds.  The  symptoms  from  which  they  suffered  were 
nausea,  vomiting,  and  general  depression.  Twenty  were  so  ill  that 
they  were  placed  in  the  beds  of  a  hospital ;  the  remaining  thirteen 
soon  recovered.  The  albumen  of  this  seed  is  said  to  have  a  flavour 
resembling  that  of  the  almond  (“  Ann.  d’Hyg.,”  1871,  1,  408). 

The  Jatropha  urens,  also  a  West  Indian  plant,  is  said  to  produce 
serious  effects  upon  those  who  touch  its  leaves,  which  are  covered  with 
stinging  hairs  like  those  of  the  nettle.  The  wrist  of  a  person  accL 
dentally  came  in  contact  with  some  of  the  hairs.  In  a  few  minutes 
there  was  swelling  of  the  lips,  redness  of  the  face,  faintness,  great 
prostration  of  strength,  and  such  a  degree  of  collapse,  that  for  some 
minutes  the  sufferer  was  thought  to  be  dead.  He  then  rallied  ;  there 
was  sickness,  and  in  twenty  minutes  the  man  recovered.  In  another 
case  the  pain  and  swelling  in  the  part  touched  lasted  for  some  days, 
and  an  itching  sensation  continued  for  a  longer  period  (Pharm.Jour., 
April  17th,  1872,  p.  863).  Assuming  this  account  of  the  symptoms 
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to  be  correct,  the  poison  connected  with  the  hairs  not  only  has  a  local 
action,  but  it  is  very  rapidly  absorbed,  and  produces  effects  resembling 
those  of  serpent  poisons. 
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Poisoning  by  Jtjneperus  sabina  (Savin). 

Source  and  Method  of  Occurrence. — This  is  a  well-known  plant  (but 
is  not  a  native  of  Britain),  the  leaves  of  which  contain  a  poison  in  the 
form  of  an  acrid  volatile  oil  of  a  remarkable  odour.  They  exert  an 
irritant  action,  both  in  the  state  of  infusion  and  powder.  They  yield 
by  distillation  a  light  yellow  oil,  on  which  the  irritant  properties  of  the 
plant  depend.  The  powder  is  sometimes  used  in  medicine,  in  a  dose 
of  from  five  to  twenty  grains.  Savin  is  not  often  taken  as  a  poison 
for  the  specific  purpose  of  destroying  fife,  but  this  is  occasionally  an 
indirect  result  of  its  use  as  a  popular  means  of  procuring  abortion  ;  in 
this  manner  it  has  proved  fatal.  From  the  little  that  is  known  of  its 
effects,  it  acts  by  producing  violent  pain  in  the  abdomen,  vomiting 
and  strangury.  After  death  the  gullet,  stomach,  intestines,  and 
kidneys  have  been  found  either  much  inflamed  or  congested.  It  has 
probably  no  action  as  an  abortive,  except,  like  other  irritants,  by 
causing  a  violent  shock  to  the  system,  under  which  the  uterus  may 
expel  its  contents.  Such  a  result  can  never  be  obtained  without 
placing  in  jeopardy  the  fife  of  a  woman  ;  and  when  abortion  follows 
she  generally  falls  a  victim.  On  the  other  hand,  a  female  may  be 
killed  by  the  poison  without  abortion  ensuing.  In  1845,  the  author 
met  with  a  case  in  which  death  had  been  caused  by  savin  powder,  abor¬ 
tion  having  first  taken  place.  Eight  ounces  of  green  liquid  were  found 
in  the  stomach,  which,  with  the  gullet  and  the  small  intestines,  was 
highly  inflamed.  The  poison  was  easily  identified  by  placing  some  of 
the  minute  portions  of  the  leaves  found  in  the  stomach  under  a  micro¬ 
scope  {Med.  Gaz.,  vol.  36,  p.  646).  The  oil  of  savin  is  also  powerfully 
irritant.  For  an  account  of  this,  see  “  Criminal  Abortion,”  p.162. 

Poisoning  by  Ligustrtjm  vttlgare  (Privet). 

Source  and  Method  of  Occurrence. — The  privet  is  not  commonly 
enumerated  among  vegetable  poisons.  No  reference  is  made  to  this 
plant  in  the  works  of  Wibmer,  Orfila,  Christison,  and  other  writers  on 
toxicology  ;  and  yet  it  would  appear,  from  the  subjoined  cases,  that 
the  berries  may  exert  a  poisonous  action.  In  1853,  three  children  ate 
the  berries  of  the  privet ;  two  of  them,  a  boy  of  three  years  of  age  and - 
a  girl  of  six,  eating,  them  rather  freely.  They  suffered  from  violent 
purging,  and  when  seen  by  a  medical  man  the  boy  was  found  pulseless 
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and  cold,  and  before  death  he  was  frequently  and  violently  convulsed. 
The  girl  was  in  a  state  of  collapse,  but  rallied  a  little  under  treatment. 
Soon  afterwards  she  died  convulsed.  The  surviving  child,  who  had 
only  tasted  the  berries,  did  not  suffer,  and  she  was  enabled  to  point 
out  the  shrub  the  berries  of  which  they  had  gathered.  In  1866,  a 
child,  aet.  2,  died  thirty-seven  days  after  eating  these  berries,  symp¬ 
toms  of  irritation  continuing  more  or  less  throughout.  According  to 
Loudon,  they  are  eaten  by  birds  when  other  sources  of  food  fail. 

Fn  May,  1872,  two  children,  aged  twelve  and  eight  years  respec¬ 
tively,  ate  a  quantity  of  leaves  and  shoots  proved  subsequently  to 
have  been  those  of  the  privet.  The  symptoms  in  both  cases  were 
drowsiness,  convulsive  twitchings,  difficulty  in  moving  about,  loss  of 
muscular  power,  severe  vomiting  and  purging,  the  evacuations  being 
of  a  greenish  colour.  They  both  recovered. 

Cases. — The  following  references,  with  the  recent  case,  are  from 
the  Lancet ,  1,  1898,  p.  665  : — 

“In  1857,  thirty-seven  children  suffered  from  poisonous  symptoms  after 
eating  freely  of  acorns  and  privet  berries.  The  symptoms  were  shrivelled  appear¬ 
ance  of  the  hands  and  face,  cyanosis,  intense  thirst,  and  sickness  ;  opisthotonos 
was  a  marked  symptom  in  each  case.  All  the  children  recovered. 

“  On  February  18th,  1898,  an  inquest  was  held  at  York  Town  on  the  body  of 
a  female  child,  aged  eight  years,  who  died  two  days  previously  after  a  few  hours’ 
illness.  On  the  16th  she  complained  of  pain  in  the  head  and  stomach.  At 
dinner-time  she  seemed  better,  but  whilst  food  was  being  prepared  she  gave  a 
cry  and  became  unconscious,  and  death  took  place  before  the  arrival  of  a  medical 
man.  The  child’s  teeth  were  tightly  closed,  her  tongue  protruding  and  her 
hands  clenched.  At  the  post-mortem  examination  the  heart,  liver,  and  kidneys 
were  found  to  be  quite  healthy.  The  lungs  were  congested.  The  stomach  was 
also  much  congested,  with  one  patch  of  superficial  ulceration  about  the  size  of  a 
shilling.  On  inquiry  it  was  found  that  the  child  had  eaten  privet  berries.  None 
of  those  were  found  in  the  stomach,  but  they  had  probably  been  discharged  by 
vomiting.  The  symptoms  were  in  accord  with  the  previously  reported  cases 
to  which  we  have  referred,  and  we  cordially  commend  the  coroner’s  remarks 
that  he  hoped  the  evidence  as  to  the  privet  berries  would  be  a  caution  to  parents 
as  to  their  danger.” 

Again,  the  Lancet ,  1,  1899,  p.  1130,  states  that 

“An  inquest  was  held  at  Stroud,  Gloucestershire,  on  April  11th,  upon  a 
female  child,  aged  twenty  months,  who  had  died  after  eating  the  berries  of  the 
common  privet.  Mr.  Embry,  the  analyst  for  the  county,  examined  the  con¬ 
tents  of  the  stomach.” 

Poisoning  by  Lobelia  inflata  (Indian  Tobacco). 

Source  and  Method  of  Occurrence. — This  plant  is  imported  from 
North  America.  Its  leaves  contain  an  acrid  principle,  lobeline,  which 
is  capable  of  producing  poisonous  effects  on  the  brain  and  spinal  cord, 
especially  on  the  respiratory  centre  of  the  medulla.  The  plant  also 
produces  irritation  of  the  stomach  and  bowels.  When  administered 
in  doses  of  from  ten  to  twenty  grains,  lobelia  acts  as  an  emetic  ;  but 
in  larger  quantity  it  acts  deleteriously,  and  in  smaller  doses  has  an 
expectorant  and  antispasmodic .  action  somewhat  similar  to  that  of 
tobacco.  It  would  also  appear  that  even  ordinary  medicinal  doses 
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affect  some  persons  with  great  severity.  There  used  to  be  a  notion 
that  it  was  only  a  useful  medicine  and  not  a  poison,  although,  like 
arsenic  and  opium,  it  may  be  either,  according  to  the  mode  and  dose 
in  which  it  is  employed. 

It  is  now  official  in  the  form  of  tincture  prepared  from  the  dried 
flowering  herb,  of  which  the  dose  is  5  to  15  minims.  The  seeds  of 
lobelia  are  also  poisonous.  In  the  Med.  Times  and  Gaz.,  1853,  1,  p. 
270,  and  2,  p.  568,  two  cases  are  reported  in  which  the  seeds  proved 
fatal. 

There  have  been  many  inquests  and  trials  for  manslaughter  in  this 
country  as  the  result  of  the  improper  administration  of  the  powdered 
leaves  of  the  Lobelia  inflata  by  quacks  and  dealers  in  vegetable  medi¬ 
cines.  The  medical  evidence  given  on  these  trials  has  proved  that  in 
large  doses  lobelia  is  a  most  noxious  drug  (see  Med.  Gaz.,  vol.  44,  pp. 
383  and  384  ;  vol.  46,  p.  384  ;  Lancet,  1853,  1,  p.  237  ;  Pharm.  Jour., 
August,  1851,  p.  87  ;  and  for  some  remarks  on  the  action  of  the  poison 
see  a  paper  by  Curtis  and  Pearson,  Med.  Gaz.,  1850,  vol.  46,  p.  285). 
Those  who  profited  by  the  sale  of  this  drug  among  the  ignorant  poor 
used  to  maintain  the  doctrine  that  it  could  not  kill,  and  never  had 
been  known  to  destroy  life. 

In  1856,  one  of  these  quacks  was  convicted  on  a  charge  of  man¬ 
slaughter  for  killing  a  woman  with  overdoses  of  lobelia.  Severe  pain, 
followed  by  loss  of  consciousness  and  congestion  of  the  brain,  were  the 
chief  symptoms  preceding  death  in  this  case.  The  admission  that,  in 
proper  doses,  it  was  a  useful  remedy  in  spasmodic  asthma,  was  of  no 
avail  on  this  occasion.  The  man  was  sentenced  to  three  months’ 
imprisonment  (B.  v.  Boyden  or  Jackson,  Lincoln  Sum.  Ass.,  1856). 

Toxicity  and  Fatal  Dose. — The  toxicity  of  the  plant  would  appear 
to  depend  on  the  alkaloid  (lobeline)  contained  in  it,  but  there  are  no 
facts  to  determine  the  exact  fatal  dose  of  this,  but  in  the  case  reported 
under  “  Symptoms,”  a  drachm  of  the  powdered  leaves  proved  fatal. 

Duration. — From  a  few  minutes  to  thirty-six  hours  seems  to  be 
the  variation  in  the  total  duration  of  fatal  cases.  As  with  other  irri¬ 
tants,  the  effects  on  the  stomach  appear  within  a  few  minutes  of  swal¬ 
lowing  the  drug,  but  the#  rapidity  with  which  the  effects  upon  the 
nervous  system  appear  would  seem  to  depend  upon  the  state  and 
contents  of  the  stomach  at  the  time  of  taking  the  poison. 

Symptoms. — These  would  appear  to  be  variable,  probably  accord¬ 
ing  to  whether  the  main  effects  were  local  on  the  stomach  or  whether 
they  were  exerted  after  absorption. 

In  one  case,  the  victim  was  seen  by  a  medical  practitioner  soon 
after  he  had  taken  the  poison  :  he  was  evidently  suffering  great  pain, 
but  he  was  quite  unconscious  ;  the  pulse  was  small,  and  the  pupils 
were  strongly  contracted  and  insensible-  to  light.  He  had  vomited 
the  greater  part  of  the  poison.  He  suffered  from  spasmodic  twitchings 
of  the  face,  sank  into  a  state  of  complete  insensibility,  and  died  in 
about  thirty- six  hours. 

Treatment. — Thus  must  be  entirely  upon  general  principles,  vide 
p.  343  et  seq.  There  is  no  specific  antidote,  but  presumably  hypo- 
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dermic  injections  of  strychnine  would  offer  the  best  chance,  with  hot 
coffee  by  the  mouth  or  rectum. 

Post-mortem  Appearances. — Beyond  finding  bits  of  the  plant  which 
might  be  identified,  it  is  not  to  be  expected  that  anything  will  be  found 
in  any  way  characteristic  of  lobelia,  though  the  appearance  of  the 
stomach  will  possibly  suggest  “  irritant  poisoning.” 

On  inspection  of  the  body  of  the  case  reported  under  “  Symptoms,” 
some  fluid  was  found  in  the  stomach,  but  none  of  the  powder.  The 
mucous  membrane  was  intensely  inflamed,  and  the  vessels  of  the  brain 
were  strongly  congested  ( Pharm .  Times ,  May  1st,  1847,  p.  182). 

In  one  case  in  which  the  seeds  proved  fatal,  the  mucous  membrane 
of  the  stomach  was  highly  inflamed.  In  1882,  a  man  suffering  from 
heart  disease,  and  who  was  an  enormous  eater,  took  as  an  emetic  a 
medicine  containing  lobelia  prepared  from  one  of  Dr.  Coffin’s  prescrip¬ 
tions.  At  the  post-mortem  examination,  made  twelve  hours  after 
death,  an  aperture  about  the  size  of  a  goose-quill  was  found  in  the 
lesser  curvature  of  the  stomach,  and  about  two  pints  of  fluid  having  a 
milky  appearance  in  the  peritoneal  cavity.  [This  aperture  had  probably 
nothing  to  do  with  lobelia  poisoning. — Ed.]  The  stomach  itself  con¬ 
tained  lobelia  seeds  and  cayenne  pepper.  The  dictum  of  the  so-called 
Coffinites  is  that  “  heat  is  life,  and  the  want  of  heat  disease  and  death.” 
In  accordance  with  their  principles,  their  drugs  are  lobelia  and  cayenne 
( B.M.J. ,  1882,  2,  p.  24). 

Analysis. — Lobelia  is  seen  in  the  form  of  a  greenish- coloured  powder 
(fragments  of  leaves).  This  powder  acquires  a  reddish  brown  colour 
with  strong  nitric  acid,  and  is  blackened  by  concentrated  sulphuric 
acid.  Iodine  water  has  no  effect  upon  the  infusion.  The  ferrous  and 
ferric  sulphates  produce  with  it  a  dark  green  colour,  the  ferric  sulphate 
very  rapidly. 

The  leaves  of  lobelia  are  generally  seen  in  fragments  which  do  not 
readily  admit  of  identification  by  the  microscope.  The  seeds  are  very 
small,  of  a  lengthened  oval  shape,  reticulated  on  the  surface  with  pro¬ 
jecting  hairs  or  fibres,  and  of  a  light  brown  colour.  The  discovery  of 
them  among  the  fragments  of  leaves  would  furnish  a  sufficient  proof  of 
the  presence  of  lobelia. 

The  leaves  and  seeds  contain  the  alkaloid,  which  may  be  sought  for 
by  the  processes  described  on  p.  362,  and  when  obtained  in  comparative 
purity,  the  following  corroborative  tests  may  be  applied  : — 

1.  Strong  sulphuric  acid  produces  with  lobeline  a  red  colour. 

2.  Lobeline  gives  with  sulphomolybdic  acid  a  violet  colour.  A 
similar  colour  is  given  by  morphine,  but  morphine  is  a  solid  substance, 
lobeline  a  liquid  ;  moreover,  morphine  does  not  give  a  red  coloration 
with  strong  sulphuric  acid,  as  lobeline  does  (Luff). 

3.  Lobeline  solutions  are  precipitated  by  tannic  acid  (Watts’  Diet.). 

Cases.-  A  man  named  Riley  Drake  was  convicted  in  the  United  States  of 
having  caused  the  death  of  a  woman  by  administering  lobelia  in  improper  doses 
(Wharton  and  Stille’s  “  Med.  Jur.,”  p.  522). 

In  1884  a  herbalist  was  acquitted  when  tried  for  manslaughter  of  a  woman 
named  Sainsbury.  The  deceased,  who  was  suffering  from  chronic  lung  disease, 
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took  some  of  the  prisoner’s  medicine,  the  essential  ingredient  of  which  was 
lobelia.  She  died  in  a  few  minutes.  At  this  trial  many  herbalists  and  two 
medical  men  swore  that  lobelia  was  not  a  poison  (R.  v.  Wallis,  C.  C.  C.,  Jan.  1884). 
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Poisoning  by  Lolium  temulentum  (Bearded  Darnel). 

Symptoms  and  Effects. — Poisoning  by  darnel  is  generally  the  result 
of  accident  from  the  intermixture  of  the  seeds  of  this  grass  with  wheat 
or  rye.  The  seeds  are  ground  into  flour  and  eaten  with  the  bread. 

This  must  be  expunged  from  the  list  of  poisons,  as  it  is  now 
known  that  the  symptoms  formerly  ascribed  to  lolium  were  in  reality 
due  to  a  fungus  which  had  attacked  the  grass. 
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Poisoning  by  Manchineale  Tree. 

Source  and  Method  of  Occurrence. — The  following  case,  reported 
by  Dr.  Caddy,  is  the  only  one  the  editor  is  able  to  find.  The  plant 
apparently  grows  in  the  Grenadine  Islands.  The  smell  of  the  apple¬ 
like  fruit  is  delicious,  and  has  been  the  cause  of  many  a  sailor  in  these 
regions  meeting  his  death  from  eating  it. 

“  On  June  2nd,  1894,  a  black  child,  aged  five  years,  was  admitted  under  the 
following  circumstances  :  The  mother  stated  that  the  child  had  been  playing 
with  some  other  children  on  the  previous  evening  by  the  seashore,  when  she 
suddenly  came  running  home  crying  violently,  and  complaining  of  severe  pains 
in  her  ‘  mouth  and  belly.’  She  was  very  sick,  but  could  not  swallow  food  or 
water,  and  passed  a  very  bad  night,  screaming  loudly  at  times,  and  being 
extremely  restless.  Early  the  following  morning  the  mother  brought  the  child 
to  the  hospital,  and  upon  my  questioning  her  said  that  the  child  had  been 
poisoned  from  eating  some  manchineale  from  one  of  the  trees  under  which  she 
had  been  playing.  I  found  the  child  in  a  state  of  collapse,  the  surface  of  the  body 
being  bathed  in  a  cold  sweat,  the  radial  pulse  imperceptible,  heart  sounds  hardly 
distinguishable,  respirations  thirty  and  very  shallow,  temperature  96-2°  F.  The 
lips  were  much  swollen  and  covered  with  blisters,  and  the  tongue  was  enormously 
swollen  and  blistered,  interspersed  with  white  eroded  patches.  There  were  also 
blisters  in  the  palm  of  the  right  hand,  and  two  small  ones  on  the  left.  On  pal¬ 
pation  the  abdomen  was  very  tender,  this  being  much  exaggerated  over  the 
epigastric  region.  The  pupils  were  widely  dilated. 

“  I  at  once  ordered  the  child  to  be  placed  in  bed  and  surrounded  by  hot-water 
bottles,  and  injected  subcutaneously  ether  sulph.  Tl\  xxv.  The  child  gradually 
rallied,  and  the  after-treatment  consisted  in  washing  out  the  mouth  with  glycer. 
boracis,  and  the  administration  of  the  following  mixture  :  R  tinct.  opii,  x.  ; 
potass,  brom.  3ss.  ;  potass,  chlor.  gr.  xx.  ;  sod.  bicarb.  3j-  ;  bismuth,  subnit. 
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3j.  ;  mucilag.  acaciae  3j-  ;  aquae  ad  §ij.  :  3j-  every  two  hours,  to  be  allowed  to 
trickle  down  the  throat  a  few  drops  at  a  time.  An  enema  consisting  of  brandy 
3j.,  starch  §ij.,  and  beef-tea  3 i j *  was  given,  but  as  this  appeared  to  distress  the 
patient,  it  was  discontinued,  and  ‘  zyminised  nutrient  suppositories  5  every  four 
hours  substituted.  On  June  4th  the  temperature  rose  to  101°  F.,  and  as  the 
patient  was  unable  to  swallow  even  a  few  drops  of  water,  and  ice  could  not  be 
procured,  the  mixture  had  to  be  discontinued,  and  hypodermic  injections  of 
morphine  sulph.  gr.  TV  were  given  every  five  hours,  while,  to  cope  with  the  intense 
thirst,  an  enema  of  cold  water  was  given  every  two  hours,  which  appeared  to 
cause  great  relief  to  the  patient.  The  urine  was  excreted  very  copiously,  and 
contained  a  trace  of  albumen.  On  June  6th  the  patient  had  decidedly  improved, 
and  continued  to  do  so  up  to  June  20th,  when  she  was  discharged  well.” 

REFERENCES. 
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Poisoning  by  Mentha  pulegium  (Pennyroyal). 

Source  and  Method  of  Occurrence. — This  plant,  though  a  native 
of  Britain,  is  not  common  nor  easy  to  find.  It  enjoys  a  vulgar  reputa¬ 
tion  as  a  means  of  procuring  abortion  (videp.  164),  and  possibly  it  is 
only  thanks  to  its  slight  toxic  properties  that  cases  of  poisoning  by 
it  are  not  more  frequent.  Its  congener  M.  piperita  produces  the 
ordinary  oil  of  peppermint. 

Case. — “A  woman  was  admitted  to  the  parish  infirmary,  Liverpool,  in  an 
almost  collapsed  condition,  suffering  from  symptoms  of  acute  gastritis.  She 
stated  that  vomiting  began  four  days  previously  after  she  had  taken  a  table¬ 
spoonful  of  pennyroyal.  The  excessive  vomiting  continued  despite  the  usual 
remedies,  but  ultimately  ceased  under  the  influence  of  morphia  and  rectal 
alimentation.  The  patient,  however,  gradually  sank,  and  died  on  March  19th. 

“  A  post-mortem  examination  was  made  at  the  direction  of  the  coroner,  and 
I  found  the  stomach  extremely  congested,  especially  towards  the  cardiac  end, 
the  small  intestines  also  showed  thickening  of  their  coat  and  intense  congestion, 
most  marked  in  the  lower  part  of  the  ileum.  The  large  intestines  were  also 
congested  even  down  to  the  rectum,  but  not  to  the  same  degree  as  the  stomach 
or  ileum.  The  uterus  was  normal  in  size,  and  there  was  nothing  noticeable  in 
the  other  organs  except  some  congestion  of  the  brain.  At  the  inquest  evidence 
corroborative  of  the  woman’s  statement  was  given  ;  but  as  the  druggist  who  had 
sold  the  pennyroyal  said  that  in  thirty  years’  experience  he  had  never  heard  of  a 
case  of  poisoning  by  this  drug,  the  jury  returned  a  verdict  that  c  death  was  due 
to  gastro- enteritis  set  up  by  some  irritant  poison,’  but  did  not  decide  what  the 
poison  was.  It  is  in  deference  to  their  verdict  that  I  have  put  the  word  ‘  sup¬ 
posed  ’  in  the  heading  to  this  note.  On  looking  up  the  literature  of  the  subject 
I  have  only  been  able  to  find  one  case  of  poisoning  by  pennyroyal,  which  is 
recorded  in  Dixon  Mann’s  ‘  Forensic  Medicine.’  In  that  case  a  pregnant  woman 
who  was  seen  immediately  after  taking  a  one -drachm  dose  of  the  drug  had  vomit¬ 
ing,  delirium,  and  opisthotonos,  but  subsequently  recovered  ”  ( Lancet ,  1897,  1, 
1022). 

Other  cases  are  reported  : — - 

Girling,  B.M.J.,  1887,  I.,  1214. 

Napier  Jones,  B.M.J.,  1890, 1.,  661  and  1913,  II.,  746. 

Poisoning  by  Myristica  eragrans  (Nutmeg). 

Source  and  Method  of  Occurrence. — The  domestic  nutmeg  has  a 
certain  reputation  as  an  abortifacient  if  taken  in  sufficient  quantities, 


POISONING  BY  NUTMEG 


793 


as  the  following  case,  reported  by  G.  E.  Reading  ( Therap .  Gaz.,  Sep¬ 
tember,  1892),  would  show. 

The  patient  was  a  lady,  three  months  pregnant,  who,  in  order  to  procure 
abortion,  swallowed  three  powdered  nutmegs,  and  was  only  prevented  by  fear 
of  vomiting  from  taking  a  larger  amount  and  thus  losing  the  whole.  She  was 
well  till  three  hours  after,  when  she  vomited  several  times,  and  passed  into  the 
following  condition  :  low,  muttering  delirium,  with  occasional  silly  laughter, 
and  hallucinations  of  a  ridiculous  character.  She  could  be  aroused  from  this  by 
shaking,  but  would  relapse  almost  immediately.  There  was  also  a  strong  sense 
of  impending  death.  The  pulse  was  strong  and  rapid.  The  treatment  adopted 
was  to  give  a  twenty-grain  dose  of  chloral  hydrate,  which  lessened  the  delirium 
and  allowed  the  patient  to  obtain  sleep.  The  delirium  continued  to  recur,  how¬ 
ever,  at  intervals  for  the  next  twenty-four  hours,  during  which  grain  doses  of 
calomel  were  given  every  hour  ;  the  next  day  the  patient  was  quite  rational. 
It  may  be  added  that  the  object  for  which  the  nutmeg  was  taken  was  not  accom¬ 
plished,  the  whole  energy  of  the  agent  appearing  to  have  been  expended  on  the 
nervous  system  and  gastro -intestinal  tract.  The  general  symptoms  of  poisoning 
strongly  recall  those  which  appear  in  some  cases  of  poisoning  by  cannabis  indica 
( B.M.J.y  Epit.,  December  10th,  1892). 

In  Neale’s  “  Digest,”  sect.  366,  3,  several  cases  are  recorded. 

The  following  is  reported  by  Dr.  Simpson  in  the  Lancet ,  1,  1895, 
,p.  150:— 

“  I  found  the  patient  lying  upon  the  bed  in  a  drowsy  condition  and  very 
delirious,  the  delirium  taking  the  form  of  confusion  and  mistaking  one  person 
for  another.  There  were  lucid  intervals.  She  complained  of  a  sensation  of 
great  tightness  across  the  chest,  of  vertigo  and  faintness  upon  attempting  to 
stand.  She  had  vomited  several  times,  but  unfortunately  I  was  unable  to  see 
the  vomited  matter.  The  pulse  was  seventy-five  per  minute  and  rather  feeble, 
as  was  also  the  heart’s  action.  The  pupils  were  normal.  Inquiries  elucidated 
the  fact  that  the  patient  had,  being  a  week  over  her  menstrual  period,  taken 
two  nutmegs,  bruised,  in  a  small  quantity  of  gin.  I  ordered  her  to  keep  in  bed 
and  to  be  given  a  little  strong  coffee,  with  a  dessertspoonful  of  brandy  in  it, 
every  half-hour.  I  also  prescribed  a  sedative  mixture  every  four  hours  :  in  the 
afternoon  I  found  her  condition  considerably  improved,  but  still  showing  the 
symptoms  described.  I  continued  the  same  treatment  and  the  next  day  she 
was  very  much  better,  but  still  had  some  vertigo  and  was  very  weak.  I  dis¬ 
continued  the  coffee  and  brandy,  but  kept  on  with  the  medicine,  and  by  the 
following  day  she  was  able  to  get  up,  though  still  weak.  The  case  has  gone  on 
favourably  since.  I  may  add  that  the  nutmegs  had  no  effect  whatever  in  pro¬ 
ducing  miscarriage.” 

Poisoning  by  Nicotiana  (sp.  var.)  Tobacco. 

Source  and  Method  of  Occurrence.-— Tobacco  is  the  leaf  of  a  plant 
belonging  to  the  natural  order  Solanaceac.  It  contains  nicotine  as  the 
active  principle.  Snuff  is  tobacco  ground  to  a  powder.  Tobacco  has 
been  used  homicidally,  but  far  more  frequently  accident  (young  chil¬ 
dren  playing  with  old  pipes,  etc.)  accounts  for  the  cases  of  poisoning 
by  the  substance. 

In  1854,  a  man  was  charged  with  the  death  of  an  infant,  set.  10  weeks,  by 
poisoning  it  with  tobacco.  He  placed  a  quantity  of  tobacco  in  the  mouth  of 
the  infant  with  the  view,  as  he  stated,  of  making  it  sleep.  The  infant  was  com¬ 
pletely  narcotised,  and  died  on  the  second  day. 

It  is  probably  more  extensively  used  to  aid  the  purposes  of  robbers 
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than  is  commonly  believed  ;  and  there  is  reason  to  suppose  that  porter 
and  other  liquids  sold  in  brothels  are  sometimes  drugged  either  with 
tobacco  or  with  snuff  prepared  from  it.  Scotch  snuff  is  said  to  be  used 
for  this  purpose. 

In  1891  Sir  Thos.  Stevenson  investigated  a  fatal  case  of  poisoning 
by  snuff  which  appeared  to  have  been  given  to  a  drunken  man  in  beer, 
.  by  way  of  a  joke.  He  died  within  about  half  an  hour  of  its  adminis¬ 
tration. 

Husemann  states  (“  Handbuch  der  Toxicologie  ”)  that  no  less  than 
ten  fatal  cases  are  known  to  him  from  the  use  of  tobacco  enemata. 
The  use  of  this  form  of  enemata  is  now  happily  superseded  by  other 
remedies.  Gill  ( B.M.J. ,  1901,  1,  1544)  reports  a  case  from  a  sup¬ 
pository. 

Toxicity  and  Fatal  Dose. — While  tobacco  in  the  mass  cannot  be 
called  very  poisonous,  the  alkaloid  nicotine  is  a  deadly  poison,  and, 
like  prussic  acid,  it  destroys  life  in  small  doses  with  great  rapidity, 
A  rabbit  was  killed  by  a  single  drop  in  three  minutes  and  a  half.  In 
fifteen  seconds  the  animal  lost  all  power  of  standing,  was  violently 
convulsed  in  its  fore  and  hind  legs,  and  its  back  was  arched  convul¬ 
sively  (opisthotonos).  A  frothy  alkaline  mucus  escaped  from  its 
mouth,  having  the  odour  of  nicotine  (Guy’s  Hosp.  Hep.,  1858,  p.  355). 
A  case  of  poisoning  by  this  alkaloid  which  occurred  in  Belgium  in  1851 
was  the  subject  of  a  trial  for  murder  (“Ann.  d’Hyg.,”  1851,  2,  pp. 
147,  167)  : — 

The  Count  and  Countess  Bocarme  were  charged  with  the  murder  of  the 
Countess’s  brother,  a  M.  Fougnies,  by  administering  to  him  nicotine  while  he 
was  dining  with  them  at  the  chateau  of  Bitremont.  The  poison  was  forcibly 
administered.  The  deceased  did  not  survive  more  than  five  minutes,  and  he  was 
not  seen  living  by  any  of  the  attendants.  The  possession  of  the  poison,  as  well 
as  the  moral  evidence,  fixed  the  crime  on  the  Count,  and  he  was  condemned  and 
executed. 

The  appearances  after  death  were  to  a  great  extent  altered  or  destroyed 
by  the  pouring  of  some  strong  acetic  acid  into  the  mouth  and  over 
the  body  of  the  deceased,  in  order  to  conceal  or  remove  the  odour  of 
nicotine.  Stas  detected  the  poison  in  small  quantity  in  the  tongue, 
throat,  stomach,  liver,  and  lungs  of  the  deceased,  as  well  as  in  a  wooden 
plank  of  the  floor  near  to  which  he  was  sitting  ;  and  it  was  this  case 
which  led  him  to  devise  his  well-known  process  for  the  isolation  of  the 
alkaloids.  A  second  case  of  poisoning  by  this  alkaloid,  and  the  only 
case  recorded  in  this  country,  occurred  as  an  act  of  suicide  in  1858. 

A  gentleman  swallowed  a  quantity  of  nicotine  from  a  bottle,  and  almost 
immediately  afterwards  was  seen  in  the  act  of  falling  to  the  floor.  He  was  car¬ 
ried  to  an  adjoining  room,  but  before  this  could  be  reached  he  was  dead.  The 
symptoms  noticed  were  that  the  deceased  stared  wildly  ;  there  were  no  convul¬ 
sions,  and  he  died  quietly,  heaving  a  deep  sigh  in  expiring. 

The  quantity  of  nicotine  taken  could  not  be  determined.  The  deceased 
appears  to  have  been  rendered  insensible  immediately,  and  to  have 
died  in  from  three  to  five  minutes  after  having  taken  the  poison. 
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Common  experience,  as  well  as  experiment,  proves  that  nicotine  acts 
especially  upon  the  heart. 

Duration. — In  this  respect  the  effects  of  smoking  are  altered  enor¬ 
mously  by  habit.  In  the  above  cases,  nicotine  acted  almost  as  rapidly 
as  prussic  acid. 

Symptoms. — Every  one  is  familiar  with  the  depression  and  faint¬ 
ness,  collapse,  cold  sweats,  pallor,  and  rapid  onset  of  vomiting  which 
smoking  produces  in  one  unaccustomed  to  it.  In  the  above  acute  cases 
symptoms  hardly  existed,  death  was  so  rapid.  It  is  hardly  to  be  sup¬ 
posed  therefore  that  the  symptoms  in  the  young  smoker  are  actually 
due  to  the  action  of  nicotine  itself  but  to  some  product  of  imperfectly 
burnt  tobacco. 

When  nicotine  or  tobacco  leaves  are  in  question  the  above  symp¬ 
toms  occur,  but  more  strongly  marked  and  commonly  end  in  death. 
In  some  cases  there  is  purging,  with  violent  pain  in  the  abdomen  ; 
in  others  there  is  rather  a  sense  of  sinking  or  depression  in  the  region 
of  the  heart,  passing  into  syncope,  or  creating  a  feeling  of  impending 
dissolution.  With  the  above-mentioned  symptoms  there  is  dilatation 
of  the  pupils,  dimness  of  sight,  confusion  of  ideas,  a  small,  weak,  and 
scarcely  perceptible  pulse,  and  difficulty  of  breathing. 

A  woman  applied  some  leaves  of  tobacco  to  ulcers  upon  her  legs.  After  some 
hours  she  suffered  from  sickness,  dimness  of  vision,  cramps  in  the  legs,  and  great 
prostration  ;  she  also  complained  of  a  numb  feeling.  On  the  third  day  there  was 
great  sleepiness,  with  headache  and  an  irregular  action  of  the  heart.  In  about 
a  week,  she  recovered  her  usual  health  {Lancet,  1871,  2,  p.  663). 

Namias  relates  an  instance  of  a  smuggler  being  poisoned  by  reason 
of  his  having  covered  his  skin  with  tobacco-leaves,  with  a  view  of 
defrauding  the  revenue.  The  leaves,  moistened  by  perspiration,  pro¬ 
duced  all  the  effects  of  poisoning.  The  pulse  was  small  and  feeble  ; 
there  was  faintness  attended  with  cold  sweats.  The  operation  of  the 
poison  seemed  to  be  principally  on  the  heart.  In  persons  who  have 
smoked  tobacco  excessively  the  action  of  the  heart  is  frequently 
deranged — tachycardia,  intermittency,  etc.  The  editor  once  found  a 
pulse  of  over  150  in  an  otherwise  healthy  man  who  had  had  a  bout  of 
smoking  to  excess. 

The  “  tobacco  heart  ”  of  the  heavy  smoker  is  now  well  known  to 
physicians.  In  smokers  of  “  shag  ”  tobacco  a  form  of  blindness  is 
now  known  to  occur.  It  is  a  modified  form  of  colour  blindness. 
Recovery  may  ensue  on  changing  the  tobacco. 

Post-mortem  Appearances. — There  is  nothing  characteristic,  but 
in  the  above  suicidal  case  the  appearances  observed  were  a  general 
relaxation  of  the  muscles,  prominent  and  staring  eyes,  bloated 
features,  with  great  fulness  and  lividity  about  the  neck  [pro¬ 
bably  decomposition,  not  nicotine. — Ed.]  There  was  no  odour 
resembling  nicotine  or  tobacco  perceptible  about  the  body.  When 
examined  between  two  and  three  days  after  death,  putrefaction  had 
occurred,  especially  in  the  course  of  the  veins.  The  swelling  of  the 
neck  was  found  to  arise  from  an  effusion  of  dark  liquid  blood.  The 
scalp  and  the  membranes  of  the  brain  were  filled  with  dark- coloured 
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blood.  The  lungs  were  engorged,  and  of  a  dark  purple  colour.  The 
cavities  of  the  heart  were  empty,  with  the  exception  of  the  left  auricle, 
which  contained  two  drachms  of  dark-coloured  blood.  The  stomach 
contained  a  chocolate-coloured  fluid  ;  the  mucous  membrane  was  of  a 
dark  crimson-red  colour  from  intense  congestion.  There  was  no  odour 
excepting  that  of  putrefaction.  The  liver  was  congested  and  of  a 
purple-black  colour.  The  blood  throughout  the  body  was  black  and 
liquid,  but  in  some  parts  it  had  the  consistency  of  treacle.  The  author 
found  nicotine  in  small  quantity  in  the  contents  of  the  stomach,  also 
in  the  liver  and  lungs  ;  but  as  these  organs  had  been  placed  in  contact 
with  the  stomach,  it  could  not  be  inferred  that  the  poison  had  been 
absorbed  and  deposited  in  them.  [This  case  is  very  important  as 
showing  the  indestructibility  of  nicotine  by  the  decomposing  body,  and 
the  value  of  expert  analysis,  but  the  naked  eye  appearances  had  nothing 
to  do  with  the  fact  of  nicotine  poisoning  :  the  absence  of  a  smell  of 
nicotine  must  be  emphasised,  though  the  explanation  is  so  obvious, 
viz.,  that  the  smell  of  decomposition  entirely  prevented  it. — Ed.). 

Analysis. — Nicotine  is  a  colourless  liquid ;  it  was  artificially  syn- 
thetised  in  1904  by  Pictet  and  Rotschy  ;  of  specific  gravity  1*048,  be¬ 
coming  brown  on  exposure  to  air,  and  evolving  a  peculiar  acrid  odour 
affecting  the  nose  and  eyes,  which  when  diluted  resembles  that  of 
stale  tobacco-smoke.  Cigar  tobacco  usually  contains  only  about  one- 
third  the  amount  in  pipe  tobacco,  but  the  amount  varies  with  circum¬ 
stances  of  species  and  of  cultivation.  It  has  the  consistency  of  a  thin 
oil,  and  gives  a  greasy  stain  to  paper,  which  soon  disappears,  owing 
to  its  volatility.  When  heated  it  burns  with  a  bright  yellow  flame, 
emitting  a  thick  black  smoke.  It  is  powerfully  alkaline,  and  imparts 
a  strongly  alkaline  reaction  to  water,  in  which  it  dissolves  freely.  The 
aqueous  solution,  even  when  much  diluted,  retains  the  peculiar  odour. 
Nicotine  is  dissolved  by  alcohol  and  ether,  and  the  latter  liquid  will 
remove  it  from  its  aqueous  solution.  (1)  Platinic  chloride  produces 
in  the  aqueous  solution  a  yellow  crystalline  precipitate.  (2)  Corro¬ 
sive  sublimate  gives  a  white  precipitate.  (3)  Arsenio-nitrate  of  silver 
gives  a  yellow  precipitate.  In  all  these  characters  nicotine  resembles 
ammonia.  The  differences,  apart  from  the  odour,  which  is  an  impor¬ 
tant  distinction,  are — (4)  Iodine  water  gives  a  reddish  brown  precipitate 
(with  ammonia  there  is  no  precipitate  ;  the  colour  is  discharged).  (5) 
Tannic  acid  gives  a  white  precipitate  (with  ammonia  there  is  no  pre¬ 
cipitate,  but  a  red  colour  is  imparted).  (6)  Potassio-mercuric  iodide 
precipitates  it  copiously,  even  when  much  diluted.  (7)  Gallic  acid 
gives  no  precipitate  (in  ammonia  it  produces  a  pinkish  red  colour, 
rapidly  changing  to  an  olive  green).  (8)  Sulphuric  acid  and  bichro¬ 
mate  of  potassium  produce  a  green  colour  (see  Guy’s  Hosp.  Rep.,  1858, 
p.  354). 

In  Organic  Mixtures . — To  separate  nicotine  from  the  contents  of 
the  stomach,  these  should  be  digested  in  cold  distilled  water  acidu¬ 
lated  with  tartaric  acid.  This  liquid  is  strained,  filtered,  and  the 
residue  pressed.  It  is  then  to  be  evaporated  at  a  gentle  heat,  and  the 
residue  digested  with  alcohol,  filtered,  and  the  alcoholic  liquid  eva- 
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porated.  The  alkaloid  is  now  dissolved  out  of  the  residue  by  a  small 
quantity  of  water,  and  the  solution  is  rendered  alkaline  by  potash  and 
then  shaken  in  a  tube  with  an  equal  volume  of  ether  ;  the  ethereal 
liquid  is  allowed  to  evaporate  in  a  series  of  watch-glasses,  and  if  nico¬ 
tine  be  present  the  alkaloid  will  be  left  in  small  oily-looking  globules. 
The  odour  may  not  be  perceptible  until  the  residue  is  heated,  when  its 
peculiar  acridity  will  be  brought  out.  A  few  drops  of  water  should  be 
added  to  the  residue  in  each  glass  ;  it  will  be  found  to  be  strongly 
alkaline,  and  the  different  tests  may  then  be  applied.  It  was  by  this 
means  that  the  author  discovered  the  poison  in  the  body  of  the  gentle¬ 
man  whose  case  is  related  above.  In  reference  to  the  rabbit  killed  by 
a  single  drop,  nicotine  was  found  in  the  stomach  and  its  contents  , 
there  was  a  trace  found  in  half  an  ounce  of  the  blood  of  the  animal, 
and  the  poison  was  clearly  detected  after  a  week  in  the  tongue  and  soft 
parts  of  the  throat  of  the  animal,  but  there  was  no  trace  of  nicotine 
in  the  liver,  heart,  nor  lungs. 

Cases. — In  1902,  in  New  South  Wales,  an  inquest  was  held  on  the  body  of  a 
woman  named  Doolan  under  the  following  circumstances  F or  some  weeks  she 
had  complained  of  abdominal  pain  and  constipation,  for  which  her  mistress 
gave  her  castor  oil  with  success.  Some  time  later  the  constipation  and  pain 
in  the  stomach  returned,  and  upon  this  occasion  the  unqualified  man  who  was 
then  treating  her  cut  up  about  an  ounce  and  a  half  of  “  Yankee  Doodle  55  tobacco 
and  put  it  into  about  a  quart  of  water  for  a  rectal  injection.  Directly  the  injec¬ 
tion  was  given  the  girl  went  into  a  “  violent  fit,”  foaming  at  the  mouth  ;  the 
pain  in  the  abdomen  became  much  worse  ;  the  bowels  acted.  She  then  became 
very  violent,  throwing  down  those  who  attempted  to  hold  her  ;  a  drink  of  water 
was  then  administered  but  was  vomited  at  once.  She  died  about  twenty  minutes 
after  the  injection  was  administered.  At  the  autopsy  blood  was  seen  issuing 
from  the  nose,  and  the  teeth  were  clenched.  There  were  no  signs  of  disease  nor 
inflammation  internally.  The  stomach  and  contents,  the  liver  and  kidneys, 
were  reserved  for  examination.  An  analysis  was  made  by  Will.  M.  Hamlet, 
Government  analyst,  who  reported  that  he  found  no  less  than  six  minims  of 
nicotine  in  the  reserved  viscera.  The  verdict  was  that  the  woman  died  from 
nicotine  poisoning,  the  result  of  an  enema  given  by  G.  D.  St.  Omer,  but  that  the 
latter  was  not  guilty  of  wilful  negligence  or  carelessness.  . 

[There  seems  to  be  no  reasonable  doubt  that  this  patient  did  die  fiom  nico¬ 
tine  poisoning,  but  the  symptoms  were  peculiar.  She  had  previously  had  violent 
hysterical  fits,  and  it  is  possible  that  one  of  these  may  have  been  coincident  with 
the  fatal  incident,  and  masked  the  symptoms  due  to  the  tobacco.  The  fact 
that  so  much  nicotine  was  found  in  the  stomach  after  a  rectal  injection  also 

requires  some  explanation. — Ed.]  .  . 

In  the  2,  1895,  p.  671,  is  recorded  a  curious  case  of  poisoning  by 

nicotine  owing  to  a  grape-vine  being  sprinkled  with  it.  It  had  probably  been 

actually  sprinkled  on  the  grapes  themselves.  . 

In  the  1,  1901,  p.  1544,  is  an  interesting  case  of  tobacco  poisoning 

arising  through  a  prisoner  trying  to  conceal  some  in  his  rectum.  He  was  very 
ill,  but  recovered. 
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Poisoning  by  (Enanthe  crocata. 

Source  and  Method  of  Occurrence. — This  umbelliferous  plant  grows 
on  the  banks  of  rivers,  streams,  and  ditches.  It  is  one  of  the  most 
poisonous  of  the  order,  and  is  considered  to  be  one  of  the  most  virulent 
of  English  vegetable  poisons. 

The  root  of  this  plant  has  large  tubers  on  it,  which  have  been 
mistaken  for  edible  tubers. 

Cases  of  poisoning  by  this  plant  are  almost  always  accidental,  but 
it  has  been  used  homicidally. 

A  case  occurred  in  France  in  which  a  woman  attempted  to  poison  her  husband 
by  mixing- slices  of  the  root  of  this  plant  with  his  soup.  His  suspicions  were 
excited  by  its  acrid  taste.  The  woman  was  tried  for  the  crime,  and  Toulmouche 
deposed  at  the  trial  that  the  plant  from  which  the  root  had  been  taken  was  the 
(Enanthe  crocata — that  it  was  a  powerful  poison,  and  might  cause  death  in  two  or 
three  horn's.  The  prisoner  was  convicted  ( Gaz .  Med.,  January  3rd,  1846,  p.  18  ; 
also  Jour,  de  Ghim.  Med.,  1845,  p.  533).  (Enanthe  is  poisonous  to  animals. 

Toxicity  and  Fatal  Dose. — There  can  be  no  doubt  that  the  plant 
is  a  powerful  poison,  but  the  data  are  too  few  to  make  any  dogmatic 
statement  on  the  quantity  required  for  a  fatal  result. 

In  1857  two  fatal  cases  occurred  at  West  Bolden,  in  Durham.  Two  labourers 
ate  some  of  the  roots  of  oenanthe.  They  were  found  soon  afterwards  lying 
insensible  and  speechless,  with  livid  faces,  tongues  swollen  and  protruded,  con¬ 
vulsive  movements  of  their  jaws,  frothy  mucus  with  blood  about  their  mouths, 
eyes  full  and  projecting,  pupils  dilated,  breathing  stertorous  and  laboured,  with 
occasional  general  convulsions.  They  both  died  in  an  hour  and  a  half  from  the 
time  at  which  they  were  discovered. 

Duration. — Five  minutes  from  the  onset  of  symptoms  seems  to  be 
the  shortest  time  on  record,  and  eleven  days  the  longest. 

Symptoms. — A  number  of  convicts,  while  engaged  at  work,  ate 
the  leaves  and  roots  of  oenanthe.  In  about  twenty  minutes. one  man, 
without  any  apparent  warning,  fell  down  in  strong  convulsions,  which 
soon  ceased,  but  left  a  wild  expression  on  his  countenance.  Soon 
afterwards  as  many  as  nine  of  them  fell  into  a  state  of  convulsions 
and  insensibility.  The  face  of  the  man  first  seized  became  bloated 
and  livid,  there  was  bloody  foam  about  the  mouth  and  nostrils,  the 
breathing  was  stertorous  and  convulsive,  and  there  was  great  prostra¬ 
tion  of  strength,  with  insensibility  ;  he  died  five  minutes  after  the 
symptoms  had  set  in.  A  second  died  under  similar  symptoms  in  a 
quarter  of  an  hour,  although  the  stomach-pump  was  used,  and  some 
leaves  were  extracted  with  the  fluids.  A  third,  who  had  assisted  in 
carrying  the  two  former,  was  himself  seized  with  convulsions,  and  died 
in  about  an  hour  ;  and  soon  after  him  a  fourth  died,  in  spite  of  ener¬ 
getic  remedial  treatment  by  cold  affusion,  emetics,  stimulants,  stimu¬ 
lating  frictions,  as  well  as  the  use  of  the  stomach-pump.  Two  other 
cases  proved  fatal,  the  one  in  nine  and  the  other  in  eleven  days  ;  and 
in  these  two  cases  there  was  irritation  of  the  alimentary  canal.  In 
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the  others  who  partook  of  the  roots  the  symptoms  were  not  so  severe 
Under  the  free  use  of  purgatives,  a  considerable  quantity  of  the  root 
was  discharged,  and  in  a  few  days  the  men  recovered  [Med.  Gaz.,  vol. 
34,  p.  288)* 

Treatment. — Empty  the  stomach  and  give  stimulants.  No  direct 
antidote  is  known,  but  probably  strychnine  hypodermically  would  be 
useful,  and  hot  coffee  by  mouth  or  rectum. 

Post-mortem  Appearances. — These  are  not  in  the  least  character¬ 
istic.  On  inspecting  the  bodies  of  those  who  died  quickly  there  was 
congestion  of  the  cerebral  vessels  ;  and,  in  one  instance,  a  layer  of 
extravasated  blood  was  found  beneath  the  inner  membrane  (pia 
mater).  In  the  first  case,  which  proved  most  quickly  fatal,  the  cere¬ 
bral  vessels  were  not  congested.  The  pharynx  and  gullet  had  a  white 
appearance,  and  contained  some  mucus,  with  portions  of  the  root. 
The  lining  membrane  of  the  windpipe  and  air-tubes  was  intensely 
injected  with  dark  blood.  The  lungs  were  gorged  with  fluid  blood. 
The  blood  in  the  heart  was  black  and  fluid.  The  stomach  and  intes¬ 
tines  were  externally  of  a  pink  colour.  The  cavity  of  the  stomach  was 
lined  with  a  thick  viscid  mucus,  containing  portions  of  the  root.  The 
mucous  membrane  was  much  corrugated,  and  the  follicles  were  par¬ 
ticularly  enlarged.  Similar  appearances  were  met  with  in  all.  In  the 
two  protracted  cases  the  mucous  membrane  of  the  stomach  and  bowels 
was  softened  and  thickened.  -  It  had  a  pink  colour  externally,  but  no 
red  appearance  internally.  The  vessels  of  the  brain  were  congested. 

Analysis. — (Enanthe  crocata  can  be  identified  only  by  its  botanical 
characters.  The  leaves  are  of  a  dark  green  colour,  with  a  reddish- 
coloured  border.  They  have  no  unpleasant  odour  when  rubbed.  The 
plant  bears  a  greater  resemblance  to  celery  than  most  of  the  other 
Umbelliferse.  Its  stem  is  round,  channelled,  smooth,  branched,  and 
grows  to  the  height  of  two  or  three  feet.  The  root,  consisting  of  a 
series  of  oblong  tubercles  with  long  slender  fibres,  is  of  a  yellowish 
white  colour,  and  not  unpleasant  to  the  taste.  It  is  the  most  active 
part  of  the  plant.  The  leaves  yield  much  tannic  acid  to  water,  and 
potassio-mercuric  iodide  produces  no  precipitate  in  the  decoction. 
The  roots  and  stems  of  this  plant  are  more  frequently  eaten  than  the 
leaves.  Nevertheless  it  may  be  occasionally  necessary  to  identify  the 
plant  by  the  leaves. 

Case.— The  following  is  from  the  1,  1900,  p.  509,  reported 

by  Dr.  Griffin  : — 

“  J.  M.,  without  any  previous  warning,  fell  down  in  a  fit  in  the  dining-hall 
as  he  was  finishing  dinner.  He  regained  consciousness  soon  afterwards.  Whilst 
being  removed  from  the  dining-hall  to  the  ward  he  had  a  second  severe  fit,  with 
vomiting.  On  arriving  in  the  ward  his  face  was  livid,  his  pupils  dilated  and  fixed  ; 
the  conjunctive  did  not  respond  to  the  touch  ;  there  was  a  bloody  foam  about 
the  mouth  and  nostrils  ;  the  breathing  was  stertorous,  and  there  was  complete 
insensibility.  He  had  six  severe  fits  subsequently  with  an  interval  of  a  few 
seconds  between  them.  The  convulsion,  which  was  clonic,  was  general,  but 
attained  its  greatest  intensity  in  the  lower  extremities  first,  next  in  the  upper 
extremities,  and  lastly  in  the  facial  muscles.  He  died  before  a  hypodermic  of 
apomorphine  had  time  to  act.  It  was  impossible  to  use  the  stomach-pump  and 
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give  emetics  by  the  mouth,  owing  to  the  severe  and  continuous  convulsions. 
Death  was  due  to  asphyxia,  and  the  heart  continued  to  beat  for  a  few  seconds 
after  respiratory  movements  had  ceased. 

“  Oh  the  same  date  T.  F.  was  seized  with  a  severe  fit  and  vomited  a  quantity 
of  food  whilst  being  carried  into  the  ward.  He  was  seen  at  once,  and  half  an 
ounce  of  ipecacuanha  wine  given,  which  induced  vomiting  in  a  few  minutes  ; 
the  effects  of  the  emetic  were  kept  up  by  giving  the  patient  tepid  water  to  drink. 
There  was  no  insensibility  in  this  case,  but  there  was  a  marked  change  in  the 
mental  state  after  the  convulsions.  The  patient  was  delirious  and  talked  inces¬ 
santly  to  himself  ;  was  drowsy,  and  did  not  like  being  questioned.  His  face 
was  pale,  the  pupils  dilated,  and  the  pulse  weak  and  slower  than  normal.  Two 
hours  afterwards  he  imparted  the  following  information  : — 

“  Between  12.30  and  1  p.m.,  while  at  work  in  a  field,  he  got  what  he  described 
as  a  piece  of  carrot  from  the  patient  J.  M.  He  took  two  bites  of  this  and  then 
threw  it  into  a  stream  of  water  at  the  lower  end  of  the  garden.  The  writer,  in 
company  with  the  head  attendant,  searched  this  place  and  found  what  looked 
at  first  sight  like  a  piece  of  parsnip  in  the  water.  It  had  a  strong  disagreeable 
smell  and  acrid  taste.  The  broken  surface  was  dotted  over  with  reddish  brown 
spots  each  the  size  of  a  pin’s  head.  These  were  not  present  when  another  part 
of  the  root  was  broken  across,  and  only  appeared  after  exposure  to  the  air  for  a 
few  minutes.  The  root  of  one  of  the  plants  which  were  dug  up  consisted  of  as 
many  as  twenty  oblong  tubercles,  varying  in  length  from  four  to  eight  inches. 
This  plant  grows  in  great  abundance  in  marshy  places  and  by  the  banks  of  slug¬ 
gish  streams  in  the  south  of  Ireland,  and  country  people  use  it  for  poulticing 
boils,  carbuncles,  and  other  inflammatory  swellings.  On  the  following  day  T.  F. 
complained  of  pain  and  a  sense  of  heat  in  throat,  chest,  and  hypogastrium,  also 
some  difficulty  in  swallowing.  On  examination  the  fauces  and  pharynx  were 
seen  to  be  congested.  Castor  oil  was  given,  and  strong  tea  after  the  vomiting 
had  ceased.  This  was  the  only  medical  treatment  used  in  the  case.” 
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Poisoning  by  Papaver  somniferum. 

Source  and  Methods  of  Occurrence.— This  is  a  verf  common  fatal 
poison.  In  1891,  in  England  and  Wales,  171  deaths  were  recorded 
from  preparations  containing  opium.  In  1901  there  were  seventy- 
two  fatal  accidents  recorded,  and  fifty-nine  suicides,  or  131  deaths. 
Opium,  as  is  well  known,  is  derived  from  the  plant  Papaver  somni¬ 
ferum  . 

In  the  Pharmacopoeia,  there  are  upwards  of  thirty  preparations 
containing  opium  or  morphia.  There  is  no  rational  ground  for  separ¬ 
ating  the  descriptions  of  the  two  in  the  present  work. 

Morphine  is  the  chief  poisonous  alkaloid  of  opium,  of  which  it  forms 
from  5  to  10,  or  even  20  per  cent.  Good  opium  should  yield  10  per 
cent,  of  the  alkaloid.  The  British  Pharmacopoeia  states  that  opium 
when  dry  must  contain  not  less  than  7J  per  cent,  of  morphia  nor  more 


POISONING  BY  POPPIES— OPIUM 


801 

than  10J  per  cent.  The  official  dose  of  opium  is  one-half  to  two  grains, 
and  of  the  salts  of  morphine  one-eighth  to  one-half  of  a  grain. 

Owing  to  its  incalculable  benefits  as  a  medicine,  and  also  to  the 
demands  of  its  devotees,  a  large  number  of  proprietary  medicines,  and 
also  non-official  preparations,  contain  morphine  as  their  essential 
ingredient. 

Owing  to  the  activity  of  certain  individuals  very  important  re¬ 
strictions  have  been  placed  on  the  cultivation  of  the  plant  and  on  the 
manufacture  and  sale  of  opium,  but  it  is  doubtful  if  this  has  done  much 
real  good,  for  as  fast  as  one  preparation  is  made  illegal  another  one 
takes  its  place.  In  Dr.  Taylor’s  time  Winslow’s  Soothing  Syrup, 
Godfrey’s  Cordial,  Dalby’s  Carminative,  Locoek’s  Pulmonic  Wafers 
and  doubtless  many  other  equally  pernicious  preparations  were  freely 
sold  by  grocers  and  chemists,  and  to  every  one  of  them  many  deaths 
were  due,  mostly  accidental  and  amongst  children.  Black  Drop  and 
Battley’s  Sedative  Solution,  though  used  by  the  medical  profession, 
were  very  dangerous  preparations  owing  to  the  uncertainty  of  their 
strength,  which  was  from  twcr  to  four  times  stronger  than  the  official 
tincture.  Chlorodyne  and  nepenthe  were  amongst  the  most  successful 
remedies  of  uncertain  strength  and  they  both  survive,  an  imitation  of 
the  former  being  indeed  official  under  the  name  of  Tinct.  Chlorof.  et 
Morph. 

Toxicity  and  Fatal  Dose. — The  medicinal  dose  of  opium  in  extract 
or  poivder  for  a  healthy  adult,  is  from  half  a  grain  to  two  grains.  Five 
grains  would  be  a  fatal  dose  to  most  persons.  The  medicinal  dose  of 
the  tincture  is  from  five  to  fifteen  minims.  The  tincture  of  opium  of 
the  British  Pharmacopoeia  (laudanum)  is  now  standardised  to  contain 
•75  per  cent,  of  morphine.  This  is  in  about  the  proportion  of  fourteen 
and  a  half  minims  of  the  tincture  to  one  grain  of  dry  opium.  The 
smallest  dose  of  solid  opium  which  has  been  known  to  prove  fatal  to  an 
adult  was  in  the  case  of  a  man  set.  32,  who  died  very  speedily  in  a  con¬ 
vulsive  fit,  after  having  taken  two  pills  each  containing  about  one 
grain  and  a  quarter  of  extract  of  opium.  Dr.  Taylor  knew  of  a  case 
in  which  three-quarters  of  a  grain  of  opium  in  solution  killed  an  old 
woman.  The  smallest  recorded  dose  of  Tr.  Opii  is  two  drachms, 
but  even  five  ounces  have  been  recovered  from  under  treatment. 
The  fact  is  that  it  is  almost  impossible  to  fix  a  fatal  dose  for  an 
adult,  but  with  children  the  matter  is  very  different ;  they  are  liable 
to  be  fatally  poisoned  by  very  small  doses  indeed  of  the  drug. 

A  child,  four  months  old,  was  nearly  killed  by  the  administration  of  one 
grain  of  Dover’s  powder,  containing  only  one-tenth  part  of  a  grain  of  opium. 
The  child  suffered  from  stupor  and  other  alarming  symptoms.  In  1822,  four 
grains  of  Dover’s  powder,  containing  two-fifths  of  a  grain  of  opium,  were  given 
to  a  child  four  years  and  a  half  old.  It  soon  became  comatose,  and  died  in  seven 
hours.  Thorn  met  with  the  case  of  an  infant,  only  three  days  old,  to  which  ten 
grains  of  Dover’s  powder,  containing  one  grain  of  opium,  were  given  by  mistake. 
It  suffered  from  the  usual  symptoms,  but  survived  for  the  long  period  of  forty- 
four  hours.  Kelso  met  with  an  instance  in  which  a  child,  nine  months  old,  was 
killed  in  nine  hours  by  four  drops  (?  minims)  of  laudanum,  equal  to  about  one- 
jour  th  part  of  a  grain  of  opium  ;  it  was  much  convulsed  before  death.  A  case  is 
M.J.— VOL.II.  51 
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referred  to  in  the  Medical  Gazette  in  which  two  drops  (?  minims)  of  laudanum, 
equal  to  about  the  seventh  part  of  a  grain  of  opium,  killed  an  infant.  A  nurse 
gave  to  an  infant,  five  days  old,  two  drops  (?  minims)  of  laudanum  at  about  three 
o’clock  in  the  morning.  Five  hours  afterwards  the  child  was  found  by  the 
medical  attendant  in  a  state  of  narcotism.  It  was  revived  by  a  cold  bath,  but 
a  relapse  came  on,  and  it  died  the  same  evening,  about  eighteen  hours  after  the 
poison  had  been  given  to  it.  The  fatal  dose  here,  as  in  the  former  case,  was  equal 
to  one-seventh  part  of  a  grain  of  opium.  An  infant,  seven  days  old,  died  in 
eighteen  hours  from  the  effects  of  one  minim  of  the  tincture,  or  one-fifteenth  part 
of  a  grain  of  opium  ( Lancet .  1854,  1,  p.  419).  Coma  was  complete  in  half  an 
hour.  The  smallest  fatal  dose  recorded  in  an  infant  was  in  a  case  communicated 
by  Edwards,  of  Liverpool  (November,  1857).  An  infant,  four  weeks  old,  died 
with  symptoms  of  poisoning  by  opium  in  seven  hours  after  a  dose  of  paregoric 
elixir,  equivalent  to  one-nineteenth  of  a  grain  of  opimn,  had  been  administered 
to  it. 

With  a  knowledge  of  these  facts,  it  is  not  surprising  that  infants 
are  occasionally  destroyed  by  opium  under  circumstances  in  which  an 
adult  would  not  suffer. 

In  December,  1860,  an  inquiry  took  place  at  Chester  respecting  the  death  of  a 
child,  aged  six  weeks,  under  the  following  circumstances.  A  fomentation  com¬ 
posed  of  laudanum  and  gin  was  applied  to  tho  side  of  the  mother,  and  the  child 
was  put  to  the  breast  shortly  afterwards.  The  child  fell  into  a  sleep  from  which 
it  did  not  awaken,  and  died,  in  spite  of  treatment,  the  next  morning.  The  cause 
of  death  was  left  obscure  ;  but  it  is  not  improbable  that  the  child  drew  a  quantity 
of  laudanum  into  its  mouth  sufficient  to  destrov  life  {Med.  Times  and,  Gaz.,  1861, 
h  P-  70). 

In  some  instances  infants  have  been  found  to  manifest  an  astonish¬ 
ing  power  of  recovery. 

An  infant  of  six  months  recovered  after  having  had  administered  to  it  ten 
grains  of  Dover’s  powder,  equal  to  one  grain  of  opium  {Lancet,  1850,  18,  p.  698)  ; 
and  in  January,  1852,  an  infant  of  nine  months  recovered  under  treatment  from 
a  dose  of  two  teaspoonfuls  of  laudanum,  given  by  mistake.  This  quantity  left 
by  evaporation  four  grains  of  an  impure  extract  of  opium.  In  1860,  an  infant  of 
between  two  and  three  months  old  recovered  after  five  grams  of  opium  had  been 
given  to  it  by  mistake  for  rhubarb.  Hays  met  with  a  case  in  which  a  child,  not 
quite  six  years  old,  swallowed  a  powder  containing  seven  and  a  half  grains  of 
opium  mixed  with  powdered  chalk.  The  child  was  not  seen  until  fourteen  hours 
afterwards.  It  was  at  first  excited.  There  had  been  no  vomiting.  The  nar¬ 
cotism  was  at  no  time  very  profound  ;  it  gradually  subsided,  and  at  the  end  of 
three  days  the  child  had  recovered  {Amer.  Jour.  Med.  Sci.,  April,  1859,  p.  367). 

The  Fatal  Dose  of  Morphia. — Several  cases  are  known  in  which  a 
dose  of  one  grain  of  hydrochlorate  of  morphine  has  proved  fatal  to 
adults.  In  one  it  was  taken  in  solution,  in  a  second  in  a  pill,  in  a 
third  in  a  powder  ;  and  in  a  fourth  it  was  administered  by  hypodermic 
injection  into  the  tissue  under  the  skin  of  the  forearm. 

Sir  Thos.  Stevenson  met  with  a  case  in  which  two  doses,  each  of  half 
a  grain  of  hydrochlorate  of  morphine,  taken  internally,  are  supposed 
to  have  killed  a  hale  man  in  middle  life.  Morphine  was  detected  in 
minute  quantity  in  the  body  after  death.  A  case  in  which  one  grain 
of  the  acetate,  dispensed  by  mistake  in  a  pill,  destroyed  the  life  of  a 
lady,  is  reported  (Pharm.  Jour.,  July,  1872,  p.  16).  Narcotic  symptoms 
came  on  in  about  half  an  hour,  and  she  died  in  nine  hours.  It  is, 
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however,  common  knowledge  that  doses  of  one-fourth  or  even  one- 
sixth  of  a  grain  have  proved  fatal. 

The  above  doses  may  be  allowed  to  stand  for  reference  should  they 
be  required  for  that  purpose,  but  after  thirty  odd  years  of  experience 
in  hospital  and  private  practice  the  editor  feels  that  this  question  of 
dosage  in  a  drug  like  morphia,  which  is  used  in  such  enormous  quan¬ 
tities,  should  be  dealt  with  on  somewhat  broader  and  more  compre¬ 
hensive  lines. 

First  a  word  on  intent : — to  murder,  to  inflict  grievous  bodily 
harm,  to  injure,  to  aggrieve,  to  annoy,  with  the  addition  of  stupefy¬ 
ing  the  victim  so  that  an  offence  (robbery,  rape,  etc.)  may  be  com¬ 
mitted,  are  the  intents  allowed  by  law  to  constitute  the  giving  of  poison 
an  offence  ;  now  with  any  one  of  these  intents  the  dose  proved  to 
have  been  given  can  hardly  be  a  material  point  in  the  case,  for  the 
drug  is  ipso  facto  or  ab  origine  an  improper  administration  apart  from 
the  dose  given,  and  if  in  a  fatal  case  a  medical  man  be  asked  if  the 
morphia  killed  he  can  only  refer  to  the  above  doses  and  say  it  might 
have  done  so. 

Then  we  may  notice  that  in  no  other  drug  (unless  it  be  cocaine  and 
tobacco)  is  the  influence  of  habit  so  marked  as  in  opium.  Persons  may 
by  habit  (opium  eating)  take  enormous  doses  of  opium  with  compara¬ 
tive  impunity  ;  and  as  much  as  half  a  pint  of  laudanum  has  been  taken 
per  diem  for  long  periods.  The  dose  required  to  kill  an  habitue  of  the 
drug  cannot  even  be  guessed  at,  and  hence  the  ordinary  fatal  dose  is 
not  material.  Lastly  and,  from  the  point  of  view  of  the  medical  pro¬ 
fession,  (charges  of  carelessness  or  malpraxis)  most  importantly,  comes 
the  fact  that  when  we  use  the  drug  professionally  we  are  always  in  a 
state  of  uncertainty  as  to  what  the  result  will  be,  for  idiosyncrasy 
is  an  important  factor  ;  if  severe  pain  is  present  (as  in  renal  or 
biliary  colic,  etc.)  doses  can  be  and  are  administered  with  perfect 
propriety  quite  outside  the  official  ones,  which  are  under  these 
circumstances  simply  useless  :  we  feel  bound  to  push  the  remedy 
and  take  the  risks  of  a  fatal  event.  In  pulmonary  diseases  when 
the  bronchi  are  choked  with  pus,  etc.,  it  is  distinctly  contra-indicated 
owing  to  the  slowness  of  respiration  which  it  causes,  and  yet  there 
are  times  at  which  it  is  the  relief  by  morphia,  or  a  distressing  death. 
In  heart  disease,  too,  morphia  is  a  most  valuable  drug,  and  yet  it 
almost  seems  at  times  as  though  it  were  responsible  for  death.  In 
fact,  in  almost  any  disease,  it  is  impossible  to  draw  a  line  between 
doses  which  are  certainly  safe  and  doses  which  may  be  lethal. 

The  method  of  administration  has  per  se  but  little  to  do  with  the 
fatal  dose,  provided  only  that  absorption  can  take  place,  thus  : — 

Poisoning  by  morphine  not  rarely  occurs  as  the  result  of  external 
application. 

In  1867,  a  woman,  suffering  from  cancer  of  the  breast  in  a  state  of  ulceration, 
applied  to  a  druggist  for  some  medicine  to  relieve  pain.  He  applied  at  once 
thirty  grains  of  morphine,  covering  with  it  the  surface  of  the  ulcer.  The  woman 
soon  afterwards  became  insensible.  When  seen  by  a  medical  man  she  was  quite 
unconscious  ;  the  pupils  were  contracted,  the  skin  very  cold,  the  pulse  full  and 
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compressible.  The  woman  was  then  in  a  hopeless  state,  and  she  died  in  ten 
hours  after  the  application  of  the  morphine  to  the  breast.  The  jury  returned  a 
verdict  of  death  from  natural  causes. 

Duration. — Having  no  local  irritant  action,  the  symptoms  only 
occur  after  some  of  the  poison  has  been  absorbed.  Hence  it  is  easy  to 
understand  the  great  variation  in  the  time  of  onset. 

The  symptoms  usually  commence  in  from  half  an  hour  to  an  hour 
after  the  poison  has  been  swallowed.  Sometimes  they  come  on  in  a 
few  minutes,  especially  in  children,  and  at  other  times  their  appearance 
is  protracted  for  a  long  period.  When  morphia  is  hypodermically  in¬ 
jected,  symptoms  appear  within  three  or  four  minutes.  In  a  case 
reported  by  Skae,  the  person  was  found  totally  insensible  in  fifteen 
minutes.  As  we  might  expect  from  the  facts  connected  with  the  absorp¬ 
tion  of  poisons,  when  the  drug  is  taken  in  the  solid  state,  the  symptoms 
are  commonly  more  slow  in  appearing  than  when  it  is  dissolved  in 
water  or  alcohol.  In  a  case  which  occurred  at  Liverpool  in  1863,  a  lady 
took  on  an  empty  stomach  a  large  dose  (supposed  to  have  been  one 
ounce  and  a  half)  of  laudanum.  No  symptoms  of  narcotic  poisoning 
appeared  for  four  hours  and  a  half,  and  life  was  protracted  for  twenty- 
two  hours. 

In  one  case  observed  by  Sir  Thos.  Stevenson  a  dose  of  twenty  grains 
of  morphia  was  fatal  in  about  half  an  hour,  but  most  cases  of  poisoning 
by  opium  prove  fatal  in  from  about  six  to  twelve  hours.  Those  per¬ 
sons  who  recover  from  the  stupor,  and  survive  longer  than  this  period, 
generally  do  well ;  but  there  may  be  a  partial  recovery,  or  a  remission 
of  the  symptoms,  and  afterwards  a  fatal  relapse. 

In  1843,  a  gentleman  swallowed  a  quantity  of  laudanum,  and  was  found 
labouring  under  the  usual  symptoms.  The  greater  part  of  the  poison  was 
removed  from  the  stomach  by  the  pump,  and  he  so  far  recovered  from  his  in¬ 
sensibility  as  to  be  able  to  enter  into  conversation  with  his  medical  attendants  ; 
but  a  relapse  took  place,  and  he  died  the  following  night.  [Such  cases  are  not 
uncommon,  and  danger  cannot  be  considered  to  be  absent  for  at  least  twenty- 
four  hours. — Ed.] 

The  Hon.  Mrs.  Anson  (January,  1859)  swallowed,  while  fasting,  an  ounce  and 
a  half  of  laudanum  by  mistake.  In  a  quarter  of  an  hour  emetics  were  given,  but 
she  did  not  vomit  for  half  an  hour  ;  and  she  was  not  treated  medically  for  two 
hours  and  a  half.  The  matter  then  drawn  from  the  stomach  had  no  smell  of 
laudanum.  She  was  quite  unconscious,  and  had  lost  the  power  of  swallowing. 
After  remaining  in  this  comatose  state  for  upwards  of  nine  hours,  the  patient 
revived.  The  face  became  natural,  the  pulse  steady.  The  power  of  swallowing 
returned.  She  was  able  to  recognise  her  daughters,  and,  in  a  thick  voice,  to  give 
an  account  of  the  mistake  she  had  made.  This  state  lasted  about  five  minutes  ; 
the  torpor  then  returned.  She  again  sank  into  profound  coma,  and  died  in  four¬ 
teen  hours  after  the  poison  had  been  taken. 

The  explanation  of  these  cases  lies  in  the  fact  that  after  morphia 
has  been  absorbed,  whether  from  the  stomach  or  from  the  subcu¬ 
taneous  tissues,  it  is  excreted  into  the  stomach  and  may  again  be 
absorbed  from  there — (vide  treatment,  p.  808). 

The  symptoms,  however,  generally  progress  steadily  to  a  fatal 
termination  ;  or  the  stupor  suddenly  disappears,  vomiting  ensues, 
and  the  person  recovers,  Several  instances  are  recorded  of  this  poison 
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having  destroyed  life  in  from  seven  to  nine  hours.  One  occurred 
within  the  author’s  knowledge  in  which  an  adult  died  five  hours  after 
taking  the  drug.  Christison  met  with  a  case  which  could  not  have 
lasted  above  five,  and  another  is  mentioned  by  him  which  lasted  only 
three  hours.  Berwis  met  with  a  case  of  an  adult  which  proved  fatal 
in  three  hours  and  a  half.  Nearly  two  ounces  of  laudanum  had  been 
taken  ;  but  there  was  no  smell  of  opium  in  the  stomach  when  inspected 
thirty  hours  after  death.  One  case  proved  fatal  in  two  hours  and  a 
half  (Beck,  “  Med.  Jur.,”  p.  873).  Procter  communicated  to  the  author 
the  case  of  a  female,  set.  50, who  swallowed  an  ounce  of  the  pharmaco- 
poeial  tincture,  and  died  from  the  effects  in  less  than  two  hours.  Opium 
was  found  in  the  stomach.  One  of  the  most  rapid  cases  of  death  yet 
reported  was  that  of  a  soldier  who  was  accidentally  poisoned  in  the 
hospital  of  Val-de-Grace.  It  appears  that  he  swallowed  by  mistake 
about  an  ounce  of  laudanum,  and  it  is  stated  that  he  died  in  convul¬ 
sions  in  three-quarters  of  an  hour  (Jour,  de  Med.,  October,  1846,  p.  475. 
For  a  similar  case,  see  Med.  Gaz.,  vol.  45,  p.  743).  It  is  possible  that 
the  drug  may  destroy  life  even  with  greater  rapidity  than  this  ;  but, 
as  a  medico-legal  fact,  we  are  at  present  only  entitled  to  state  that  it 
has  destroyed  life  within  the  short  period  above  mentioned.  On  the 
other  hand,  the  cases  are  sometimes  much  protracted.  There  are 
several  instances  of  death  in  fifteen  or  seventeen  hours  ;  and  among 
those  collected  by  Christison  the  longest  lasted  twenty-four  hours. 

Symptoms. — The  symptoms  which  manifest  themselves  when  a 
large  dose  of  opium,  its  tincture,  or  any  of  its  preparations  has  been 
taken,  are  in  general  of  a  uniform  character,  but  now  and  then  very 
anomalous  symptoms  occur,  due  no  doubt  to  the  various  alkaloids  and 
other  bodies  which  have  been  extracted  from  raw  opium  and  investi¬ 
gated  in  recent  years  with  great  care. 

Christison  mentions  a  case  in  which  the  stage  of  excitement  lasted  eighteen 
hours  before  somnolence  set  in  (“  On  Poisons  ”).  In  another  case,  which  proved 
fatal,  the  interval  was  fourteen  hours  ( B.M.J . ,  March  20th,  1868). 

A  condition  of  pleasurable  mental  excitement,  usually  of  very  short 
duration,  is  experienced.  The  period  of  excitement  is  followed  by 
weariness,  headache,  incapacity  for  exertion,  a  sense  of  weight  in  the 
limbs,  diminution  of  sensibility,  giddiness,  drowsiness,  a  strong  ten¬ 
dency  to  sleep,  and  stupor  succeeded  by  perfect  insensibility,  the 
person  lying  motionless,  with  the  eyes  closed  as  if  in  a  sound  sleep. 
In  this  stage  he  may  be  roused  by  a  loud  noise,  and  made  to  answer 
a  question ;  but  he  speedily  relapses  into  stupor.  In  a  later  stage, 
when  coma  has  supervened  with  stertorous  breathing,  it  will  be  difficult, 
if  not  impossible,  to  rouse  him.  The  pulse  is  at  first  small,  quick,  and 
irregular,  the  respiration  hurried,  the  skin  warm  and  bathed  in  per¬ 
spiration,  sometimes  livid ;  but  when  the  person  becomes  comatose, 
the  breathing  is  slow  and  stertorous,  and  the  pulse  slow  and  full.  The 
skin  is  usually  cold  and  pallid.  The  pupils  in  the  early  stage  are 
contracted  ;  in  the  last  stage,  and  when  progressing  to  a  fatal  termina¬ 
tion,  they  may  be  found  dilated.  In  a  case  referred  to  the  author  in 
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1846,  one  pupil  was  contracted,  and  the  other  dilated  [probably 
nothing  to  do  with  the  morphia — Ed.]  They  are  commonly 
insensible  to  light.  The  expression  of  the  countenance  is  placid, 
pale,  and  ghastly  ;  the  eyes  are  heavy,  and  the  lips  are  livid. 
Sometimes  there  is  vomiting,  or  even  purging  ;  and  if  vomiting  takes 
place  freely  before  stupor  sets  in,  there  is  great  hope  of  recovery.  This 
symptom  is  chiefly  observed  when  a  large  dose  of  opium  has  been 
taken  ;  and  it  may  then  be,  perhaps,  ascribed  to  the  mechanical  effect 
of  the  poison  on  the  stomach.  [Or  to  alkaloids  in  opium  other  than 
morphine,  though  on  some  people  morphine  itself  acts  as  an  emetic. — 
Ed.]  The  odour  of  opium  is  occasionally  perceptible  in  the  breath. 
Nausea  and  vomiting,  headache,  loss  of  appetite,  and  lassitude,  often 
follow  on  recovery.  In  cases  likely  to  prove  fatal,  the  muscles  of  the 
limbs  feel  flabby  and  are  relaxed,  the  lower  jaw  drops,  the  pulse  is 
feeble  and  imperceptible,  the  sphincters  are  relaxed,  the  pupils  are 
unaffected  by  light,  the  temperature  of  the  body  is  low,  there  is  a  loud 
mucous  rattle  in  breathing,  and  convulsions  are  sometimes  observed 
before  death,  but  more  commonly  in  children  than  in  adults.  One 
of  the  marked  effects  of  this  poison  is  to  suspend  all  the  secretions, 
except  that  of  the  skin.  Even  during  the  lethargic  state,  the  skin, 
although  cold,  is  often  copiously  bathed  in  perspiration.  The  con¬ 
tracted  state  of  the  pupils  has  been  considered  to  furnish  a  valuable 
distinctive  sign  of  poisoning  by  opium  or  the  salts  of  morphine.  In 
relying  upon  it,  it  is  necessary  to  bear  in  mind  the  fact,  pointed  out  by 
Wilks,  that,  in  apoplexy  seated  in  the  Pons  Yarolii,  the  pupils  are  also 
contracted.  He  describes  two  cases  of  this  form  of  apoplexy  which 
were  mistaken  for  poisoning  by  opium  in  consequence  of  this  state  of 
the  pupils  [Med.  Times  and  Gaz.,  1863,  1,  214).  In  carbolic  acid  poison¬ 
ing  the  pupils  are  much  contracted,  though  seldom  so  minutely  as 
in  opium  poisoning  ;  and  there  is  coma  and  stertorous  breathing.  As 
a  rule  the  peculiar  odour  of  carbolic  acid  in  the  breath  will  pre¬ 
vent  any  mistake  as  to  the  nature  of  such  a  case,  vide  also 
the  pupils  in  alcoholic  poisoning.  The  condition  of  the  pulse 
varies  greatly.  It  has  been  found  small  and  feeble,  sometimes  full 
and  slow.  In  some  cases  there  is  great  irritability,  as  well  as  itching 
of  the  skin  and  irritability  of  the  bladder,  with  difficulty  of  passing 
urine.  Vomiting  and  purging  have  been  met  with  in  those  instances 
in  which  the  dose  was  large.  In  one  case  of  morphine  poisoning,  an 
apothecary  was  able  to  walk  for  an  hour  and  a  half  after  taking  seventy- 
five  grains  of  hydrochlorate  of  morphine  (Hay’s  Amer.  Jour.,  October, 
1862). 

Idiosyncrasy  has  something  to  do  with  the  exact  nature  of  the 
symptoms.  The  editor  knows  personally  several  people,  and  has  met 
with  many  more  in  practice,  in  whom  the  smallest  dose  of  opium  or 
morphia  produces  severe  vomiting,  and  in  himself  it  causes  the  most 
violent  abdominal  pain,  lasting  half  an  hour  or  so,  with  very  slight 
tendency  to  sleep. 

It  has  been  stated  that  opium  in  large  doses  may  sometimes  operate 
not  as  a  narcotic,  but  as  a  stimulant  to  the  nervous  centres,  causing 
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violent  convulsions.  In  some  instances  the  convulsions  are  said  to 
have  assumed  a  tetanic  character,  resembling  those  caused  by  strych¬ 
nine.  This  is  stated  to  have  been  noticed  where  the  alkaloid  or  its 
salts  had  been  used  hypodermically.  It  has  been  alleged  that  the 
tetanic  symptoms  of  strychnine  are  not  to  be  distinguished  from  those 
caused  by  large  doses  of  morphine.  One  medical  authority  announced 
that  all  the  symptoms  assigned  to  poisoning  by  strychnine  in  Cook’s 
case  ( R .  v.  Palmer )  might  be  explained  by  supposing  that  he  had  taken 
three  grains  of  morphine.  [Considering  that  upwards  of  12  or  15 
alkaloids  and  analogous  bodies  have  been  extracted  from  opium  and 
that  the  actions  of  some  of  these  are  distinctly  convulsant  there 
is  no  difficulty  in  accepting  the  above  statement  as  representing  an 
exceptional  case  in  which  the  victim  was  peculiarly  sensible  to  the 
convulsant  bodies  in  opium,  so  that  their  action  overcame  that  of  the 
morphia.  Such  a  possibility  need  not  offer  any  forensic  difficulty 
now  the  extractives  of  opium  are  better  understood. — Ed.] 

In  compound  poisoning,  where  laudanum  is  one  of  the  ingredients, 
it  may  be  expected  that  symptoms  of  narcotic  poisoning  will  show 
themselves.  In  one  case  a  woman,  aet.  22,  swallowed  a  packet  of 
Battle’s  “  Vermin  Killer,”  and  immediately  afterwards  two  drachms  of 
laudanum,  and  then  half  a  drachm  of  red  precipitate.  In  three  hours 
she  was  found  to  be  suffering  from  narcotic  poisoning  alone.  None 
of  the  effects  of  strychnine  had  been  produced,  and  there  was  no 
irritation  from  the  mercurial  poison.  Emetics  were  given,  and  the 
stomach-pump  used.  By  this  a  quantity  of  Battle’s  powder  and  red 
precipitate  were  removed  from  the  stomach.  Albumen  was  given,  and 
the  woman  slowly  recovered  ( Lancet ,  1871,  2,  p.  907).  It  was  inferred 
that  the  opium  had  here  prevented  the  action  of  strychnine.  It 
would  have  been  more  satisfactory  if  the  powder  drawn  from  the 
stomach  had  been  examined,  and  strychnine  found  in  it,  as  opium 
is  not  an  antidote  for  strychnine  [vide  p.  347).  There  were  no  symptoms 
of  poisoning  by  strychnine  at  any  time,  although  three  hours  had 
elapsed  before  remedies  could  be  applied.  V omiting  is  an  occasional 
symptom  which  may  come  on  soon  after  the  poison  has  been  taken  ; 
so  also  may  itching  of  the  skin,  with  a  rash. 

Treatment. — If  the  poison  was  swallowed  the  stomach-pump  should 
be  used,  and  the  stomach  well  washed  out ;  this  should  be  done 
repeatedly,  owing  to  the  fact  that  morphia  after  absorption  is  re¬ 
excreted  into  the  stomach.  In  default  an  emetic  may  be  administered 
by  the  mouth,  or  apomorphino  may  be  injected  subcutaneously.  Per¬ 
severing  attempts  are  to  be  made  to  rouse  the  patient  by  external 
stimulation  ;  the  faradaic  current,  applied  to  various  parts  of  the  body 
with  a  wire  brush,  is  an  efficacious  stimulant  :  walking  the  patient  to 
and  fro  between  two  assistants  may  be  resorted  to,  but  only  in  the  less 
severe  forms  of  poisoning.  When  the  coma  is  profound,  artificial 
respiration  may  be  needed  ;  this  constitutes  a  most  valuable  aid  to 
recovery  ;  it  may  be  supplemented  by  faradaic  stimulation  of  the 
phrenics.  Ammonia  may  be  applied  to  the  nostrils  in  the  form  of 
smelling-salts.  The  vapour  of  ammonia  water  should  not  be  used  ;  it 
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is  too  irritating  to  the  respiratory  mucous  membrane.  Hot  coffee  may 
be  given  by  the  mouth  if  the  patient  can  swallow  ;  if  not,  it  may  be 
administered  by  the  stomach-pump  or  as  an  enema.  One-twentieth  of 
a  grain  of  atropine  sulphate,  injected  hypodermically  and  repeated  if 
necessary,  is  recommended  for  the  purpose  of  stimulating  the  respira¬ 
tory  centres,  but  its  utility  is  doubtful,  notwithstanding  the  number  of 
successful  cases  in  which  it  has  been  used  (see  section  on  “  Antagonism 
of  Poisons  ”).  Hypodermic  injections  of  ether  are  efficacious.  Strych¬ 
nine  is  strongly  advocated  by  some.  Lucatello  had  a  case  in  which  a 
patient  swallowed  about  forty-five  grains  of  opium  and  twenty-two 
grains  of  morphine  sulphate  on  an  empty  stomach.  Symptoms  did  not 
appear  for  an  hour.  Breathing  having  nearly  ceased,  artificial  respira¬ 
tion,  and  faradaisation  of  the  phrenics,  were  resorted  to,  but  without 
effect ;  under  the  influence  of  hypodermic  injections  of  strychnine, 
respiration  was  resumed. 

In  cases  which  are  not  very  severe,  the  cold  douche  and  perambu¬ 
lating  the  patient  may  be  sufficient,  but  the  former  should  never  be 
used  when  the  surface  is  cold,  nor  should  the  latter  be  carried  to  excess 
so  as  to  exhaust  the  strength.  In  severe  cases  it  is  worse  than  useless 
to  drag  a  comatose  individual  about.  (Mann). 

In  1895,  Moor,  of  New  York,  published  a  paper  stating  that  per¬ 
manganate  of  potassium  was  a  complete  antidote  to  morphine  when 
mixed  in  organic  liquids.  This  paper  attracted  the  attention  of  Dr. 
Luff,  and  he  published  in  the  1,  1896,  p.  1193,  an  account  of 

some  experiments  he  made  on  the  subject,  which  are  of  sufficient  im¬ 
portance,  coming  from  so  high  an  authority,  to  deserve  further  recog¬ 
nition.  Dr.  Luff  writes  : — 

“  The  following  is  a  brief  description  of  the  method  employed  in  each  experi¬ 
ment  :  A  known  quantity  of  a  morphine  salt  in  solution  was  mixed  with  vomit, 
and  after  thorough  agitation  a  known  quantity  of  potassium  permanganate  in 
solution  was  added,  and  the  mixture  agitated  at  intervals  for  half  an  hour.  It 
was  then  mixed  with  alcohol  acidulated  with  acetic  acid,  filtered  tlirough  linen, 
and  the  filtrate  evaporated  at  35°  C.  to  a  syrup  ;  the  syrupy  residue  was 
extracted  with  successive  quantities  of  absolute  alcohol,  which  were  filtered,  and 
the  alcohol  evaporated  off  ;  the  residue  was  then  extracted  with  water  acidulated 
with  acetic  acid,  which  would  dissolve  out  any  morphine,  and  the  acidulated 
liquid  was  filtered  ;  the  filtrate  was  rendered  alkaline  with  ammonia  and  then 
shaken  with  twice  its  volume  of  hot  amylic  alcohol,  which,  after  separation,  was 
removed,  and  the  extraction  with  amylic  alcohol  repeated  a  second  and  third 
time  ;  the  amylic  alcohol  extracts  were  mixed,  filtered,  and  evaporated  to  dry¬ 
ness  over  a  water  bath.  The  residue  was  then  dissolved  in  a  little  water  acidified 
with  acetic  acid,  the  solution  filtered,  concentrated,  and  a  slight  excess  of  am¬ 
monia  added  ;  it  was  then  allowed  to  evaporate  spontaneously,  and  the  residue 
was  carefully  examined  for  morphine. 

“  Experiment  I. — Five  grains  of  morphine  acetate  were  mixed  with  3ijss. 
of  vomit,  and  eight  grains  of  potassium  permanganate  dissolved  in  §  viij .  of  water 
added.  No  morphine  could  be  extracted  from  the  mixed  substances. 

“  Experiment  II. — Five  grains  of  morphine  acetate  were  mixed  with  5iij.  of 
vomit,  and  seven  grains  of  potassium  permanganate  dissolved  in  3  viij .  of  water 
added.  No  morphine  could  be  extracted  from  the  mixed  substances. 

“  Experiment  III. — -Three  grains  of  morphine  acetate  were  mixed  with  §iv. 
of  vomit,  and  four  grains  of  potassium  permanganate  dissolved  in  §iv.  of  water 
added.  No  morphine  could  be  extracted  from  the  mixed  substances. 
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“  Experiment  IV. — Three  grains  of  morphine  acetate  were  mixed  with  jvj.  of 
vomit,  and  four  grains  of  potassium  permanganate  dissolved  in  $iv.  of  water 
added.  No  morphine  could  be  extracted  from  the  mixed  substances. 

“  These  experiments  demonstrate  the  selective  faculty  of  the  permanganate 
for  morphine  in  the  stomach  contents,  and  confirm  Moor’s  conclusions  as  to  the 
value  of  potassium  permanganate  as  an  antidote  for  opium  and  morphine  poison¬ 
ing.  When  the  quantity  of  morphine  that  has  been  taken  is  known,  I  should 
advise  the  administration  of  a  quantity  of  potassium  permanganate  slightly 
in  excess  of  the  morphine  ;  if  it  is  laudanum  that  has  been  taken,  and  the  quan¬ 
tity  is  known,  six  grains  of  potassium  permanganate  should  be  administered  for 
each  fluid  ounce  of  laudanum  taken.  If  in  any  case  the  quantity  of  morphine 
or  opium  taken  is  unknown,  from  eight  to  ten  grains  of  the  permanganate  should 
be  administered  according  to  the  severity  of  the  symptoms. 

It  should  be  given  dissolved  in  from  four  to  eight  ounces  of  water.  The 
stomach  should  afterwards  be  washed  out  tw o  or  three  times,  at  intervals  of  half 
an  hour,  with  a  weak  solution  of  permanganate,  in  order  to  decompose  the  mor¬ 
phine  that  has  been  absorbed  and  that  is  being  excreted  into  the  stomach.  In 
cases  of  poisoning  by  the  hypodermic  injection  of  morphine,  I  do  not  think  that 
the  hypodermic  injection  of  the  permanganate  would  be  of  any  use,  but  the 
washing  out  of  the  stomach  with  the  weak  solution  of  the  permanganate  should 
certainly  be  resorted  to.  In  cases  of  threatened  respiratory  failure  strychnine 
or  atropine  (the  former  preferably)  should  be  administered  hypodermically,  in 
order  to  stimulate  the  respiratory  centre,  and  artificial  respiration  should  be 
resorted  to  if  necessary.” 

On  the  next  page  to  Dr.  Luff’s  article  in  the  B.M.J.  is  another  article 
by  Dr.  F.  P.  Maynard,  who  in  India  had  very  large  opportunities  of 
investigating  the  question.  He  refers  to  the  mode  of  action,  and,  while 
agreeing  with  Luff  in  general  terms,  he  doubts  if  the  permanganate 
can  be  of  much  use  either  when  the  morphia  has  been  injected  subcu¬ 
taneously,  or  when  the  permanganate  is  so  administered.  He  sums 
the  matter  up  thus  : — 

“  Permanganate  of  potassium  is  a  strictly  local  antidote.  It  can  only  act 
upon  such  opium  as  it  comes  into  contact  with  in  the  stomach,  and  can  have  no 
effect  upon  such  as  has  already  been  absorbed.  That  it  oxidises  morphine  re- 
excreted  into  the  stomach  does  not  affect  this  statement.  The  treatment  is 
excellent  as  leading  to  thorough  washing  out  of  the  stomach  and  at  the  same  time 
affording  a  reliable  indication  when  this  is  accomplished ;  but  it  is  not  to  be  ex¬ 
pected  that  it  will  save  life  where  a  lethal  quantity  has  already  been  absorbed 
into  the  circulation,  nor  can  permanganate  be  regarded  as  a  physiological  antidote 
to  opium  such  as  eserine  is  to  atropine. 

“  This  conclusion  is  opposed  by  Moor,  and  would  appear  to  be  too  absolute, 
to  judge  by  the  following  case  of  an  infant  in  a  state  of  profound  opium  narcosis, 
due  to  an  overdose  of  ‘  soothing  5  syrup.  After  failing  to  produce  any  alleviation 
of  the  symptoms  by  four  hours’  active  treatment,  as  a  last  resource  five  minims  of 
saturated  solution  of  permanganate  of  potassium  were  injected  into  the  thigh. 
In  an  incredibly  short  time  all  the  alarming  symptoms  subsided,  respiration  im¬ 
proved,  and  consciousness  quickly  returned.”  ( Therap .  Gazette,  March  15th, 
1895). 

Dr.  Moor’s  original  article  was  reproduced  in  the  1,  1895, 

p.  1369. 

Post-mortem  Appearances. — There  is  absolutely  nothing  charac¬ 
teristic  unless  it  be  the  smell  of  opium  in  the  stomach  contents.  With 
morphia  this  is  of  course  not  present.  In  a  case  which  proved  fatal 
in  fifteen  hours,  the  vessels  of  the  head  were  found  unusually  congested 
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throughout.  On  the  surface  of  the  fore  part  of  the  left  hemisphere  of 
the  brain  there  was  an  ecchymosis,  apparently  produced  by  the  effusion 
of  a  few  drops  of  blood,  and  there  were  numerous  bloody  points  on  its 
cut  surface.  Fluidity  and  a  dark  colour  of  the  blood  are  mentioned 
as  common  appearances  in  cases  of  poisoning  by  opium.  There  is 
often  also  engorgement  of  the  lungs.  Among  the  external  appearances 
there  is  often  great  lividity  of  the  skin.  The  stomach  is  sa  seldom 
found  otherwise  than  in  a  healthy  state,  that  the  inflammatory  red¬ 
ness  said  to  have  been  occasionally  seen  may  have  been  due  to  acci¬ 
dental  causes.  When  tincture  of  opium  has  been  taken  and  retained 
in  the  stomach,  increased  redness  of  the  mucous  membrane  may  be 
produced  by  the  alcohol  alone. 

Analysis. — Opium. — There  are  no  means  of  detecting  opium  itself, 
either  in  its  solid  or  liquid  state,  except  by  its  smell  and  other  physical 
properties,  or  by  giving  a  portion  of  the  suspected  substance  to  animals 
and  observing  whether  any  narcotic  effects  are  produced.  The  smell 
is  said  to  be  peculiar,  but  a  similar  smell  is  possessed  by  lactucarium 
(6th  edit.),  which  contains  neither  meconic  acid  nor  morphine.  The 
odour  is  a  good  concomitant  test  of  the  presence  of  the  drug,  whether 
it  be  in  a  free  state  or  dissolved  in  alcohol  or  water,  but  it  is  not  per¬ 
ceptible  when  the  solution  is  very  much  diluted,  and  it  loses  its  char¬ 
acteristic  smell  by  exposure.  The  odour  passes  off  when  an  opiate 
liquid  is  heated  ;  it  also  escapes  slowly  at  common  temperatures. 
Again,  it  may  be  concealed  by  other  odours,  or  the  drug  may  undergo 
some  change  in  the  stomach  during  life  that  may  rapidly  destroy  the 
odour.  The  analysis  in  cases  of  poisoning  by  opium  is  therefore 
limited  to  the  detection  of  morphine  and  other  alkaloids  and  the 
meconic  acid  with  which  the  morphine,  etc.,  may  be  combined. 

Morphine. — Morphine  may  be  identified  by  the  following  proper¬ 
ties  : — (1)  It  crystallises  in  fine  white  prisms.  These  crystals  may  be 
obtained  by  adding  weak  ammonia  to  a  solution  of  morphine  in  hydro¬ 
chloric  acid.  (2)  When  heated  on  platinum,  the  crystals  melt,  become 
dark-coloured,  and  burn  like  a  resin  with  a  yellow  smoky  flame,  leaving 
a  carbonaceous  residue.  If  this  experiment  is  performed  in  a  small 
reduction  tube,  it  will  be  found,  by  employing  test-paper,  that  ammonia 
is  one  of  the  products  of  decomposition.  (3)  It  is  scarcely  soluble  in 
cold  water,  as  it  requires  1,000  parts  to  dissolve  it ;  it  is  soluble  in 
100  parts  of  boiling  water,  and  the  hot  solution  has  a  faint  alkaline 
reaction.  By  its  insolubility  in  water,  the  base  is  readily  distinguished 
from  its  salts.  It  is  very  slightly  soluble  in  ether,  thus  differing  from 
narcotine  ;  but  it  is  dissolved  by  forty  parts  of  cold  alcohol,  and  rather 
less  than  this  quantity  of  boiling  alcohol.  It  is  dissolved  by  a  solution 
of  potash  or  soda,  in  which  narcotine  is  insoluble,  and  from  this  solu¬ 
tion  morphine  cannot  be  completely  removed  by  ether.  It  is  soluble 
in  acetic  ether  and  in  amyl- alcohol,  and  these  have  been  employed  as 
substitites  for  ether  in  procuring  morphine  from  organic  liquids.  (4) 
It  is  easily  dissolved  by  a  very  small  quantity  of  all  diluted  acids, 
mineral  and  vegetable.  (5)  Morphine  and  its  solutions  have  a  bitter 
taste.  (6)  The  salts  of  morphine  are  not  precipitated  in  a  crystalline 
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form  by  solutions  of  sulphocyanide  of  potassium,  ferrocyanide  of  potas¬ 
sium,  or  of  chromate  of  potassium.  In  this  respect  they  are  strik¬ 
ingly  distinguished  from  the  salts  of  strychnine,  which  give  well- 
marked  crystalline  precipitates  with  these  three  reagents. 

The  following  chemical  tests  for  morphine  are  most  definite  when 
applied  to  the  cold,  dry,  solid  :— ( 1 )  Nitric  Acid,  Add  one  or  two  drops 
of  the  strong  acid  to  a  fragment  of  the  solid.  The  morphine  is  entirely 
dissolved  and  the  solution  acquires  a  deep  orange-red  colour.  Warm 
this  solution  till  the  red  colour  turns  yellow,  dilute  with  a  little  warm 
water  and  add  gradually  a  fresh  solution  of  sodium  thiosulphate  ; 
the  colour  does  not  change  to  violet  (distinction  from  brucine).  (2) 
Iodic  Acid  with  Chloroform.  A  drop  of  solution  of  iodic  acid  should 
be  mixed  with  twice  its  volume  of  chloroform.  There  should  be  no 
change  of  colour.  On  adding  a  small  quantity  of  these  mixed  liquids 
to  morphine  or  its  salts,  either  solid  or  in  solution,  the  iodine  is  separated 
from  the  iodic  acid  and  dissolved  by  the  chloroform,  which  sinks  to 
the  bottom,  acquiring  a  pink  or  red  colour,  varying  in  its  intensity 
according  to  the  quantity  of  morphine  present.  The  presence  of  mor¬ 
phine  may  be  thus  easily  detected  in  one  drop  of  the  tincture  of  opium, 
in  chlorodyne  or  other  opiate  liquids,  in  spite  of  the  presence  of  organic 
matter.  If  chloroform  is  not  used,  iodine  may  be  detected  by  the  blue 
colour  produced  on  the  addition  of  a  solution  of  starch.  The  colour 
is  discharged  by  solution  of  ammonia,  and  the  supernatant  aqueous 
liquid  acquires  a  brown  colour.  No  reliance  can  be  placed  on  the 
liberation  of  iodine  alone.  (3)  Sulphomolybdic  Acid.  Dissolve,  with  a 
gentle  heat,  five  or  six  grains  of  powdered  molybdic  acid  in  two  drachms 
of  strong  sulphuric  acid,  and  cool.  The  liquid  should  be  freshly  pre¬ 
pared,  and  kept  from  contact  with  air  and  organic  matter.  When 
one  or  two  drops  are  rubbed  with  dry  morphine  or  any  of  its  salts  an 
intense  reddish  purple  or  crimson  colour  is  produced.  This  changes 
to  a  dingy  green  and  ultimately  to  a  splendid  sapphire  blue.  A  minute 
trace  of  morphine  is  thus  revealed.  This  test  produces  no  change 
in  strychnine,  but  the  mixture  slowly  acquires  a  pale  blue  tint.  The 
presence  of  morphine  in  strychnine  is  thus  easily  detected.  When 
poured  on  brucine  this  acquires  a  rose-red  colour,  becoming  greenish 
brown  and  ultimately  dark  blue.  When  mixed  with  veratrine  the 
liquid  becomes  greenish  brown,  and  gradually  passes  to  a  darker  shade. 
The  margin  becomes  purple,  and  ultimately  the  whole  mixture  acquires 
a  deep  blue  colour.  On  hydrate  of  chloral  sulphomolybdic  acid  pro¬ 
duces  no  change.  (4)  Sulphuric  Acid  and  Bichromate  of  Potassium. 
When  strong  sulphuric  acid  is  poured  on  pure  morphine  in  a  solid 
state,  there  is  either  no  effect,  or  the  alkaloid  acquires  a  fight  pinkish 
colour.  On  adding  to  this  a  drop  of  solution  of  bichromate  of  potas¬ 
sium,  or  a  small  fragment  of  a  crystal,  it  immediately  becomes  green 
(from  the  production  of  chromic  oxide),  and  retains  this  colour  for 
some  time.  Other  alkaloids  (strychnine)  are  not  thus  affected.  ISai- 
cotine  is  turned  a  bright  yellow  by  sulphuric  acid,  therefore,  although 
it  becomes  green  when  mixed  with  bichromate  of  potassium,  it  could 
not  be  mistaken  for  morphine  :  besides,  the  green  rapidly  passes  to  a 
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dingy  brown  colour.  (5)  Iron  Test.  A  drop  of  a  solution  of  ferric 
chloride  added  to  a  fragment  of  morphine  produces  a  blue  colour. 
(6)  Phosphomolyhdic  Acid — a  useful  group  reagent  for  vegetable 
alkaloids — gives  with  morphine  solutions  the  usual  yellowish  precipi¬ 
tate,  but  this  precipitate  dissolves  in  excess  of  ammonia  to  a  deep  blue 
solution  (distinction  from  brucine,  strychnine,  cocaine). 

Meconic  Acid. — This  is  a  solid,  colourless,  crystalline  acid.  It  is 
combined  with  morphine  in  opium,  of  which  it  forms  on  an  average 
8  to  10  per  cent.  ;  and  it  serves  to  render  this  alkaloid  soluble  in  water 
and  other  menstrua.  Tests. — There  is  only  one  test  upon  which  any 
reliance  can  be  placed,  namely,  ferric  chloride  or  ferric  sulphate.  This 
test  produces,  even  in  a  diluted  solution  of  meconic  acid,  a  deep  blood- 
red  colour  ;  and  it  is  owing  to  the  presence  of  this  acid  that  a  salt  of 
iron  strikes  a  red  colour  in  tincture  and  infusion  of  opium  as  well  as 
in  all  liquids  containing  traces  of  meconate  of  morphine,  the  effects  of 
the  iron  test  with  morphine  being  counteracted  by  the  presence  of 
meconic  acid.  The  red  colour  of  ferric  meconate  is  not  easily  destroyed 
by  diluted  mineral  acids  (distinction  from  ferric  acetate),  nor  by  a 
solution  of  corrosive  sublimate  (distinction  from  ferric  sulphocyanide), 
but  it  is  by  sulphurous  acid  and  stannous  chloride.  In  liquids  con¬ 
taining  tannic  acid,  e.g.,  tea  or  beer,  the  action  of  this  test  is  obscured 
by  the  production  of  ferric  tannate.  The  dark  colour  is  removed  by  a 
few  drops  of  diluted  sulphuric  acid. 

Detection  of  Opium  in  Organic  Mixtures. — Opium  itself  may  be 
regarded  as  an  organic  solid,  containing  the  poisonous  salt  which  we 
wish  to  extract.  It  is  not  always  that  in  fatal  cases  of  poisoning  with 
opium  or  its  tincture,  even  when  these  are  taken  in  large  quantity  and 
death  is  speedy,  we  can  succeed  in  detecting  meconate  of  morphine 
in  the  stomach.  It  is  probably  removed  by  vomiting  and  by  absorp¬ 
tion.  If  the  matter  is  solid,  it  should  be  cut  into  small  slices  ;  if 
liquid,  evaporated  to  an  extract ;  and,  in  either  case,  digested  with  a 
large  quantity  of  rectified  spirit,  slightly  acidulated  with  acetic  acid. 
The  residue  should  be  well  pressed  in  linen  ;  the  alcoholic  liquid  should 
then  be  evaporated  at  a  km  temperature  until  it  is  dry.  The  residue 
should  be  digested  in  absolute  alcohol,  filtered,  and  the  filtrate  eva¬ 
porated  to  dryness  as  before.  The  residue  is  to  be  taken  up  with  water, 
filtered,  and  treated  with  acetate  of  lead  until  there  is  no  further 
precipitation.  This  liquid  should  be  warmed  and  filtered  ;  meconate 
of  lead  is  left  on  the  filter,  while  any  morphine  passes  through.  The 
surplus  acetate  of  lead  contained  in  the  filtered  liquid  (containing  the 
morphine)  should  now  be  precipitated  by  a  current  of  sulphuretted 
hydrogen,  the  sulphide  of  lead  separated  by  filtration,  and  the  liquid 
evaporated  at  a  very  gentle  heat,  so  that  any  sulphuretted  hydrogen 
may  be  entirely  expelled.  On  treating  this  extract  with  alcohol  the 
acetate  of  morphine,  if  present,  will  be  dissolved.  The  alcoholic 
liquid  is  again  evaporated  and  taken  up  by  water.  On  evaporating 
a  drop  or  two  of  the  watery  liquid  with  a  drop  of  freshly  prepared  solu¬ 
tion  of  starch ,  and  touching  the  residue  with  a  drop  of  a  solution  of  iodic 
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acid,  morphine  will  reveal  itself  by  the  production  of  a  blue  colour. 
Other  tests  may  also  be  applied  to  the  solution. 

The  lead  meconate  left  on  the  filter  is  readily  decomposed  by  warm¬ 
ing  it  with  a  small  quantity  of  diluted  sulphuric  acid  ;  and  in  the 
filtered  liquid,  neutralised  if  necessary  by  an  alkali,  the  meconic  acid 
is  detected  by  the  ferric  chloride  test.  A  current  of  sulphuretted 
hydrogen  may  be  used  in  place  of  sulphuric  acid.  The  sulphide  of 
lead  takes  down  with  it  much  of  the  organic  matter  of  the  precipitate. 
This  analysis  requires  care  as  well  as  some  practice  in  the  operator, 
in  order  that  the  morphine  should  be  obtained  in  a  sufficiently  pure 
state  for  the  application  of  the  tests. 

Before  resorting  to  this  process  it  is  advisable  to  employ  trial  tests 
on  the  original  liquid,  in  order  to  determine  whether  any  meconic  acid 
or  morphine  is  present  or  not.  The  smell  of  opium  may  be  entirely 
absent.  Meconic  acid  may  be  readily  detected  by  the  action  of  a  ferric 
salt  on  the  diluted  organic  liquid,  and  morphine  may  be  found  by 
adding  to  a  portion  of  the  liquid  a  mixture  of  iodic  acid  and  chloroform. 
The  chloroform  acquires  a  pink  colour  by  dissolving  the  iodine  set  free 
by  morphine  or  its  salts.  These  tests  may  be  equally  applied  to  a 
solution  of  opium  obtained  by  dialysis.  The  following  confirmatory 
test  for  meconic  acid  is  published  in  the  Lancet ,  1,  1904,  by  Dr. 
Windsor  : — 

In  performing  the  ferric  chloride  test  a  “  control  ”  is  always  carried 
out  with  distilled  water  equal  in  volume  to  that  of  the  suspected  liquid. 
This  volume  is  usually  about  three  drachms,  and  test-tubes  of  small 
calibre  are  used  to  obtain  as  long  a  column  as  possible  to  look  through. 
Two  drops  of  ferric  perchloride  solution  (B.P.)  are  added  to  each  tube, 
and  the  colours  are  compared.  If  the  reddish  tint  of  the  suspected 
liquid  be  not  distinct,  then  one  drachm  from  the  contents  of  each  tube 
is  boiled  for  thirty  seconds.  In  each  case  the  colour  changes  to  a  deep 
.reddish  brown.  If  to  each  of  the  hot  solutions  four  drops  of  dilute 
nitric  acid  (strength  one  in  five)  or  dilute  hydrochloric  acid  (strength 
one  in  seven),  preferably  the  former,  be  added,  the  colour  of  the  ferric 
meconate  solution  fades  until  in  twelve  hours  the  solution  is  colourless 
while  that  of  the  ferric  perchloride  (in  which  is  a  soluble  hydroxide) 
is  little  or  not  at  all  affected. 

Cases. — The  following  case  is  an  illustration  of  the  unfortunate 
results  of  putting  preparations  of  opium  into  ordinary  bottles.  It  is 
typical  of  the  way  in  which  accidents  arise,  and  therefore  worth  record¬ 
ing,  though  it  is  doubtful  what  share  the  opium  actually  had  in  causing 

death. 

% 

The  Manchester  city  coroner  held  an  inquiry  on  June  24th,  1898,  into  the 
circumstances  attending  the  death  of  Frances  Atkins.  It  was  stated  in  evidenco 
that  the  resident  medical  officer  had  ordered  a  mixture  of  chloral  and  bromide 
for  deceased,  but  the  nurse  in  charge  had  given  the  woman  half  an  ounce  of 
Battley’s  liquor  opii  sedativus  instead.  She  discovered  her  mistake  immediately 
afterwards,  and  at  once  informed  the  doctor,  who  applied  the  stomach-pump, 
but  in  spite  of  every  effort  the  woman  died  next  morning.  The  consulting 
physician  at  the  workhouse,  who  had  made  a  post-mortem  examination,  gave 
it  as  his  opinion  that  sufficient  Battley’s  solution  to  cause  death  could  not  have 
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been  absorbed  in  so  short  a  time.  Death  was  due  to  cerebral  haemorrhage.  It 
was  out  of  the  question  to  discover  whether  death  was  accelerated  by  the  Battley’s 
solution,  the  woman  not  only  being  out  of  her  mind,  but  also  being  a  mass  of 
disease  ( Chemist  and  Druggist ,  July  2nd,  1898). 

In  the  following  case  recovery  must  be  attributed  to  the  perman¬ 
ganate,  for  sixteen  grains  would  otherwise  have  inevitably  killed  :• — 

“About  eight  o’clock  on  the  evening  of  August  3rd,  1895,  I  was  hurriedly 
called  to  see  a  patient  who  was  reported  to  have  been  suddenly  taken  ill.  On  my 
arrival  I  found  him  in  a  semi-comatose  condition,  though  still  capable  of  being 
slightly  roused.  The  skin  was  cold  and  clammy,  the  pupils  contracted  so  as  to 
be  almost  invisible.  The  pulse  was  rapid,  soft,  and  compressible.  The  respira¬ 
tions  were  shallow,  but  not  materially  altered  in  number,  and  there  was  suppres¬ 
sion  of  urine. 

“  A  bottle  lay  on  the  table,  marked  ‘  Poison,’  but  had  no  distinctive  label  ;  it 
contained  a  small  quantity  of  nearly  colourless  liquid,  which  I  afterwards  ascer¬ 
tained  to  be  a  very  strong  solution  of  morphine.  (He  admitted  to  me  after  his 
recovery  that  he  had  taken  the  drug  about  an  hour  and  a  half  before  I  saw  him, 
and  the  quantity  taken  would  represent  over  sixteen  grains  of  the  sulphate.) 
When  I  saw  him,  however,  there  was  no  mistaking  his  symptoms.  From  the 
condition  in  which  I  found  him,  and  from  the  excessive  overdose  of  the  drug,  I 
felt  that  it  would  be  useless  to  trust  to  belladonna  ;  and  having  ascertained  that 
his  stomach  was  practically  empty,  I  determined  to  adopt  the  treatment  recom¬ 
mended  by  Dr.  William  Moor,  reported  in  the  B.M.J.  of  June  22nd,  1895,  and 
accordingly,  with  considerable  difficulty,  got  him  to  swallow  five  grains  of  per¬ 
manganate  of  potash  dissolved  in  half  a  pint  of  water.  I  then  had  the  man 
placed  on  his  feet  and  supported  between  two  attendants,  who  moved  him 
gently  about. 

“  In  about  half  an  hour  after  swallowing  the  solution  he  vomited,  and  in  a 
few  minutes  after  I  repeated  the  dose.  He  appeared  a  little  more  sensible  after 
vomiting,  but  I  had  considerable  difficulty  in  keeping  him  awake,  and  his  pulse 
grew  so  faint  that  for  some  time  I  feared  that  all  efforts  would  be  useless.  Hypo¬ 
dermic  injections  of  strychnine,  however,  had  a  marvellous  effect  in  strengthen¬ 
ing  the  heart’s  action. 

“Three  doses  of  permanganate  solution  (five  grains  in  each)  were  adminis¬ 
tered  in  all.  Vomiting  occurred  in  about  half  an  hour  after  each  dose,  and  this 
was  followed  by  marked  improvement.  I  remained  with  him  until  six  o’clock 
next  morning,  when  all  immediate  danger  appeared  to  be  over,  and  he  subse¬ 
quently  made  a  rapid  recovery. 

“  This  case  illustrates  the  marvellous  affinity  which  permanganate 
of  potash  has  for  morphine,  even  when  it  has  been  absorbed  into  the 
system,  as  in  this  case.  Morphine  is  well  known  to  be  largely  excreted 
by  the  mucous  membranes  of  the  stomach,  and  the  administration  of 
the  permanganate  accelerates  its  elimination  by  that  organ,  the  alka¬ 
loid  being  rapidly  taken  up  and  oxidised  by  the  permanganate. 

“  Another  important  fact  is  elicited  from  this  case,  that  is,  that, 
though  the  morphine  be  absorbed  into  the  system,  it  is  not  absolutely 
necessary  to  administer  the  antidote  hypodermically.  One  grain  of 
permanganate  oxidises  one  grain  of  morphine,  and  when  a  large  dose 
of  the  poison  has  been  taken,  as  in  the  above  case,  it  would  be  obviously 
unsafe  to  administer  the  requisite  amount  of  the  antidote  hypo¬ 
dermically.  In  addition,  permanganate  of  potash  produces  very 
unpleasant  symptoms  when  administered  subcutaneously,  as  well 
as  causing  a  good  deal  of  local  irritation  ”  {B.M.J .,  1,  1896,  p.  82). 


POISONING  BY  CALABAR  BEAN 


815 


REFERENCES. 

Binz,  E.  Tr.,  vol.  I.,  47-69. 

Brouardel,  “L’lntox.  aigue  par  F  Opium  et  ses  Alcaloides.”  Ann.  d’Hyg.,  Paris, 
1905,  III.,  481  ;  IV.,  22. 

Schenk,  “Die  Vergift.  durch  Opium  und  seine  Alkaloide.”  Deutsche  med. 
Zeitung,  1898,  XIX.,  601,  611,  621. 

White,  “A  Curious  Method  of  Opium  Poisoning.”  1901,  II.,  78. 

Treatment  by  Permanganate  of  Potassium — 

Don,  “  Case  of  Opium  Poisoning  tieated  by  Permanganate  of  Potassium.” 
1898,  I.,  1072. 

Gowring,  “The  Use  of  Permanganate  of  Potassium  in  Opium  Poisoning.” 
B.M.J.,  1896,  I.,  785. 

Luff,  “  Permanganate  of  Potassium  as  an  Antidote  for  Opium  and  Mor¬ 
phine  Poisoning.”  B.M.J.,  1896,  I.,  1193. 

Moor,  W.,  “Permanganate  of  Potassium  as  an  Antidote  for  Morphine.” 
Med.  Bee.  N.Y.,  1894,  XLV.,  200. 

Moor,  W.,  Report  of  cases  treated.  Med.  Rec.  N.  Y .,  1895,  XLVII.,  266. 
Maynard,  “Treatment  of  Opium  Poisoning  by  Permanganate  of  Potassium.” 
‘  B.M.J.,  1896,  I.,  1194. 

$  r 

Morphine — 

Troeger,  “Die  akute  Morphiumvergiftung  in  gerichtl.-med.  Beziehung.” 
Friedreich’s  Bl.  f.  ger.  Med.,  1901,  LII.,  266,  379,  460  ;  1902,  LIII.,  62. 

Morphine  Habit  (Jurisprudence) — 

Berillon,  “  La  Capacite  Civile  des  Morphinomanes.”  Rev.  de  VHypnot.  et 
•  Psychol.  Physiol.,  1896,  XI.,  230. 

Crothers,  “  Morphinism  and  Narcomanias  from  other  Drugs  :  Etiology, 
Treatment  and  Medico-legal  Relations.”  Phil.,  1902. 

De  Quincey,  “  Confessions  of  an  English  Opium  Eater.” 

Guimbail,  “Crimes  et  Debts  commis  par les Morphinomanes.”  Ann.  d'Hyg. 
Par.,  1891,  XXV.,  481. 

Kirkland,  “  Forsythe  v.  Law.”  Lancet,  1902, 1.,  695. 

Rodet,  “  Morphinomanie  et  Morphinism©  ;  Moeurs,  Symptoines,  Traite- 
ment,  Medecine -legale.”  Paris,  1897. 

Poisoning  by  Physostigma  venenosum. 

Source  and  Method  of  Occurrence. — The  calabar  bean  is  a  large 
leguminous  seed  of  a  dark  colour,  resembling  a  garden  bean,  but  much 
thicker  and  more  rounded  in  its  form.  It  is  brought  from  the  western 
coast  of  Africa,  and  is  there  employed  by  the  natives  as  an  ordeal 
bean  when  persons  are  suspected  of  witchcraft. 

The  common  belief  is,  that  the  innocent  vomit  and  are  safe,  while  the  guilty 
retain  the  poison  and  die  from  its  effects.  So  strong  is  popular  confidence  in 
this  test,  that  those  who  are  suspected  voluntarily  take  an  emulsion  of  this  seed, 
and,  as  Christison  remarks,  many  an  innocent  person  thus  pays  the  penalty  of 
lbs  rash  reliance  on  this  superstitious  custom.  It  is  a  firm  matter  of  faith  that 
if  a  man  dies  he  is  guilty. 

The  seed  or  bean  has  a  thin,  hard,  dark-coloured,  brittle  covering  ; 
the  kernel  inside  is  white,  and  weighs  from  thirty- six  to  fifty  grains,  the 
whole  seed  about  sixty-seven  grains.  This  bean  owes  its  properties 
to  the  presence  of  an  alkaloidal  substance  called  physostigmine  (C15H21 
N302)  or  eserine,  which  is  found  in  the  cotyledons.  Christison  found 
that  the  active  principle  could  be  extracted  by  alcohol,  which  dissolves 
2-7  per  cent,  of  the  seed,  including  this  substance.  The  greater  pait  of 
the  seed,  as  in  nux  vomica,  consists  of  starchy  and  other  inert  matters, 
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with  a  small  quantity  of  oil.'  The  kernel  is  yellowish  white,  without 
bitterness,  acrimony,  aroma,  or  any  distinct  impression  on  the  organ 
of  taste.  In  fact,  it  cannot  be  distinguished  by  taste  from  a  haricot 
bean. 

In  the  form  of  a  pure  solution  of  a  salt  of  eserine  the  drug  is  now 
largely  used  in  ophthalmic  practice  in  the  form  of  lamellae,  each  con¬ 
taining  ToV<y  grain  of  eserine  sulphate. 

The  drug  has  not  hitherto  been  used  for  homicidal  purposes,  acci¬ 
dent  and  one  suicide  accounting  for  all  the  cases. 

Toxicity  and  Fatal  Dose. — Eserine  paralyses  the  motor  nerves, 
and  leaves  the  intellect  and  muscular  irritability  unimpaired.  It 
destroys  life  by  paralysing  the  respiratory  muscles,  and  although  it 
weakens  the  heart’s  power,  it  neither  stops  the  circulation  nor  arrests 
the  heart’s  action.  It  is  not,  according  to  Harley,  a  cardiac,  but  a 
respiratory  poison.  It  is  closely  allied  in  its  effects  to  curare  and 
conine,  but  more  to  the  latter.  It  differs  from  both  in  its  tendency  to 
produce  muscular  twitchings,  and  in  its  power  of  causing  contraction 
of  the  pupil.  Neither  curare  nor  conine  has  any  effect  on  the  pupil 
(Lancet,  1863,  1,  p.  717). 

A  drop  of  a  solution  of  eserine  applied  to  the  eye  produces  in  from 
ten  minutes  to  a  quarter  of  an  hour  a  remarkable  contraction  of  the 
pupil.  This  has  been  observed  to  last  in  children  for  fifteen  or  twenty 
hours.  In  this  respect  the  poison  is  eminently  distinguished  from 
the  natural  mydriatic  alkaloids,  atropine,  hyoscyamine,  and  cocain, 
which  cause  great  dilatation  of  the  pupil.  It  causes  contraction  of 
the  pupil  when  taken  internally,  as  well  as  when  applied  locally  (vide 
also  case  below). 

The  special  character  of  poisoning  by  calabar  bean  consists  mainly 
in  a  diminution  of  the  excitability,  and  paralysis  of  the  peripheral 
nerves,  and  paralysis  of  the  excito-motor  centres  of  the  heart  and  their 
peripheral  endings,  also  in  producing  contraction  of  the  vessels  and 
of  the  unstriped  muscles,  especially  those  of  the  intestine  and  the 
sphincter  muscles  of  the  iris,  as  well  as  in  promoting  salivary  and  other 
secretions.  It  has  but  little,  if  any,  action  on  the  brain  cortex,  as 
evidenced  by  the  retention  of  consciousness  until  failing  cardiac  and 
respiratory  activity  produces  coma  by  stagnation  of  the  blood. 

Sir  Thos.  Stevenson  has  himself  observed  very  marked  diminution 
of  respiratory  depth  from  the  hypodermic  use  of  salts  of  eserine. 

Six  beans  have  proved  fatal. 

Symptoms. — Desiring  to  try  the  effects  of  this  seed  on  himself, 
Christison  took  the  eighth  part  of  a  seed,  or  six  grains,  one  night  before 
going  to  bed.  There  was  a  slight  sense  of  numbness  in  the  limbs  during 
the  night,  but  in  the  morning  no  urgent  symptoms  of  any  kind.  He 
then  chewed  and  swallowed  the  fourth  part  of  a  seed  (twelve  grains). 
In  twenty  minutes  he  was  seized  with  giddiness,  and  a  general  feeling 
of  torpor  over  the  whole  frame.  He  immediately  swallowed  an  emetic, 
and  thus  emptied  his  stomach.  The  giddiness,  weakness,  and  faint¬ 
ness  increased  to  such  a  degree,  that  he  was  obliged  to  lie  down  in  bed. 
In  this  state  he  was  seen  by  two  medical  friends,  who  found  him  pros- 
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trate  and  pale,  the  heart  and  pulse  extremely  feeble  and  tumultuously 
irregular,  the  mental  faculties  intact,  extreme  faintness  threatening 
dissolution,  but  no  apprehension  of  death  on  the  part  of  the  patient. 
There  was  no  uneasy  feeling  of  any  kind,  no  pains  nor  numbness,  no 
prickling,  not  even  any  sense  of  suffering  from  the  great  feebleness  of 
the  heart’s  action.  There  was  the  will  but  not  the  power  to  vomit ; 
the  limbs  became  chill,  with  a  vague  feeling  of  discomfort.  Stimu¬ 
lants  were  employed,  and  warmth  and  pulsation,  with  a  power  of 
moving,  gradually  returned.  Two  hours  after  the  poison  had  been 
taken  he  felt  drowsy,  and  slept  for  two  hours  more,  but  with  such 
activity  of  mind  that  he  had  no  consciousness  of  having  been  asleep. 
The  tumultuous  action  of  the  heart  continued.  After  this  the  symp¬ 
toms  gradually  disappeared,  and  the  next  day  he  was  quite  well 
(Pharm.  Jour .,  1855,  p.  474). 

In  1864,  fifty  children  were  poisoned  at  LiverjDool  by  reason  of 
their  having  eaten  these  beans.  The  sweepings  of  a  ship  from  the 
west  coast  of  Africa  had  been  thrown  on  a  heap  of  rubbish  ;  the  chil¬ 
dren  found  the  beans  and  ate  them.  A  boy,  set.  6,  who  ate  six  beans, 
died  in  a  very  short  time.  The  principal  symptoms  were  severe 
griping  pains,  constant  vomiting,  and  contracted  pupils.  In  addition 
to  these  symptoms,  the  face  was  pale,  and  the  eyes  were  bright  and 
protruding.  In  attempting  to  walk,  the  children  staggered  about  as  if 
they  were  drunk.  In  1864,  two  children,  aged  six  and  three  years 
respectively,  chewed  and  ate  the  broken  fragments  of  the  kernel  of  one 
nut.  In  about  forty  minutes  they  complained  of  sickness.  One  child 
held  his  head  drooping,  appeared  sleepy,  and  his  hands  were  powerless. 
He  staggered,  and  was  scarcely  able  to  walk.  He  complained  of 
severe  pain  in  the  stomach,  and  made  ineffectual  attempts  to  vomit. 
Milk  was  given,  and  he  then  vomited.  The  child  became  quite  pros¬ 
trated,  the  pulse  was  feeble  and  slow,  and  the  pupils  were  slightly 
contracted.  Some  pieces  of  the  nut  were  thrown  up  by  the  vomiting. 
The  other  child  had  pain  in  the  abdomen,  and  was  listless,  sleepy,  and 
depressed.  He  vomited  freely,  some  portions  of  the  nut  being  ejected. 
He  could  neither  stand  nor  walk.  His  face  was  pale,  the  eyes  were 
piercing,  but  the  pupils  and  pulse  were  natural.  In  this  case  there 
was  purging.  The  children  recovered  on  the  third  day  ( Edin .  Month. 
Jour.,  1864,  p.  193).  In  cases  in  which  it  has  proved  fatal  to  animals 
it  has  caused  much  irritation  and  congestion  of  the  stomach  and 
bowels  (Dragendorff). 

Frazer  relates  the  case  of  two  maidservants  who  were  poisoned 
by  tasting  some  of  the  embryos  of  the  bean  through  curiosity  (Edin. 
Med.  Jour.,  1863,  2,  p.  131). 

African  travellers  have  described  the  symptoms  resulting  from  the 
use  of  the  beans  as  an  ordeal  as  consisting  of  violent  thirst,  inability 
to  swallow,  cramps,  and  muscular  twitchings.  If  vomiting  takes 
place,  as  it  often  does  early  when  a  large  dose  is  given,  recovery 
ensues  rapidly,  otherwise  consciousness  remains  till  shortly  before 
death,  which  occurs  usually  within  half  an  hour. 

Post-mortem  Appearances. — There  are  none  peculiar  to  the  plant 
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unless  it  be  the  extreme  contraction  of  the  pupils.  Judged  from  the 
case  below,  this  might  be  absent,  and  then  there  only  remains  discovery 
of  bits  of  the  bean  in  stomach  or  vomit  and  the  exact  analysis. 

Analysis.— Physostigmine  (eserine)  combines  with  acids  to  form 
salts.  A  solution  of  bromine  in  water  acts  in  a  characteristic  manner 
on  a  solution  of  the  sulphate,  even  when  diluted  to  rowoth  part.  It 
produces  a  red  colour  when  less  than  ToWth  of  a  grain  is  present. 
Potassio-mercuric  iodide  also  precipitates  physostigmine.  Phospho- 
molybdic  acid  gives  with  solutions  of  this  alkaloid  the  usual  yellowish 
precipitate,  and  this  dissolves  in  ammonia  to  a  deep  blue  solution  as 
in  the  case  of  morphine.  A  drop  or  two  of  strong  nitric  acid  added 
to  the  dry  alkaloid  strikes  a  gamboge  colour,  which  changes  to  violet 
on  addition  of  caustic  potash.  The  physiological  test  consists  in  the 
application  of  a  solution  of  eserine  to  the  eye.  It  produces  strong  con¬ 
traction  of  the  pupil  when  this  liquid  contains  but  a  minute  propor¬ 
tion  of  physostigmine.  It  is  rapidly  eliminated  by  the  saliva  and  other 
secretion  (Husemann’s  Jahresber.,  1872,  p.  570). 

It  may  be  extracted  from  organic  material  by  the  method  described 
on  p.  362  for  alkaloids. 

Cases. — The  following  case  is  reported  by  Leibholz  : — 

“  An  unique  case  of  suicidal  poisoning  with  physostigmine  is  recorded  by 
Leibholz.  Two  girls,  aged  twenty-four  and  eighteen  respectively,  obtained 
possession  of  a  sealed  tube  containing  0T  gramme  of  physostigmine  sulphate, 
which  they  dissolved  in  water,  and  each  girl  drank  half  of  the  solution.  For 
half  an  hour  they  pursued  their  household  avocations  without  experiencing  any 
effects  ;  they  then  suddenly  became  unconscious.  In  each  case  the  face  was 
red  and  shining  ;  the  pupils,  dilated  to  the  maximum,  were  reactionless  ;  the 
pulse,  sixty  to  the  minute,  was  full  and  of  high  tension  ;  the  respirations  were 
shallow,  rapid,  and  moaning  ;  pain  was  experienced  in  the  region  of  the  stomach 
and  abdomen  ;  vomiting  occurred  early,  and  persisted  for  some  time  after  return 
to  consciousness.  Dilatation  of  the  pupils,  with  feeble  reaction  to  light,  lasted 
for  several  days,  perfect  recovery  ultimately  taking  place.  The  activity  of  the 
alkaloid  was  vouched  for  by  Merck  after  chemically  examining  a  companion 
sample.  Tested  physiologically,  three  milligrammes  injected  under  the  skin 
of  a  rabbit  weighing  four  pounds  produced  paralysis  of  the  voluntary  muscles, 
difficulty  of  respiration,  violent  diarrhoea,  and  death  in  ten  minutes.  A  solution 
dropped  into  the  human  eye  caused  marked  contraction  of  the  pupil.  The 
dilatation  of  the  pupils  in  the  above -recorded  cases  is  remarkable.  Cases  of 
calabar  bean  poisoning  have  occurred  without  contraction  of  the  pupils,  but  none 
with  dilatation.  The  absence  of  diarrhoea  is  in  marked  contrast  to  its  universal 
occurrence  in  animals  poisoned  with  physostigmine.” 
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Poisoning  by  Pinus  (sp.  var.).,  or  Oil  of  Turpentine. 

Source  and  Method  of  Occurrence. — The  oil  is  distilled  from  the 
oleo-resin,  the  natural  exudation  of  the  trees.  Oil  of  turpentine  has 
produced  a  few  fatal  cases  among  children. 

Camphine  is  oil  of  turpentine  purified  by  distillation  with  lime.  A 
woman,  set.  22,  swallowed  a  large  quantity  of  this  liquid.  She  was 
soon  seized  with  violent  vomiting,  which  was  increased  by  milk  and 
other  liquids.  The  matter  vomited  smelt  strongly  of  turpentine.  She 
was  restless,  and  in  great  pain  ;  there  was  some  purging.  There  was 
not  entire  loss  of  consciousness.  In  two  hours  she  felt  cold,  and  the 
pulse  was  small  and  weak  ;  the  head  then  became  hot,  there  was  head¬ 
ache,  but  the  pupils  were  unchanged  ;  there  was  redness  of  the  con¬ 
junctive.  A  quantity  of  urine  was  passed  smelling  of  violets,  and  the 
breath  also  had  a  similar  odour.  There  were  some  slight  nervous 
symptoms,  but  these  passed  off.  She  recovered  in  eight  days  (Horn’s 
Vierteljahrsschr. ,  1866,  2,  337).  Camphene  or  camphor  phenique  is  a 
liquid  produced  by  rubbing  together  equal  parts  of  camphor  and  car¬ 
bolic  acid  crystals. 

Toxicity  and  Fatal  Dose. — Turpentine  cannot  be  said  to  be  very 
toxic.  It  may  irritate  the  stomach  as  a  primary  effect,  and  after 
absorption  it  has  a  specific  influence  on  the  kidneys,  causing  irritation 
of  them  which  may  lead  to  inflammation.  The  editor  is  unable  to 
find  a  recorded  case  of  fatal  poisoning  by  turpentine  in  an  adult,  so 
that  the  fatal  dose  must  remain  with  the  records  {infra)  in  children. 

It  is  to  be  noted,  however,  that  the  most  dangerous  doses  of  tur¬ 
pentine  are  the  ones  intermediate  between  the  official  two  to  ten 
minims  and  the  anthelmintic  dose  of  half  an  ounce.  The  former  can 
be  dealt  with  by  the  kidneys,  and  the  latter  is  generally  carried  off  by 
the  purgation  produced,  but  doses  of  one  or  two  drachms  are  insuffi¬ 
cient  to  purge,  and  may  act  very  deleteriously  upon  the  kidneys  ; 
indeed,  a  case  of  death  from  doses  of  one  to  two  drachms  was  some  few 
years  ago  the  subject  of  a  judicial  inquiry,  in  which  the  medical  man 
was  severely  blamed  ;  the  editor  is  unable,  however,  to  find  the  record 
of  the  case. 

Symptoms. — It  appears  to  have  rather  the  effects  of  a  neurotic 
(narcotic)  than  an  irritant  poison.  In  a  dose  of  three  drachms  it  has 
produced  intoxication.  A  dose  of  a  tablespoonful  caused  in  a  child, 
aged  eighteen  months,  symptoms  bearing  a  strong  resemblance  to 
those  occasioned  by  an  overdose  of  opium,  although  they  were  not  so 
rapidly  manifested  (see  case  Med.  Times ,  1851,  2,  p.  380).  In  three 
hours  there  was  complete  insensibility,  with  stertorous  bieathing, 
strongly  contracted  pupils,  rapid  and  weak  pulse,  coldness  of  the  sur¬ 
face,  paleness  of  the  countenance,  general  relaxation  of  the  muscles, 
and  occasional  convulsive  movements.  Two  fatal  cases  are  recorded. 
The  first  was  the  case  of  a  child  aged  fourteen  weeks.  The  child  had 
had  half  an  ounce  of  the  oil  poured  down  its  throat  by  a  brother,  set.  8. 
It  had  been  left  asleep  at  9  p.m.,  and  in  an  hour  it  was  found  to  be 
insensible,  cold,  and  slightly  convulsed.  At  midnight  it  was  seen  by 
Miall.  It  was  comatose,  pale,  with  extremely  cold  surface,  contracted 
pupils  ;  slow  and  irregular  breathing,  about  three  times  in  a  minute  ? 


820 


POISONING  BY  PRIMULA  OBCONICA 


pulse  quick,  small,  compressible,  almost  imperceptible.  A  strong 
odour  of  turpentine  issued  from  the  mouth,  and  there  was  a  spot  of 
liquid  on  the  pillow.  The  child  was  unable  to  swallow.  It  died  in 
fifteen  hours  after  taking  the  poison.  In  the  second  case  the  child 
was  five  months  old.  A  spoonful  of  spirit  of  turpentine  was  given  to 
it  by  mistake  for  peppermint,  and  death  took  place  rapidly  ( Pharm . 
Jour.,  July,  1872,  p.  75). 

Cases. — A  case  of  recovery  in  an  infant  that  had  swallowed  four  ounces  of 
the  oil  is  described.  A  case  in  which  this  liquid  was  criminally  administered  to 
an  infant  was  the  subject  of  a  trial  (C.  C.  C.,  December,  1856,  R.  v.  Rodanbosh). 
It  did  not  destroy  life,  but  the  child  suffered  for  some  time  from  the  effects.  The 
defence  was,  that  the  oil  of  turpentine  was  poured  down  the  child’s  throat  by 
the  mother  with  a  view  to  cure  it  of  a  cough.  She  was  acquitted. 

REFERENCES. 

1  Binz,  E.  Tr.,  360  (Experiments). 

Coltart,  Lancet,  1907,  1,  1014,  “Case  of  Turpentine  Poisoning.” 

Drescher,  “  Todtl.  Vergift.  durch  inhalat.  von  Terpent.  Dampfen.”  Ztschr.  /. 

med.  Beamte,  1906,  131. 

Grapel,  “Turpentine  Poisoning.”  B.M.J. ,  1901,  I.,  340. 

Joachim,  “  Terpentinvergift.  mit  todtl.  Ausgang.”  Med.  Klin.,  Berl.,  1909, 

V.,  965. 

Stanwell,  “Turpentine  Poisoning.”  B.M.J. ,  1901,  I.,  640. 

Poisoning  by  Primula  obcon’eca. 

« 

Source  and  Method  of  Occurrence. — This  plant  is  not  a  native,  but 
seems  to  be  frequently  grown  in  gardens  and  greenhouses ;  introduced 
from  China.  Some  few  years  ago  attention  was  drawn  to  the  evil 
effects  of  handling  it,  and  since  then  several  cases  of  very  severe  illness 
from  it  have  been  reported.  None  of  them,  so  far  as  the  editor  is 
aware,  have  been  fatal.  The  following,  reported  by  Dr.  Leighton, 
is  a  fairly  typical  though  severe  case  : — 

“  In  October,  1896,  I  was  called  to  G.  W.,  aged  forty,  head  gardener  on  an 
estate  near.  I  found  him  suffering  from  tremendous  oedema  of  the  right  hand, 
with  well-marked  lymphangitis  of  right  arm,  and  tenderness  in  axillary  glands. 
Next  day  there  began  a  profuse  serous  discharge  from  several  points  on  the 
back  of  the  hand,  and  from  between  the  second  and  third  fingers.  The  pain 
in  the  joints  was  excessive,  and  the  patient  was  slightly  feverish.  The  discharge 
continued  for  eight  days,  gradually  decreasing. 

“  In  June,  1897,  the  patient  had  a  similar  attack,  all  the  symptoms  of  the  first 
being  reproduced,  only  with  less  severity.  This  attack  yielded  to  treatment  in 
a  week. 

“In  September,  1898,  a  third  attack  came  on,  this  time  in  the  right  foot — 
pain,  oedema,  and  slight  serous  discharge  from  dorsum  of  foot.  The  discharge 
was  much  less  than  in  the  two  attacks  in  the  hand,  and  on  the  fourth  day  the 
swelling  had  completely  disappeared. 

“  Diagnosis .  — W hen  called  in  the  first  time  I  could  discover  no  skin  abrasion 
whatever,  and  inquiry  failed  to  trace  any  of  the  usual  causes  of  local  blood 
poisoning.  Careful  questioning,  however,  disclosed  the  fact  that  a  few  days 
previously  the  patient  had  handled  a  number  of  plants  of  the  Primula  obconica. 
These  plants  were  subsequently  banished  from  the  greenhouses.  In  the  second 
and  third  attacks  there  was  again  no  abrasion  on  hand  or  foot,  and  the  patient 
had  handled  none  of  these  plants  since  October,  1896.  I  concluded,  therefore, 
that  the  poison  must  still  be  in  the  tissues  in  spite  of  the  lapse  of  time  (two  years) 
from  its  first  effect. 

“  Treatment. — In  each  attack  I  applied  a  carbolic  poultice  locally,  and  adminis- 
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tered  liquor  ferri  perchlor.  internally.  The  symptoms  began  to  abate  from  the 
commencement  of  treatment  in  each  case,  having  up  to  then  gradually  got  worse. 

“  Note.-- The  time  between  the  first  and  second  attacks  was  eight  months, 
between  the  second  and  third  sixteen  months,  indicating  a  gradual  elimination 
of  the  absorbed  poison,  also  proved  by  the  lesser  severity  of  the  symptoms.” 

•Another  case  is  reported  in  the  same  volume,  p.  1472,  and  other 
cases  in  the  Lancet ,  2,  1896,  p.  1802,  etalia. 
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Poisoning  by  Ranunculus  (sp.  var.). 

Source  and  Method  of  Occurrence. — The  buttercups  form  one  of 
the  glories  of  our  English  flora,  and  considering  the  acrid  and  irritant 
properties  they  possess,  it  is  rather  remarkable  that  so  few  cases  of 
poisoning  by  them  are  recorded.  Although  popularly  supposed  to  be 
freely  eaten  by  cows  and  to  improve  the  milk  yield  when  so  eaten,  it 
is  more  probable  that  cows  as  a  rule  avoid  them,  as  may  easily  be  seen 
in  any  meadow  where  R.  acris  grows  freely.  The  white  water  butter¬ 
cups  are  said  to  be  innocuous,  and  are  eaten  freely  by  cattle  Avhen 
opportunity  offers  ( vide  Sowerby’s  “  English  Botany  ”). 

The  editor  can  only  find  reference  [Lancet,  1,  1897,  p.  1781)  to  one 
fatal  case,  and  no  details  are  given  except  that  an  inquest  was  held 
on  a  boy  who  died  with  all  the  symptoms  of  irritant  poisoning  a  few 
hours  after  eating  some  buttercups. 

Poisoning  by  Rhus  toxicodendron  and  other  Species  of 

Rhus. 

For  some  years  considerable  attention  has  been  directed  to  cases 
of  poisoning  from  Rhus  toxicodendron  L.  (poison  ivy)  R.  venenata 
D.C.  (poison  sumach)  and  Rhus  diversiloba  (poison  oak.)  The  cases 
have  been  noted  especially  in  America.  These  plants  belong  to  the 
Anacardiacese  and  in  certain  persons  cause  erythema,  hyperaemic 
macules,  papules,  vesicles  and  pustules,  secondary  lesions  being  ex¬ 
coriations  and  ulcers.  Subjective  symptoms  are  extreme  itching  and 
a  burning  stinging  heat.  In  a  large  number  of  cases  the  chief  parts 
involved  are  the  backs  of  the  hands,  insides  of  forearms,  eyes,  ears  and 
genitalia.  In  all  cases  there  is  a  definite  incubation  period  of  as  long 
as  a  week,  although  in  three  very  accurately  observed  cases  Pfaff  fixed 
it  at  three  days.  The  mode  of  the  intoxication  is  not  yet  quite  clear. 
Various  theories  have  ascribed  it  to  volatile  substances  given  off  from 
the  plants  or  particles  themselves  (hairs  or  pollen).  Pfaff  isolated  a  very 
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toxic  oily  substance,  toxicodendrol,  which  even  in  a  dose  of  ToVo  of  a 
mgrm.  produced  the  symptoms.  The  majority  believe  that  a  direct 
contact  with  the  plant  is  necessary  for  the  intoxication. 

REFERENCES. 

Guernsey,  “  Rhus  Poisoning.”  Phila.,  1913. 

McNair,  “The  Pathology  of  Dermatitis  Venenata  from  R.  diver silobaP  Journ. 
of  Inf.  Diseases,  1916,  XIX.,  419. 

McNair,  “  The  Transmission  of  Rhus  Poisoning  from  Plant  to  Person.”  Journ. 
of  Inf.  Diseases ,  1916,  XIX.,  429. 

Pfaff,  “  On  the  Active  Principle  of  R.  toxicodendron  and  R.  venenata .”  Journ. 
of  Exp.  Med.,  1897,  II.,  181. 

Rost,  “  Ueber  die  Giftwirk.  von  R.  toxicodendron .”  Med.  Klinik,  Berl.,  1914,  X., 
101,  155. 

Rost  and  Gjlg.,  “  Der  Giftsumuch.  R.  toxicodendron  und  seine  Giftwirkungen.” 

Ber.  d.  deutsche  Pharm.  Gesellsch.,  1912,  XXII.,  296-358. 

White,  C.  J.,  “  Rhus  Poisoning.”  J.  of  Cutan.  Dis.,  1912,  XXX.,  280. 

White,  James,  “Dermatitis  Venenata.”  Boston,  1887. 

Poisoning  by  Ricinus  communis  (Castor  Oil  Plant). 

Source  and  Method  of  Occurrence. — The  oil  is  obtained  from  the 

seeds  of  a  plant  named  Ricinus  communis. 

These  seeds  contain  in  the  embryo  an  extremely  active  poison, 
ricin  ;  and  a  few  of  them  are  sufficient  to  produce  serious  symptoms. 
Three  or  four  seeds  may  act  powerfully  on  an  adult.  Eight  may  give 
rise  to  serious  symptoms,  and  a  large  number  may  destroy  life.  Their 
taste  is  said  to  resemble  that  of  the  almond. 

The  oil  itself  is  but  rarely  the  cause  of  dangerous  symptoms.  All 
recorded  cases  are  accidental. 

Toxicity  and  Fatal  Dose. — The  smallest  exactly  recorded  fatal  dose 
of  the  seeds  is  two  (Pharm.  Jour .,  1900,  p.  305).  The  oil  itself  can  hardly 
be  said  to  have  any  toxic  properties,  for  its  ordinary  dose  is  about  an 
ounce  for  an  adult,  with  a  rather  disproportionately  large  allowance 
for  children,  as  it  is  a  most  suitable  purgative  for  them.  The  cake 
left  after  the  pressure  of  the  oil  is  poisonous  to  rats  as  well  as  human 
beings.  It  contains  ricin  in  comparatively  large  amount.  When  the 
seeds  are  swallowed  whole  they  may  fail  to  produce  the  severe  symp¬ 
toms  described  below. 

Ricin,  the  toxic  principle  in  the  ricinus  seeds,  was  isolated  by  Still- 
mark  in  1889,  and  was  regarded  by  him  as  a  toxalbumin.  Later 
researches,  especially  by  J acoby,  have  established  the  fact  that  exceed¬ 
ingly  poisonous  ricin  solutions  can  be  obtained  which  gave  no  protein 
reactions  at  all.  A  great  deal  of  experimental  work  on  ricin  has  been 
done  since  Ehrlich’s  discovery  (1891)  that  this  substance, hike  the  true 
bacterial  toxins,  is  antigenic,  i.e.  its  injection  into  the  body  calls  forth 
the  production  of  a  highly  specific  antitoxin  (antiricin).  The  toxicity 
of  ricin  is  very  great.  Ehrlich  used  solutions  of  which  1 :  200,000  was 
the  minimal  lethal  dose  for  the  mouse.  One-thousandth  part  of  a 
milligramme  will  frequently  kill  a  guinea-pig. 

Duration.- — In  the  recorded  fatal  cases  death  has  followed  only 
after  some  days’  interval.  In  the  fatal  case  from  two  seeds  (above) 
the  patient,  a  dock  labourer,  succumbed  on  the  sixth  day.  However 
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susceptible  an  animal  may  be  there  is  always  an  incubation  period  before 
the  outbreak  of  symptoms  in  experimental  cases  of  ricin  poisoning. 

Symptoms. — At  the  time  of  eating  the  seeds  there  is  an  absence  of 
any  disagreeable  taste  or  sense  of  heat  in  the  mouth  and  throat.  Soon 
after  the  pulp  has  been  swallowed  there  is  severe  pain  in  the  abdomen, 
copious  and  painful  vomiting,  with  bloody  purging,  thirst,  and  con¬ 
vulsions,  terminated  by  death  (Bouchardat,  “  Ann.  de  Therap.,” 
1872,  p.  103).  A  girl,  set.  18,  ate  about  twenty,  one  of  her  sisters  four 
or  five,  and  another  two  castor  oil  seeds.  In  the  night  they  were  all 
taken  ill.  About  five  hours  after  the  seeds  were  eaten  the  deceased 
felt  faint  and  sick  ;  vomiting  and  purging  came  on  and  continued 
throughout  the  night.  On  the  following  morning  she  appeared  like 
one  affected  with  malignant  cholera.  The  skin  was  cold  and  dark- 
coloured,  the  features  contracted,  the  breath  cold,  the  pulse  small  and 
wiry  ;  there  was  restlessness,  thirst,  pain  in  the  abdomen,  and  she  lay 
in  a  sort  of  drowsy,  half-conscious  state.  Whatever  liquid  was  taken 
was  immedaitely  rejected,  and  the  matters  passed  by  stool  consisted 
chiefly  of  a  serous  fluid  with  blood.  She  died  in  five  days  without 
rallying  ;  the  two  other  sisters  recovered. 

In  1891,  several  children  were  admitted  into  Guy’s  Hospital  after 
eating  castor  oil  seeds.  They  all  had  severe  diarrhoea,  vomiting,  and 
gastro-intestinal  irritation,  but  recovered. 

An  officer  took  as  a  purgative  seventeen  seeds..  In  three  hours 
there  was  violent  purging,  followed  by  vomiting  and  severe  cramps, 
the  patient  passing  into  a  condition  resembling  the  collapse  of  Asiatic 
cholera.  The  vomiting  was  not  stopped  until  after  twenty-one  hours, 
and  recovery  then  took  place.  There  was  suppression  of  urine  for 
forty-eight  hours  (Wiggers  and  Husemann’s  Jahresbericht,  1872,  p. 
538). 

Two  children,  aged  respectively  six  and  three  years,  ate  some  castor 
oil  seeds.  The  children  when  brought  to  the  hospital  were  suffering 
from  extreme  collapse,  consequent  on  vomiting  and  purging,  the  bodies 
pale  and  perspiring,  pulse  130.  The  stools  were  frequent  and  watery. 
The  substances  ejected  from  the  stomach  were  pulpy  ;  there  was  pain 
in  the  abdomen,  great  thirst,  and  the  tongue  was  furred  and  dry. 
There  were  no  cerebral  symptoms.  Under  treatment,  they  both 
recovered  in  two  days  {Med.  Times  and  Gaz.,  1870,  1,  581). 

In  experiments,  at  the  end  of  at  least  twenty-four  hours  the  animal 
appears  quiet  and  almost  somnolent.  Later,  convulsions,  diarrhoea 
and  coma  supervene  with  general  failure  of  the  respiration  and  death. 

Treatment  must  be  on  general  principles  {vide  pp.  343  et  seq.). 

Post-mortem  Appearances. — In  the  girl  supra.  On  inspection  a 
large  portion  of  the  mucous  membrane  of  the  stomach  was  found 
abraded  and  softened  in  the  course  of  the  great  curvature. 

In  the  man  there  was  general  redness  of  the  stomach,  and  the 
abraded  portion  presented  the  appearance  of  a  granulating  surface  of 
a  pale  rose-colour  ;  it  was  covered  by  a  considerable  quantity  of  slimy 
mucus.  The  small  intestines  were  inflamed,  and  the  inner  surface  of 

them  was  abraded. 
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A  woman  swallowed  a  quantity  of  the  bruised  seeds,  the  usual 
symptoms  continued  until  her  death  on  the  fifth  day  after  taking  the 
seeds.  The  mucous  membrane  of  the  stomach  and  bowels  was  of  a 
dark  colour,  much  ecchymosed,  and  presented  small  patches  of  extra- 
vasated  blood  (“  Ann.  d’Hyg.,”  1871,  1,  400). 

In  the  fatal  case  from  two  beans,  the  stomach  was  congested  with 
scattered  small  erosions.  The  small  intestine  was  extremely  congested, 
the  duodenum  and  caecum  were  less  affected  (B.M.J .,  Epit.,  1900, 
2041). 

In  experimental  animals  constant  lesions  are  found  in  the  alimen¬ 
tary  canal  and  consist  of  extreme  congestion  with  swelling  of  the 
lymphoid  nodules,  ecchymoses  and  thrombosis  of  the  vessels,  especially 
in  the  mesentery.  The  viscera  are  congested,  and  there  is  a  wide¬ 
spread  parenchymatous  degeneration  in  the  fiver,  kidney  and  myo¬ 
cardium.  The  contents  of  the  bowels  are  usually  sanguinolent. 

Analysis, — Castor  seeds  can  be  identified  in  the  contents  of  the 
stomach  provided  a  portion  of  the  outer  coat  is  obtained.  These 
seeds  are  remarkable  for  their  peculiarly  variegated  surface.  Exter¬ 
nally  they  are  of  a  pale  grey,  marbled  with  yellowish  brown  spots  and 
stripes. 

In  animals  killed  by  injections  of  ricin,  the  ricin  is  apparently 
eliminated  by  the  bowel  as  the  liquid  contents  in  its  lumen  rendered 
sterile  by  filtration  are  capable  of  setting  up  ricin  intoxication  in  a 
healthy  animal  (Stepanoff).  A  remarkable  action  of  ricin  demon¬ 
strated  by  Stillmark  is  exerted  on  suspensions  of  blood  corpuscles  in 
saline  solution.  An  agglutination  of  the  red  blood  corpuscles  rapidly 
takes  place  and  they  sink  in  the  form  of  dense  fiocculi  to  the  bottom 
of  the  test  tube,  which  affords  a  sort  of  biological  test  for  the  presence 
of  the  poison. 

Cases. — The  following  case,  though  happily  not  fatal,  corroborates 
the  fact  that  two  seeds  are  sufficient  to  give  rise  to  severe  symptoms. 
The  case  is  reported  by  Dr.  Burroughs  :- — 

“  Shortly  after  two  o’clock  on  August  19th,  a  porter,  aged  about  fifty, 
employed  on  the  London  and  North-Western  Railway  at  Euston  station,  was 
brought  to  my  house  in  a  cart,  obviously  very  ill.  He  then  told  me  that  while 
sweeping  out  a  railway  truck  he  had  picked  up  and  eaten  two  seeds  which  he 
said  he  took  to  be  ‘  kernels  ’  of  some  kind.  Half  an  hour  after  he  had  eaten  them 
he  was  overcome  with  giddiness  to  such  an  extent  that  he  was  unable  to  stand, 
and  shortly  after  vomited  eight  times  in  rapid  succession. 

“  Some  half-hour  later,  when  he  was  brought  to  me,  he  complained  of  throb¬ 
bing  m  the  temples,  pains  in  the  head,  giddiness,  nausea,  slight  fulness  and  pains 
in  the  stomach,  and  a  sense  of  dryness  and  constriction  in  the  throat.  His  face 
was  very  pale,  his  forehead  and  cheeks  covered  with  beads  of  sweat  ;  his  lips 
were  blue,  his  pupils  dilated,  and  his  whole  face  bore  a  pinched  and  anxious 
expression.  The  rest  of  his  skin  was  moist  and  cold.  His  respiration  was  slightly 
quickened,  and  pulse  84. 

“  He  now  told  me  that  he  had  two  ‘kernels  ’  similar  to  those  which  he  had 
eaten  in  his  possession,  which  I  thereupon  examined  and  took  to  be  rather  dried- 
up  specimens  of  the  seeds  of  the  castor-oil  plant,  both  from  their  external  appear¬ 
ance  and,  on  breaking  the  outer  husk,  from  their  peculiarly  unpleasant  odour 
suggestive  of  the  well-known  flavour  of  the  oil.  No  sooner  had  he  handed  these 
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to  me  than  he  again  vomited,  and  in  the  matter  thus  expelled  I  found  several 
portions  of  the  beans.  I  then  hoped  that,  as  he  had  already  vomited  profusely 
before,  this  might  prove  to  be  the  last  of  the  poisonous  material  ;  but  as  his 
condition  did  not  improve,  I  evacuated  the  contents  of  the  stomach,  discovering 
two  more  small  fragments  mingled  with  some  blood-stained  mucus,  after  which 
he  seemed  greatly  relieved.  As  no  further  symptoms  of  poisoning  supervened, 
and  his  condition  steadily  improved,  I  sent  him  home  and  saw  him  on  the  follow¬ 
ing  day,  when  he  said  that  he  felt  comparatively  well,  but  rather  weak. 

“  Dr.  Stevenson  confirmed  the  fact  that  the  seeds  were  those  of  Eicinus  com¬ 
munis  ”  ( B.M.J. ,  2,  1903,  p.  836). 

For  another  fatal  case  from  two  seeds,  vide  B.M.J .,  1,  1900,  p.  317. 
The  following  case  occurred  to  the  editor  late  in  1904  ( vide  London 
Hospital  Case  Records). 

A.  L.,  set.  25,  the  subject  of  gleet,  on  his  way  to  work  at  3  p.m.  on  October  24th, 
1904,  saw  some  castor-oil  beans.  Being  unaware  of  their  nature  and  properties, 
he  picked  up  and  ate  about  twelve.  At  first  they  seemed  to  taste  “  rather  like 
walnuts,”  but  as  after  he  had  eaten  this  number  a  somewhat  “sickly  taste  ” 
developed,  he  ate  no  more. 

About  5  p.m.  { two  hours  later),  he  was  taken  ill  with  : — Violent  abdominal 
pains  ;  obstinate  and  very  painful  vomiting  and  retching  every  five  minutes  ; 
vomit  “  like  green  treacle,”  no  blood  ;  frequency  of  micturition  (no  hsematuria), 
every  five  minutes,  five  to  eight  ounces  ;  violent  purging  for  one  hour  every  five 
minutes  ;  stools  “  like  green  treacle,”  no  melsena. 

About  7.30  p.m.  {four  and  a  half  hours  later)  : — Violent  cramps  in  his  legs, 
which  began  to  draw  up,  and  felt  “  as  if  they  had  lumps  in  the  calves.” 

About  8  p.m.  { five  hours  later)  : — Dizziness,  began  “  to  lose  himself  ”  ;  seen 
by  a  doctor  and  sent  to  hospital. 

Condition  on  admission  {about  five  and  a  half  to  six  hours  later) : — Face  pinched, 
lips  blue,  temperature  normal,  pulse  small,  low  tension,  cold  extremities,  much 
collapse  ;  on  striking  abdomen  muscles  went  into  violent  tonic  contraction  ; 
calves  contracted  violently  when  cramps  came  on. 

Treatment. — Washed  out  at  once  ;  castor  oil  gss.  statim  ;  calomel  grs.  iv. 
statim  ;  R  pot.  brom.  grs.  xx.  ;  chloral  grs.  x.  ;  aq.  ad  §ss.  ;  §ss.  per  rectum 
4tis  horis  ;  hot  bottles  to  extremities  ;  hot  fomentations  to  abdomen  ;  nutrient 
enemata. 

Course  : — Obstinately  constipated  after  entering  hospital ;  pains  increased 
till  twelve  hours  after  eating  beans  ;  gradually  subsided. 

Three  days  later : — Retching  still  persisted  every  fifteen  to  twenty  minutes, 
pains  much  less  severe  ;  pulse  still  rather  rapid  and  small,  though  much  improved. 
Five  days  later  : — Pains  and  retching  stopped  ;  pulse  fairly  good. 
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Poisoning  by  Rubus  (sp.  var.)  :  Blackberries. 

Source  and  Method  of  Occurrence. — The  following  speaks  for  itself. 
Obstruction  would  seem  to  be  the  only  danger  from  the  blackberry. 

“  On  September  1st  last  I  performed  a  post-mortem  examination  on  a  child 
who  died  from  intestinal  obstruction  under  such  peculiar  circumstances  as  to 
make  me  think  it  worth  while  to  record  the  details.  Unfortunately  I  did  not 
see  the  child  before  death,  and  my  father,  who  was  acting  as  my  deputy  during 
my  temporary  absence  from  home,  was  only  sent  for  when  the  patient  was  in 
articulo.  Inquiries,  however,  have  elicited  the  following  history.  A  healthy 
and  well-nourished  boy,  aged  five  years,  was  absent  from  home  nearly  all  day  on 
August  28th.  He  went  with  other  children  into  the  fields  and  stayed  there  till 
towards  evening,  and  during  this  time  his  sister  stated  that  he  ate  many  black¬ 
berries.  On  his  return  home  he  complained  of  pain  in  the  abdomen,  but  went  to 
bed  and  had  a  good  night.  The  following  day  (August  29th)  he  still  had  the 
pain  and  was  kept  in  bed  and  given  a  dose  of  castor  oil,  but  the  symptoms  did 
not  seem  to  have  been  sufficiently  severe  to  make  the  parents  summon  medical 
aid.  The  child  continued  to  be  in  pain  all  day,  and  in  the  evening  began  to 
vomit,  and  there  was  a  slight  action  of  the  bowels  and  also  much  thirst.  The 
vomiting  continued  till  about  3  a.m.  the  following  morning  (August  30th). 
Whether  it  was  ever  stercoraceous  I  have  been  unable  to  ascertain.  Medical 
aid  was  summoned  some  hours  afterwards,  but  the  child  became  rapidly  worse 
and  died  at  10.30  a.m.  the  same  day.  The  necropsy  revealed  nothing  beyond  the 
fact  that  while  the  intestines  were  generally  empty,  and  there  was  some  redden¬ 
ing  of  the  gut  at  various  points,  though  no  exudation  of  lymph  or  loss  of  lustre 
of  the  peritoneal  covering,  the  intestine  was  completely  obstructed  by  the  impac¬ 
tion  just  above  the  ileo-csecal  valve  of  a  teacupful  of  green,  imripe  blackberries, 
which  had  apparently  been  swallowed  without  mastication.  There  were  also 
in  the  mass  wheat-grains  and  other  bodies  of  uncertain  nature. 

“  The  short  duration  of  the  whole  illness,  and  especially  of  the  vomiting,  and 
the  slight  changes  in  the  intestinal  wall  found  after  death  make  it  seem  to  me 
that  shock  consequent  on  the  severe  pain  experienced  played  an  important  part 
in  causing  the  fatal  issue.  Possibly  the  administration  of  the  dose  of  castor  oil 
had  a  good  deal  to  do  with  the  impaction  by  hurrying  the  indigestible  contents 
of  the  intestine  downwards  towards  the  ileo-csecal  valve  ”  (Dr.  Gornall,  Lancet , 
2,  1896,  p.  1078). 

Poisoning  by  Rumex  (sp.  var.). 

Source  and  Method  of  Occurrence. — Rumex  acetosa  and  acetosella, 
with  which  must  be  placed  Oxalis  acetosella ,  are  common  weeds  not 
infrequently  eaten  as  salad.  Fatal  poisoning  by  them  is  a  most  rare 
event.  One  of  the  few  to  be  traced  is  reported  by  Dr.  Suckling  in  the 
Lancet  of  July  31st,  1886.  Professor  Eichhorst,  of  Zurich,  at  a  recent 
clinical  meeting  reported  a  case  of  a  boy,  aged  twelve  years,  who  was 
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taken  ill  on  April  26th  and  who  died  on  May  5th,  1899.  The  illness 
commenced  with  gastro-intestinal  symptoms  and  hsemorrhagic  neph¬ 
ritis,  and  was  diagnosed  on  the  first  day.  The  patient  eventually 
succumbed  to  uraemia.  On  the  day  before  being  taken  ill  the  boy  had 
eaten  large  quantities  of  common  sorrel  (Rumex  acetosa),  and  the  most 
careful  questioning  of  the  relatives  and  the  attending  physician  did 
not  bring  to  light  any  other  etiological  factor.  Professor  Eichhorst 
mentioned  that  there  are  no  cases  to  be  found  in  German  literature 
but  that  French  veterinary  surgeons  report  fatal  cases  in  horses  due 
to  over-consumption  of  this  herb.  Under  these  circumstances  it 
seems  particularly  important  that  the  public  should  be  made  awaie 
of  these  facts,  as  common  sorrel  is  considered  innocuous  and  happens 
to  be  a  favourite  dish  of  boys  and  girls  in  early  summer  ( Lancet ,  2, 
1899,  p.  60).  The  three  plants  mentioned  all  contain  traces  of  oxalic 
acid  to  which  their  noxious  effects  are  attributed. 
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Poisoning  by  Sium  latifolium  and  S.  angustifolium  or 

S.  NODIFLORUM  :  WATER  PARSNIP. 

Source  and  Method  of  Occurrence —This  plant  is  not  unlike  water¬ 
cress,  for  which  it  has  been  eaten  by  mistake.  In  1882,  two  girls,  aged 
five  and  three  years  respectively,  died  from  eating  the  leaves.  The 
day  after  these  were  eaten  the  younger  child  became  suddenly  ill  and 
died,  while  the  other  succumbed  two  days  afterwards  (B.  M.J.,  1882, 

2,  p.  26). 

Poisoning  by  Solanum  (sp.  var.). 

Source  and  Method  of  Occurrence —There  are  two  species  of  this 
plant:  the  Solanum  dulcamara ,  Bitter-sweet ,  or  Woody  Nightshade, 
which  has  a  purple  flower  and  bears  red  berries ;  and  the  Solanum 
nigrum ,  or  Garden  Nightshade,  with  a  white  flower  and  black  berries. 
In  one  instance  a  decoction  of  the  plant  is  said  to  have  pi  oduced  in  a 
man  dimness  of  sight,  giddiness,  and  trembling  of  the  limbs,  symptoms 
which  soon  disappeared  under  slight  treatment.  (For  a  case  of  poison¬ 
ing  by  the  decoction  see  Med.  Gaz.,  vol.  46,  p.  548.) 

The  berries  of  the  Solanum  nigrum,  in  one  instance  at  least,  pro¬ 
duced  serious  effects  in  three  children  who  had  eaten  them.  They 
complained  of  headache,  giddiness,  sickness,  colic,  and  tenesmus. 
There  was  copious  vomiting  of  a  greenish- coloured  matter,  with  thirst, 
dilated  pupils,  stertorous  breathing,  convulsions,  and  tetanic  stiffness 
of  the  limbs.  One  child  died  in  the  acute  stage  ;  the  others  died  appa¬ 
rently  from  secondary  consequences  during  treatment  (Orfila,  op.  cit., 
4th  ed  2,  273).  From 'three  to  four  berries  of  this  plant  have  been 
found  to  produce  sleep.  In  1853,  the  red  berries  of  the  Woody  Night - 
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shade  are  stated  to  have  caused  the  death  of  a  boy,  aet.  4,  under  the 
following  circumstances.  He  had  eaten  some  of  the  berries,  and  at 
first  did  not  appear  to  suffer  from  them  ;  but  eleven  hours  afterwards 
he  was  attacked  with  vomiting,  purging,  and  convulsions,  which  con¬ 
tinued  throughout  the  day,  the  child  being  insensible  in  the  intervals. 
He  died  convulsed  in  about  twenty-four  hours.  The  vomited  matters 
were  of  a  dark  greenish  colour  and  of  a  bilious  character.  Other  chil¬ 
dren  had  partaken  of  the  berries  at  the  same  time,  but  among  these 
ope  only  suffered  slightly  ( Lancet ,  1856,  1,  p.  715).  In  1892,  a  death 
was  recorded  from  eating  these  berries,  which,  however,  were  not 
clearly  identified  (Pharm.  Jour.,  August  13th,  1892,  p.  139). 

Toxicity  and  Fatal  Dose. — Heath  in  all  these  cases  is  due  to  the 
presence  of  solanine,  which  is  found  in  the  plants.  It  is  a  compound 
alkaloid  which  has  not  yet  been  thoroughly  investigated,  but  is  un¬ 
doubtedly  an  extremely  poisonous  body,  probably  allied  to  atropine, 
and  may  even  be  an  isomer  of  that  body. 

Case. — The  following  seems  to  be  doubtfully  a  case  of  poisoning 
by  solanum,  for  the  berries  of  the  Arum  maculatum  are  distinctly 
“  noxious.” 

At  Northfleld  on  August  23rd,  1899,  an  inquest  was  held  on  a  boy  and  girl 
set.  3  and  6  respectively.  The  children,  who  had  been  playing  in  an  adjoining 
hayfield  under  a  broiling  sun  during  the  day,  became  ill  shortly  after  being  put 
to  bed,  and  died  within  an  hour  or  two  of  each  other  early  on  the  following 
morning,  seven  hours  after  eating  the  berries.  The  opinion  expressed  by  Dr. 
Bert  Jordan  at  the  inquest,  that  death  had  resulted  through  the  children  eating 
some  poisonous  berries,  led  the  jury  to  desire  an  analysis  of  the  contents  of  their 
stomachs,  and  the  inquiry  was  accordingly  adjourned  for  that  purpose.  The 
analysis  was  made  by  the  county  analyst  (Mr.  Cecil  Cooke  Duncan),  who  reported 
that  amongst  the  contents  of  the  girl’s  stomach  he  found  blackberry,  gooseberry, 
currant,  and  green  pea  berries,  a  berry  and  seed  of  the  Arum  maculatum  (the 
cuckoopint),  and  a  berry  and  seed  of  the  common  nightshade.  The  nightshade 
berries  contain  two  alkaloid  poisons,  atropine  (belladonna)  and  solanine,  and  he 
found  evidence  of  the  presence  of  both.  The  cuckoopint  berries  belonged  to  a 
class  of  acrid  irritants  which  had  not  yet  been  accurately  investigated,  but  they 
were  extremely  poisonous.  He  found  similar  berries  in  the  contents  of  the  boy’s 
stomach,  and  detected  the  same  alkaloid  present  in  the  acrid  irritant  berry  of 
the  cuckoopint.  There  was  a  sufficient  quantity  of  each  of  the  poisons  present 
to  cause  death,  and  that  of  the  cuckoopint  would  produce  great  suffering. 


Potato  Poisoning  (Solanum  tuberosum). 

The  potato  is  too  well  known  as  a  domestic  vegetable  to  need  any 
description,  but  it  is  not  so  well  known  that  this  edible  tuber  is  the 
product  of  a  plant  in  all  parts  of  which  a  very  poisonous  alkaloid  exists. 
The  plant  is  a  solanum,  and  the  alkaloid  solanine  is  to  be  found  in  the 
flowers,  stems,  seed,  and  even  in  the  “  peel  ”  of  the  potato  itself. 

Cases  of  poisoning  by  this  means  are  very  rare  indeed,  but  the 
following  suspicious  case  deserves  to  be  put  on  record.  It  is  contained 
in  a  letter  from  F.  Wallis  Stoddart,  Public  Analyst,  Bristol,  to  Sir 
Thos.  Stevenson,  dated  August  27th,  1902,  and  runs  as  follows  : — 

“  Two  children  in  succession  died  in  one  house  after  a  short  illness.  The  first 
was  in  extremis  when  seen,  and,  as  the  post-mortem  revealed  nothing,  was 
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decided  by  the  medical  attendant  to  have  died  of  4  ptomaine  poisoning.’  However, 
when  the  second  case  occurred  suspicion  arose,  and  an  analysis  was  ordered. 
Ihe  symptoms  were  very  indefinite — some  vomiting,  history  of  one  or  two  con¬ 
vulsions,  general  sort  of  collapse,  and  failure  of  the  heart.  I  was  told  4  one  pupil 
was  slightly  dilated,’  whatever  that  means.  The  viscera  were  very  carefully 
removed,  and  the  stomach  and  intestines  opened  by  me  in  presence  of  the 
doctor.  There  was  a  little  diffuse  reddening  of  the  lesser  curvature  of  the  stomach, 
and  an  injected  condition  of  the  lower  large  bowel,  which  last,  I  think,  was 
caused  by  the  tube  of  a  syringe  used  to  wash  out  the  bowl  during  life.  There 
was  no  solid  matter  whatever,  but  the  whole  mucous  surface  was  coated  with  what 
I  found  to  be  a  sort  of  emulsion  of  castor  oil,  a  dose  of  which  had  been  given.  I 
received,  however,  also  some  undigested  matters  washed  out  of  the  rectum  before 
death,  and  described  to  me  as  gooseberry  skins.  There  were  some  of  these,  also 
pips,  etc.,  but  most  of  the  pieces  were  potato  skin  and  thin  flat  slices  of  the 
starchy  tissue  such  as  is  removed  in  peeling.  There  was  evidence  also  of  some 
germination  in  one  of  the  4  eyes.’  I  could  find  absolutely  no  poison  except  a  little 
of  our  old  friend  copper  in  the  liver,  and  gave  a  very  guarded  opinion  that  death 
was  probably  due  to  solanine  poisoning,  due  to  eating  raw  potato  peel ;  but  I 
feel  very  far  from  confident  about  it.” 

On  the  occurrence  of  solanine  in  the  potato  as  described  in  Kunkel’s 
“  Vergiftung  ”  Mr.  Stoddart  remarks  : — 

“  The  large  increase  in  solanine  in  4  bad  ’  potatoes  is  odd.  The  fact  that  the 
alkaloid  occurs  in  quantity  in  the  tissue  immediately  under  the  skin  is  of  special 
interest  to  my  case,  as  this  part,  the  white  portion  of  the  ‘  peel,’  was  present  in 
large  proportion  to  other  matters.  The  only  point  of  discrepancy  I  note  is  that 
dilatation  of  the  pupils  seems  a  common  symptom  in  poisoning  by  potato,  though 
doubtfully  characteristic  of  solanine.  In  the  Bristol  case  the  doctor  reported 
that  4  one  pupil  was  slightly  dilated,’  but  that  is  not  very  definite  to  my  mind.” 

On  this  case  the  Lancet ,  2,  1902,  p.  693,  thus  comments  : — 

44  It  is  undoubtedly  the  case  that  there  is  a  time  when  the  potato  may  contain 
an  important  quantity  of  poison,  and  this  appears  to  be  when  the  tuber  has  begun 
to  germinate  and  to  shrivel.  In  that  case  the  solanine  has  been  found  chiefly 
in  the  peel  and  at  the  root  of  the  eyes  or  shoots.  An  interesting  account  of  the 
symptoms  produced  by  eating  diseased  potatoes  appeared  in  the  Lancet  as  far 
back  as  1846  (February  14th,  p.  190).  A  peculiar  affection  was  invariably  traced 
to  the  use  of  diseased  potatoes,  being  ushered  in  by  rigors,  hot  skin,  quick  pulse, 
and  abdominal  pain.  In  the  next  stage  rose-coloured  patches  appeared  and  as 
suddenly  vanished,  and  in  the  majority  of  cases  diarrhoea  supervened  ;  in  the 
third  stage  there  was  a  swollen  state  of  the  muscles  of  the  neck,  shoulders,  and 
arms,  with  pain  so  acute  that  the  patient  winced  on  the  slightest  pressure.  In¬ 
ability  to  raise  the  arms,  pains  in  all  the  bones,  a  red  erysipelatous  state  of  the 
face  and  skin,  with  oedema  of  the  eyelids  so  as  nearly  to  close  them,  were  also 
observed.  Ten  cases  of  this  affection  had  occurred  in  three  or  four  days  in  the 
same  locality  (in  Ireland),  and  all  were  similarly  affected.  The  case  recorded 
recently  need  give  no  grounds  for  alarm,  for  an  actively  poisonous  potato  is 
quite  a  rare  specimen.  The  poison,  however,  probably  occurs  normally  in  the 
tuber  in  very  small  quantity,  but  this  quantity  may  increase  to  a  poisonous 
amount  in  the  sprouting,  shrivelled,  or  diseased  potato,  and  then  most  of  it  is 
found  in  the  skin  and  eyes.  In  any  case  diseased  potatoes  would  be  naturally 
avoided,  and  they  are  generally  discoloured.  The  risk,  of  course,  would  be 
greater  when  such  a  potato  is  eaten  with,  as  it  is  often  cooked  in,  its  jacket. 

“The  methods  of  determining  solanine  in  potatoes  have  been  improved  by 
Professor  Schmiedeberg  and  Dr.  Meyer  in  Strasburg,  but  no  case  of  poisoning  by 
potatoes  has  hitherto  been  described  where  a  quantity  of  solanine  sufficient  to 
produce  decided  symptoms  has  been  found  on  chemical  analysis.  Professor 
Pfuhl,  chief  of  the  hygienic  laboratory  of  the  Army  Medical  Academy  of  Berlin, 
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has  recently  published  in  the  Deutsche  medicinische  Wochenschrift  a  series  of 
cases  occurring  in  a  regiment  of  the  garrison  of  this  city.  Between  May  29th 
and  June  1st  fifty-six  men  of  this  regiment  were  reported  ill,  the  symptoms  being 
those  of  acute  gastro -enteritis.  The  disease  began  with  a  rise  of  temperature  to 
38°  or  39*5°  C.  (100*4°  or  103°  F.),  headache,  colic,  diarrhoea,  and  general  debility. 
In  some  cases  there  was  vomiting,  in  others  nausea  only  ;  several  fainted,  and 
one  man  was  seized  with  convulsions.  The  majority  were  drowsy  and  apathetic  ; 
on  the  following  day  their  conjunctivse  were  yellow,  and  in  one  case  there  was 
general  jaundice.  A  number  of  them  complained  of  a  feeling  of  tickling  in  the 
throat,  the  mucous  membrane  of  which  was  slightly  swollen.  Other  complica¬ 
tions  were  herpes  labialis  and  salivation.  There  was  no  mydriasis.  The  fever 
continued  till  the  third  day.  There  were  from  four  to  six  motions  of  the  bowels 
each  day,  the  faeces  being  diarrhceal  in  character  and  containing  no  potatoes 
but  pieces  of  undigested  plums  which  had  formed  part  of  the  men’s  dinner.  In 
two  cases  the  fever  reappeared  after  two  days,  but  after  one  or  two  days  the 
temperature  became  normal  again.  The  men  were  kept  in  bed  and  were  treated 
with  abdominal  wet  packs,  three-decigramme  (four  and  a  half  grains)  doses  of 
calomel,  and  afterwards  with  laudanum.  Nearly  all  recovered  in  a  few  days.  It 
was  found  that  on  May  29th,  being  Whit-Sunday,  a  portion  of  their  dinner  had 
consisted  of  plums  and  potatoes,  the  potatoes  having  been  quite  recently  supplied 
to  the  kitchen  of  the  company.  The  plums  proved  to  be  normal,  and  the  potatoes 
were  therefore  carefully  examined.  They  were  large  white,  round  ones,  com¬ 
paratively  few  of  which  had  sprouted.  They  had  been  boiled  for  twenty-five 
minutes.  On  chemical  analysis  of  the  potatoes  solanine  was  found  to  the  extent 
of  0*38  part  per  1,000  in  the  boiled  and  0*24  part  per  1,000  in  the  raw.  On  an 
average  every  man  who  fell  ill  had  0*3  gramme  (four  and  a  half  grains)  of  sola- 
nine,  a  quantity  sufficient  to  produce  toxic  effects.  The  rest  of  the  potatoes  were 
of  course,  not  used;  and  accordingly  no  other  cases  of  poisoning  occurred” 
{Lancet,  2,  1899,  p.  1554). 
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Poisoning  by  Strychnos  nux  Vomica. 

Source  and  Method  of  Occurrence. — The  plant  Strychnos  nux  vomica , 
from  which  the  seeds  are  obtained  and  imported,  is  not  a  native  of  this 
country.  The  seeds  are  well  known  as  flat  round  kernels  about  the 
size  of  a  shilling,  covered  with  radiating  silky  fibres,  and  slightly 
depressed  in  the  centre.  They  are  of  a  light  brown  colour,  very  hard, 
tough,  and  difficult  to  pulverise.  The  powder  is  of  a  grey-brown  colour, 
like  that  of  liquorice  or  jalap.  It  is  sometimes  met  with  in  a  coarsely 
rasped  state  ;  it  has  an  intensely  bitter  taste.  It  owes  its  poisonous 
properties  to  the  presence  of  the  alkaloid  strychnine ,  to  the  extent  of 
about  1  per  cent.,  associated  with  another  alkaloid  named  brucine , 
of  similar  but  feebler  poisonous  properties,  in  a  somewhat  higher  per¬ 
centage.  The  average  yield  of  the  two  alkaloids  is  about  3  per  cent. 
Strychnine  itself  has  a  very  bitter  taste  even  in  very  small  quantity ; 
but  as  it  destroys  fife  in  a  small  dose,  and  it  may  be  given  in  the  form 
of  pills,  or  professedly  administered  as  quinine  or  other  medicine,  it 
offers  every  facility  for  criminal  administration.  The  free  sale  of 
vermin-killers  containing  strychnine  affords  facilities  for  poisoning  by 
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this  alkaloid.  Fellowes’  “  Compound  Syrup  of  Hypophosphites,”  a 
proprietary  preparation,  contains  strychnine.  Each  fluid  drachm — 
the  ordinary  dose — is  stated  to  contain  T£o  of  a  grain  of  strychnine. 
Easton’s  “  Syrup  ”  also  contains  strychnine — of  a  grain  per  fluid 
drachm. 

The  pharmacopoeial  preparations  of  nux  vomica  and  strychnine 
are  : — Of  nux  vomica  itself,  liquid  extract  (one  and  a  half  grains  in  110 
minims),  dose  one  to  three  minims,  a  dry  extract  (5  per  cent,  strych¬ 
nine),  dose  one  quarter  to  one  grain,  and  the  tincture  (0T25  per  cent, 
of  strychnine),  dose  five  to  fifteen  minims;  of  the  alkaloid  the  only 
preparation  is  the  liquor  strych.  hydrochlor.  (one  grain  in  110  minims), 
dose  two  to  eight  minims,  and  a  hypodermic  injection  0*75  per  cent. 
These  are  all  ordered  to  be  “  standardised.” 

Strychnine  may  be  accidentally  mixed  with  ordinary  medicaments. 

In,  1891  two  adults  died  at  intervals  of  several  weeks  after  the  purchase  in 
London  of  Epsom  salts  at  a  particular  shop  ;  and  in  each  case  it  was  ascer¬ 
tained  that  death  was  due  to  strychnine.  In  1888,  a  gardener  murdered  his  wife 
and  son  by  means  of  pills  containing  strychnine,  substituted  for  ordinary 
purgative  pills  ( R .  v.  Bowles ,  C.  C.  C.,  January,  1888). 

Sir  Thos.  Stevenson  has  known  extract  of  nux  vomica  sold  and 
taken  in  mistake  for  extract  of  sarsaparilla  with  fatal  result. 

Strychnine  is  a  scheduled  poison  under  the  Act.  Although  it  is 
thus  rendered  difficult  to  procure  strychnine  at  a  druggist’s  shop,  it  is 
extensively  sold  to  the  public,  under  the  name  of  vermin  killers,  in 
threepenny  and  sixpenny  packets.  Butler's  “  Vermin  Killer  "  con¬ 
sists  of  a  mixture  of  flour,  soot,  and  strychnine.  The  author  found  the 
sixpenny  packet  to  weigh  about  a  drachm,  and  to  contain  from  two 
to  three  grains  of  strychnine.  As  the  poison  is  mechanically  mixed 
with  other  ingredients,  and  is  manufactured  on  a  large  scale,  the  pro¬ 
portion  of  strychnine  is  liable  to  variation.  The  threepenny  packet 
contains  about  half  the  quantity  of  strychnine,  but,  as  it  will  be  seen, 
this  is  quite  sufficient  to  destroy  the  life  of  an  adult.  In  place  of  soot, 
Prussian  blue  is  sometimes  used  as  a  colouring  substance.  Sir  Thos. 
Stevenson  has  found  two  kinds  of  Butler’s  “  Vermin  Killer  ”  in  com¬ 
merce  :  in  one  the  poisonous  ingredient  is  carbonate  of  barium  (car¬ 
bonate  of  baryta),  and  in  the  other  strychnine.  A  sixpenny  packet 
of  the  latter  weighed  forty-two  grains,  and  yielded  two  grains  and  a 
quarter  of  strychnine.  Another  sixpenny  packet  weighed  sixty-two 
grains,  and  contained  one  grain  and  three-quarters  of  strychnine. 
Battle's  “  Vermin  Killer  "  is  a  powder  similar  to  that  of  Butler,  con¬ 
taining  a  fatal  proportion  of  strychnine,  as  it  is  sold  in  packets.  These 
powders  are  a  fertile  source  of  poisoning  either  through  accident  or 
design. 

In  R.  v.  Vamplew  (Lincoln  Autumn  Ass.,  1862),  it  was  proved  that  the 
prisoner,  a  girl  under  thirteen  years  of  age,  had  purchased  one  of  these  powders  at 
a  village  shop  and  had  destroyed  her  master’s  infant  with  it.  There  was  also 
reason  to  believe  that  this  girl  had  destroyed  two  infants  by  similar  poisons  in 
two  other  families  where  she  had  acted  as  nurse.  They  had  all  died  suddenly 
in  fits. 
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These  vermin  killers  have  caused  death  in  numberless  instances. 
A  few  years  ago  the  facility  with  which  these  poisons  were  sold  to  the 
public  by  grocers,  oilmen,  and  others,  led  to  their  being  scheduled 
under  the  Pharmacy  Act,  1868,  so  that  they  can  now  only  be  legally 
procured  from  registered  chemists  and  druggists,  and  with  registration 
of  the  sale  in  a  “  Poisons  Book  ”  kept  for  the  purpose.  It  would  be 
easy  to  add  many  fatal  cases  which  have  fallen  within  our  own  know¬ 
ledge  ;  but  they  present  nothing  out  of  the  usual  course. 

In  1891,  thirty  deaths  were  registered  in  England  and  Wales  from 
strychnine  and  vermin  killers  containing  strychnine.  In  1901,  ten 
accidental  and  nineteen  suicidal  deaths  were  attributed  to  strychnine, 
but  it  was  not  recorded  as  being  used  homicidally  in  that  year. 

Gibson’s  and  Hunter’s  “  Vermin  Killers  ”  (blue)  are  similar  prepara¬ 
tions  ;  Wig  gin’s  “  Vermin  Killer  ”  (pink)  is  a  weaker  powder. 

In  April,  1904,  at  Barrow,  a  child  found  a  box  of  pills  made  up  tc 
contain  the  dose  of  a  drachm  of  Easton’s  “  Syrup.”  Of  these  he  ate 
ten,  and  soon  died  in  convulsions.  This  is  a  very  typical  case  oj 
(a)  the  dangers  of  disguising  nauseous  drugs  by  modern  pharmacy, 
and  (b)  the  common  carelessness  with  which  potent  drugs  are  left  about, 

Sir  Thos.  Stevenson  has  known  strychnine  to  be  administered 
criminally  in  cocoa,  and  also  in  eggs,  in  tea,  and  on  bread  and  butter 

Toxicity  and  Fatal  Dose. — The  medicinal  dose  of  strychnine  for  ar 
adult  ranges  from  one- sixtieth  to  one-fifteenth  of  a  grain.  The  thirtieth 
of  a  grain  is  an  average  dose.  This  quantity  has  operated  as  a  poisor 
on  a  child.  It  caused  the  death  of  a  child  between  two  and  three  years 
of  age  in  four  hours.  Three-quarters  of  a  grain  killed  a  child,  aet.  7J 
in  half  an  hour  (“  Ann.  d’Hyg.,”  1861,  1,  133).  In  two  cases  of  adults, 
in  each  of  which  a  quarter  of  a  grain  had  been  taken  by  mistake,  the 
patients  recovered  only  under  early  treatment.  The  smallest  fata] 
dose  in  an  adult  was  in  the  case  of  Dr.  Warner.  Half  a  grain  of  the 
sulphate  of  strychnine  here  destroyed  life  (“  On  Poisoning  by 
Strychnia,”  pp.  138,  139).  So  powerful  are  the  effects  of  this  drug  in 
certain  cases,  that  ordinary  medicinal  doses  can  scarcely  be  borne.  A 
gentleman  took  one-twentieth  of  a  grain  of  strychnine  in  six  doses 
during  a  period  of  two  or  three  days.  Severe  fits  of  tetanus  occurred, 
although  half  a  grain  had  not  been  taken  all  together.  It  is  probable 
in  such  cases  that  elimination  is  either  arrested  or  imperfectly  performed 
(vide  pp.  31 6  et  seq.).  Tweedie  prescribed  pills  for  a  gentleman  each  con¬ 
taining  one-fifteenth  of  a  grain  of  strychnine.  He  took  altogether  five 
of  them,  or  one-third  of  a  grain,  at  intervals.  The  patient  was  seized 
with  alarming  tetanic  convulsions,  continuing  for  some  time.  There 
was  also  opisthotonos  of  a  severe  land.  He  slowly  recovered.  In  twc 
cases  Sir  Thos.  Stevenson  has  found  doses  of  one-twelfth  and  one- 
fifteenth  of  a  grain  of  strychnine  to  produce  tetanic  convulsions.  A 
fatal  dose  of  strychnine  for  an  adult  may  be  assigned  at  from  half  B 
grain  to  two  grains,  although  it  has  been  stated  that  in  America  deaths 
have  resulted  from  one- quarter  of  a  grain.  This  statement  Sir  Thos. 
Stevenson  has  been  unable  to  verify  by  reference  to  actual  cases. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  place, 
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even  after  large  doses  of  strychnine  have  been  taken.  There  are 
several  instances  on  record  in  which  persons  have  recovered  after 
taking  one  grain  or  more.  A  case  of  recovery  from  two  or  three  grains 
is  reported  [Lancet,  1861,  2,  p.  169).  A  girl  recovered  in  six  or  seven 
hours  from  a  dose  of  four  grains  of  strychnine  (ibid.,  1863,  1,  p.  54). 
When  first  seen,  she  was  sensible,  and  while  talking  was  suddenly  seized 
with  the  usual  symptoms.  She  had  only  three  paroxysms.  There  is 
an  instance  reported  in  which  a  person  is  said  to  have  recovered  from  a 
dose  of  seven  grains  of  strychnine  (Med.  Gaz.,  vol.  41,  p.  305),  and  one 
in  which  recovery  took  place  under  treatment  after  the  taking  of 
twenty  grains  of  sulphate  of  strychnine  (B.M.J.,  1892,  2,  p.  179).  In 
reference  to  this  alleged  recovery  from  large  doses,  it  may  be  a  question 
whether  the  strychnine  was  not  mixed  with  some  other  substance, 
whereby  its  poisonous  properties  were  weakened.  Instances  of  re¬ 
covery  from  doses  of  above  one  or  two  grains  must  be  regarded  as 
exceptional. 

With  respect*  to  nux  vomica,  three  grains  of  the  alcoholic  extract 
have  destroyed  life.  The  smallest  fatal  dose  of  the  powder  was  in  a 
case  reported  by  Hoffmann,  and  quoted  by  Christison,  also  by  Traill 
(“  Outlines,”  p.  137).  Thirty  grains  of  the  powder,  given  in  two  doses 
of  fifteen  grains  each,  proved  fatal.  The  poison  was  given  by  mistake 
for  bark  to  a  patient  labouring  under  quartan  fever.  This  is  about 
equivalent  to  the  weight  of  one  full-sized  seed,  and  to  only  one- third 
of  a  grain  of  strychnine.  The  dose  of  nux  vomica  required  to  destroy 
life  became  of  some  importance  in  R.  v.  Wren  (Winchester  Spring  Ass., 
1851).  The  prisoner  was  convicted  of  an  attempt  to  administer  this 
poison  in  milk  ;  the  quantity  separated  from  the  milk  amounted  to 
forty-seven  grains.  The  intense  bitterness  which  the  nux  vomica 
gave  to  the  milk  led  to  detection. 

Duration. — The  time  at  which  the  symptoms  commence  appears  from 
the  recorded  cases  to  be  subject  to  great  variation.  In  poisoning  by 
nux  vomica  the  symptoms  generally  appear  more  slowly  than  in 
poisoning  by  strychnine,  vide  pp.  316  et  seq.  Until  they  set  in  the 
patient  is  capable  of  walking,  talking,  and  going  through  his  or  her  usual 
occupations.  In  one  case  a  man  swallowed  about  300  grains  of  nux 
vomica,  and  no  symptoms  appeared  for  two  hours.  He  then  died 
rapidly  in  a  violent  convulsive  fit  (“  Ann.  d’Hyg.,”  1861,  2,  431).  On 
an  average  in  poisoning  by  strychnine  the  symptoms  appear  in  from 
five  to  twenty  minutes.  In  one  case  convulsions  came  on  in  five 
minutes  (“  Ann.  d’Hyg.,”  1861,  1,  133).  In  two  cases  at  least,  an  hour 
has  elapsed  ( Lancet ,  1850,  2,  p.  259. 

The  longest  interval  recorded  was  in  the  following  case  : — A  boy, 
aet.  12,  swallowed  a  pill  containing  three  grains  of  strychnine.  No 
symptoms  appeared  for  three  hours  ;  they  then  set  in,  in  the  usual  way, 
and  death  took  place  in  ten  minutes.  It  was  proved  that  the  pill 
taken  contained  three  grains  of  strychnine,  with  mucilage.  The  pills 
had  been  prepared  eight  months  previously  for  the  purpose  of  poison¬ 
ing  dogs  ;  hence  they  were  hard,  and  would  undergo  only  a  slow  solu¬ 
tion  in  the  stomach  (Lancet ,  1861,  2,  p.  480), 
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The  form  in  which  the  poison  is  administered  or  applied  has  a  con¬ 
siderable  influence  on  the  time  at  which  the  symptoms  commence. 
Thus  when  strychnine  is  given  in  pills,  especially  if,  as  in  the  above 
case,  they  are  hard,  the  symptoms  are  much  longer  in  appearing 
than  when  the  poison  is  taken  in  solution.  Savory  gave  to  a  dog 
two  bread  pills,  each  containing  one  quarter  of  a  grain  of  strychnine. 
No  symptoms  of  poisoning  had  occurred  at  the  end  of  tivo  hours, 
but  the  animal  was  found  dead  a  short  time  afterwards.  When 
strychnine  is  given  in  solution  the  symptoms  soon  appear,  and  death 
takes  place  rapidly  ( Lancet ,  1863,  1,  515,  548).  This  fact  connected 
with  the  absorption  of  this  poison  has  been  ignored  (B.  v.  Palmer, 
C.  C.  C.,  1856).  Palmer  gave  to  the  deceased,  Cook,  two  pills  supposed 
to  contain  strychnine.  No  symptoms  were  observed  for  an  hour  and 
a  quarter.  More  than  one  expert  deposed  that  this  interval  rendered 
it  impossible  that  the  symptoms  could  have  been  caused  by  strychnine. 
The  above-mentioned  cases  will  show  that  this  opinion  was  in  conflict 
with  ascertained  facts. 

If  the  poison  is  applied  hypodermically  or  on  an  ulcerated  or  diseased 
surface,  or  even  a  healthy  mucous  surface,  absorption  may  take  place 
rapidly,  and  the  interval  for  the  production  of  symptoms  is  then  pro¬ 
portionately  short. 

All  these  variations  are  now  easily  explicable  by  reference  to  pp. 
316  et  seq. 

Period  at  which  Death  takes  place. — In  fatal  cases  death  generally 
takes  place  within  two  hours  after  the  swallowing  of  the  strychnine. 
In  the  case  of  Warner  the  symptoms  commenced  in  five  minutes,  and 
he  was  dead  in  about  eighteen  minutes.  On  the  other  hand,  in  the 
case  of  J.  P.  Cook  the  symptoms  did  not  commence  until  fifty-five 
minutes  after  the  poison  was  taken,  but  the  case  terminated  fatally  in 
twenty  minutes  after  their  commencement.  In  1870,  two  deaths  are 
reported  to  have  occurred  at  Ypres,  in  Belgium,  in  which  strychnine 
proved  more  rapidly  fatal  than  in  the  case  of  Warner  or  Cook. 

M.  Merghelynk  took  in  pills  seven  grains  and  a  half  of  what  he  supposed  to  be 
hydrochlorate  of  quinine.  Violent  convulsions  came  on,  and  he  died  in  a  quarter 
of  an  hour.  His  wife,  not  suspecting  anything  wrong,  took  a  similar  dose  and 
died  in  ten  minutes.  A  pill  containing  a  grain  and  a  half  was  given  to  a  dog, 
which  died  under  the  usual  symptoms  of  poisoning  by  strychnine.  The  supposed 
hydrochlorate  of  quinine  was  then  examined,  and  it  was  found  to  be  largely 
mixed  with  strychnine. 

Gray  refers  to  a  case  which  proved  fatal  in  five  minutes  (“Strych¬ 
nine,”  1872,  p.  55).  One  of  the  longest  cases  for  duration  was  that  of 
an  adult,  who  died  in  six  hours  from  a  dose  of  three  grains  of  strych¬ 
nine  (Guy’s  Hosp.  Rep.,  1857,  p.  483).  Some  years  ago  the  editor  had  an 
accidental  case  under  his  care  (it  was  undoubted  strychnine  poisoning 
originally)  ;  the  girl  recovered  from  the  definite  symptoms  of  the  strych¬ 
nine,  but  died  two  days  later,  apparently  from  exhaustion  (Lond.  Hosp. 
Case  Records,  1894).  In  1876,  a  case  was  tried  (B.  v.  Silas  Barlow, 
alias  Silas  Smith,  C,  C.  C.,  November,  1876)  in  which  the  prisoner  was 
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convicted  for  the  murder  by  means  of  strychnine  of  a  woman  with 
whom  he  cohabited.  The  poison  was  administered  in  the  form  of 
vermin  killer,  given  in  decoction  of  sarsaparilla.  The  woman  lived 
about  five  hours  and  three-quarters  after  taking  the  poison  ( Pharm . 
Jour.,  December  2nd,  1876,  p.  467).  Clover  survived  about  six  hours. 
In  1893,  at  Warialda,  in  Australia,  a  man  took  on  an  empty  stomach 
about  seven  or  eight  grains  of  strychnine  ;  he  lived  for  nine  clear  hours. 
Symptoms  began  within  fifteen  minutes.  Under  treatment  by  wash¬ 
ing  out  the  stomach  and  administering  chloral  and  chloroform,  con¬ 
vulsions  subsided  for  over  four  hours,  and  then  returned  and  proved 
fatal  at  the  time  stated.  The  case  was  recorded  by  Dr.  J.  T.  Henry, 
medical  officer  of  the  Warialda  Hospital,  where  the  victim  was  treated, 
and  he  remarks  that  the  usual  assumption  that,  if  a  patient  lives  four 
hours  after  poisoning  by  strychnine,  he  is  practically  safe,  was  not 
borne  out  in  the  case. 

In  poisoning  by  nux  vomica,  death  usually  occurs  within  two  hours  ; 
but  Christison  mentions  a  case  in  which  a  man  died  in  fifteen  minutes 
after  taking  a  dose  {op.  cit.,  p.  898).  This  is  probably  the  shortest 

period  known. 

Symptoms.— At  a  variable  interval  (above)  after  taking  either  nux 
vomica  or  strychnine  in  a  poisonous  dose,  the  patient  experiences  a 
sense  of  uneasiness  and  restlessness,  accompanied  by  a  feeling  of  suffo¬ 
cation,  and  not  infrequently  by  a  sense  of  impending  calamity  or  death. 
There  is  a  shuddering  or  a  trembling  of  the  whole  frame,  with  twitch- 
ings  and  jerkings  of  the  head  and  limbs.  Tetanic  convulsions  then 
commence  suddenly  with  great  violence,  and  nearly  all  the  muscles  of 
the  body  are  simultaneously  affected.  The  limbs  are  stretched  out 
involuntarily,  the  hands  are  clenched,  the  head  after  some  convulsive 
jerkings  is  bent  backwards,  and  the  whole  of  the  body  becomes  as 
stiff  as  a  board.  As  the  convulsions  increase  in  frequency  and  severity 
the  body  assumes  a  bow-like  form  (opisthotonos),  being  arched  in  the 
back  and  resting  on  the  head  and  heels.  The  head  is  firmly  bent  back¬ 
wards,  and  the  soles  of  the  feet  are  incurved,  oi  arched  and  everted, 
the  legs  sometimes  separated.  The  abdomen  is  hard  and  tense,  and 
the  chest  spasmodically  fixed,  so  that  respiration  is  aiiested.  The 
face  assumes  a  dusky,  livid,  or  congested  appearance,  with  a  drawn, 
wild,  or  anxious  aspect ;  the  eyeballs  are  prominent  and  staring,  and 
the  lips  are  livid.  The  intellect  is  clear,  and  the  suffeiings  during  this 
violent  spasm  of  the  voluntary  muscles  are  severe.  The  patient  in 
vain  seeks  for  relief  in  gasping  for  air,  and  in  requiring  to  be  turned 
over,  moved,  or  held.  The  muscles  of  the  lower  jaw  are  generally  the 
last  to  be  affected  by  this  poison.  The  jaw  is  not  always  fixed  during 
a  paroxysm.  The  patient  can  frequently  speak  and  swallow,  and  great 
thirst  has  been  observed  among  the  symptoms.  In  some  cases  o 
poisoning  by  nux  vomica,  the  jaw  has  been  fixed  by  muscular  spasm, 
which  has  come  on  suddenly  in  full  intensity  with  tetanic  spasms  m 
other  muscles.  The  sudden  and  universal  convulsion  affecting  the 
voluntary  muscles  has  sometimes  been  so  violent  that  the  patient  has 
been  jerked  off  the  bed.  After  an  interval  of  half  a  minute  to  one  or 
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two  minutes  the  convulsions  subside  ;  there  is  an  intermission.  The 
patient  feels  exhausted,  and  is  sometimes  bathed  in  perspiration.  It 
has  been  noticed  in  some  of  these  cases  that  the  pupils  during  the 
paroxysms  are  dilated,  while  in  the  intermission  they  are  contracted. 
The  pulse  during  the  spasms  is  so  quick  that  it  can  scarcely  be  counted. 
Slight  causes,  such  as  an  attempt  to  move,  a  sudden  noise,  a  draught 
of  air,  or  gently  touching  the  patient,  will  frequently  bring  on  a  recur¬ 
rence  of  the  convulsions.  In  cases  likely  to  prove  fatal  they  rapidly 
succeed  each  other,  and  increase  in  severity  and  duration,  until  at 
length  the  patient  dies  utterly  exhausted.  The  tetanic  symptoms 
produced  by  strychnine,  when  once  clearly  established,  progress  rapidly 
either  to  death  or  recovery.  The  patient  is  conscious,  and  the  mind 
is  commonly  clear  to  the  last.  He  has  a  strong  apprehension  of  death. 
As  a  general  statement  of  the  course  of  these  cases  of  poisoning,  within 
two  hours  from  the  commencement  of  the  symptoms  the  person  either 
dies  or  recovers,  according  to  the  severity  of  the  paroxysms  and  the 
strength  of  his  constitution.  Death  sometimes  takes  place  in  a 
paroxysm  ( Lancet ,  1861,  1,  p.  572).  The  temperature  of  the  body 
often  rises,  even  ten  degrees  above  the  normal  {vide  Vol.  I.,  “  Cooling 
of  the  Dead  Body  ”). 

Strychnine  poisoning  may  in  some  respects  resemble  tetanus.  The 
following  table  shows  the  chief  differences  : — 


Strychnine. 

1 .  Sudden  onset  in  previous 
good  health. 

2.  Does  not  commence  in,  nor 
especially  affect,  the  jaw. 

3.  Relaxation  between  the  fits 
is  quite  complete. 

% 

4.  Steadily  worse  or  (and) 
steadily  better. 


Tetanus. 

1 .  Gradual  onset  with  some 
premonitory  symptoms  of  illness. 

2.  Usually  commences  in,  and 
especially  affects,  the  lower  jaw. 

3.  Relaxation  between  the 
spasms  never  quite  complete. 
Some  residual  stiffness  is  invari¬ 
able. 

4.  Progress  rarely  steadily  in 
either  direction  unless  case  is  very 
severe  or  very  mild. 


Treatment. — If  possible,  introduce  the  stomach  tube,  and  wash  out 
the  stomach.  The  administration  of  chloroform  may  enable  this  to 
be  done,  otherwise  an  emetic  should  be  given.  Spontaneous  vomiting 
does  not  usually  occur.  After  emptying  the  stomach  the  patient  may 
be  kept  under  the  influence  of  chloroform,  or  chloral  hydrate  may  be 
given.  A  striking  instance  of  the  value  of  chloral  hydrate  as  an  anta¬ 
gonist  to  strychnine  is  afforded  by  a  case  related  by  Jones  {Lancet, 
1889).  A  man  swallowed  two  threepenny  packets  of  Battle’s  Ver¬ 
min  Killer,”  which  produced  typical  symptoms  of  strychnine  poison¬ 
ing  ;  the  patient  did  not  vomit,  nor  was  the  stomach  emptied.  Twenty 
grains  of  chloral  hydrate  dissolved  in  water  were  injected  subcutaneously, 
followed  by  a  second  dose  of  twenty  grains,  and  subsequently  by  ten 
.  grains  more  ;  twenty  grains  were  also  given  by  the  mouth  as  soon 
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as  the  patient  could  swallow  ;  recovery  took  place.  If  death  from 
asphyxia  appears  imminent  artificial  respiration  should  be  resorted 
to  (Mann). 

Post-mortem  Appearances. — Casper  states  that  ill  December, 

1863,  he  made  a  careful  examination  of  the  body  of  a  man  (who  had 
destroyed  himself  with  strychnine)  with  a  view,  if  possible,  of  fixing 
the  special  appearances  produced  by  this  poison,  and  of  isolating  them 
from  those  casual  conditions  of  the  dead  body  which  have  been  wrongly 
described  as  characteristic  of  the  effects  of  strychnine.  The  body 
was  examined  forty-one  hours  after  death,  and  was  externally 
precisely  like  a  thousand  other  bodies  which  had  come  before  him  ; 
and  any  physician  not  informed  of  the  mode  of  death  would  have  had 
no  suspicion  whatever  of  death  by  strychnine  from  the  external  appear¬ 
ances.  (See  report  of  this  case,  revised  by  Casper  within  a  few  hours 
of  his  own  death,  in  Horn’s  Vierteljahrsschr.  fur  Gferichtl.  Med.,  July, 

1864,  p.  7.) 

The  internal  examination  was,  with  the  possible  exception  of  the 
dark  colour  of  the  muscles  of  the  neck,  similarly  devoid  of  any  possible 
suggestion  of  changes  that  could  be  attributed  to  the  poison.  In 
this  respect,  strychnine  resembles  all  the  other  alkaloidal  poisons. 

Casper  considered  the  peculiar  colour  of  the  muscles  of  the  throat 
and  gullet  as  worthy  of  notice.  This  was  the  only  deviation  from  the 
ordinary  appearances  which  he  had  been  accustomed  to  meet  with  in 
cases  of  violent  death.  If  he  had  no  previous  experience  of  the  con¬ 
dition  of  the  body  in  death  from  strychnine,  he  had  unsurpassed 
opportunities  of  observing  the  appearances  in  all  other  kinds  of  violent 
death.  He  was  thus  in  a  better  condition  than  others  to  fix  upon  any 
that  were  really  characteristic  of  poisoning  by  strychnine.  Although 
the  examination  of  a  dead  body  is  thus  proved  to  throw  no  light  upon 
the  question  of  death  from  strychnine,  still  a  medical  jurist  has  in 
the  symptoms,  their  mode  of  occurrence  and  progress,  sufficient  data 
for  a  safe  opinion. 

So  far  as  one  case  can  corroborate  Casper’s  remarks,  the  following 
case  does  so  : — 

In  May,  1892,  Sir  Thos.  Stevenson  exhumed  the  body  of  Matilda  Clover,  who 
had  died  six  months  before  from  strychnine  administered  six  hours  before  her 
death.  The  body,  except  as  regards  the  face,  neck,  and  fingers,  was  in  an  unusual 
state  of  preservation.  Nearly  all  parts  of  the  body,  including  the  fluids,  had  an 
acid  reaction.  There  was  no  rigidity,  but  the  muscles  were  firm.  Sanguineous 
fluid  in  the  pleural  cavity  showed  the  spectroscopic  appearances  of  recent  blood 
(R.  v.  Neill ,  C.  C.  C.,  October,  1892). 

In  other  instances  of  strychnine  poisoning  no  particular  degree  of 
rigidity  has  been  found  at  any  period  after  death.  In  rabbits  poisoned 
by  similar  doses  of  strychnine,  the  author  observed  the  body  of  one  to 
remain  perfectly  rigid  for  a  week,  while  another  had  lost  all  rigidity, 
and  had  begun  to  putrefy,  after  thirty-six  hours.  For  the  circum¬ 
stances  which  affect  the  commencement  and  duration  of  this  condition 
of  the  dead  body  see  Vol.  I.  It  is  not  any  special  influence  of  the 
poison  on  the  muscles,  but  the  mode  in  which  it  operates  on  the  system, 
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that  determines  the  commencement  and  duration  of  rigidity  in  the 
dead  body. 

The  great  rise  of  temperature  in  strychnine  poisoning  may  cause 
the  body  to  be  warm  for  an  unusual  length  of  time  after  death  (Vol.  I.). 

In  most  instances  the  stomach  and  intestines  have  been  found 
quite  healthy,  for  this  poison  neither  inflames  nor  irritates  the  mucous 
membrane.  Of  the  appearances  observed  in  poisoning  by  strychnine 
there  are  none  which  can  be  considered  characteristic.  Congestion  of 
the  membranes  of  the  brain  and  spinal  marrow  is  probably  the  most 
common. 

With  regard  to  the  state  of  the  heart  and  lungs,  their  condition, 
as  to  fulness  or  emptiness,  depends  rather  on  the  mode  of  dying  than 
on  the  actual  cause  producing  death. 

Although  then  it  is  now  universally  admitted  that  there  is  nothing 
either  externally  or  internally  that  is  pathognomonic  of  strychnine 
poisoning,  the  reader  is  referred  to  “  Changes  in  Muscles  ”  (Vol.  I.), 
for  some  points  explanatory  of  certain  features  in  rigor  mortis,  etc., 
which  may  be  corroborative  of  actual  death  from  strychnine,  as  opposed 
to  death  after  taking  it  as  a  medicine. 

Analysis.— Persons  have  died  from  strychnine,  and  no  trace  of  the 
poison  has  been  found  in  the  body.  In  a  case  of  poisoning  by  this 
alkaloid,  which  was  the  subject  of  a  trial  for  murder  in  1861,  Reese 
made  separate  analyses  of  the  contents  of  the  stomach  and  the  con¬ 
tents  of  the  intestines,  as  well  as  of  the  tissues,  and  each  one  of  these 
was  repeated  to  avoid  error.  Yet  there  was  no  evidence  of  the 
presence  of  strychnine  by  the  bitter  taste  of  the  final  extract,  nor  by 
the  colour  tests.  In  Reese’s  case  the  quantity  taken  was  unknown,  the 
woman  lived  five  or  six  hours,  and  the  body  was  not  examined  until 
six  weeks  after  death.  A  small  but  fatal  dose,  and  the  duration  of  the 
case,  will  sufficiently  account  for  the  negative  results  without  resort¬ 
ing  to  any  other  hypothesis.  In  the  case  of  Mrs.  Salter,  who  died  from 
a  dose  of  strychnine  in  1869,  death  probably  took  place  within  two  or 
three  hours  ;  but  the  most  careful  examination  made  of  the  stomach 
and  liver  by  Horsley  led  to  a  negative  result.  Strychnine,  in  the 
opinion  of  all  the  medical  witnesses,  was  the  cause  of  death,  but  no 
trace  of  strychnine  could  be  detected  in  the  body  by  one  well  qualified 
to  detect  it.  There  was  some  reason  to  think  that  the  poison  had 
been  taken  in  solution,  but  even  under  these  circumstances  it  must 
have  been  rapidly  absorbed,  diffused,  and  eliminated.  Bernays  found 
no  strychnine  in  the  body  in  the  case  of  Silas  Barlow  beyond  a  trace 
in  the  stomach.  The  woman  had  survived  the  administration  of  the 
poison  nearly  six  hours. 

When  death  has  been  caused  by  small  doses  applied  under  the  skin 
the  poison  may  not  be  found  in  the  tissues.  The  following  experiment 
was  performed  in  May,  1864. 

One -eighth  of  a  grain  of  acetate  of  strychnine  in  coarse  powder  was  placed 
in  the  subcutaneous  tissue  of  the  neck  of  a  rabbit.  In  nine  minutes  the  animal 
was  seized  with  a  sudden  convulsion,  and  fell  on  its  side  ;  its  fore  and  hind  legs 
were  rigidly  stretched  out,  and  its  body  passed  into  a  state  of  opisthotonos.  It 
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had  a  succession  of  fits,  and  died  in  one  of  them  twenty  minutes  after  the  com¬ 
mencement  of  the  symptoms.  One-half  of  the  powdered  acetate  was  still  found 
in  the  wound,  showing  that  the  rabbit  had  been  killed  by  the  TV th  of  a  grain.  Of 
course  the  residuary  strychnine  was  easily  detected  in  the  wound  ;  it  was  plainly 
visible  to  the  eye.  On  applying  Stas’s  process  to  the  heart,  as  well  as  the  blood 
and  the  liver,  the  tests  failed  to  indicate  the  slightest  trace  of  the  alkaloid.  The 
ethereal  liquid  left  no  crystalline  residue  of  any  kind.  This  result  does  not  show 
that  strychnine  is  not  absorbed,  but  it  proves  that  under  certain  conditions  it 
has  not  been  detected  in  the  organs  of  the  body  in  cases  in  which,  beyond  all 
doubt,  it  has  destroyed  life.  In  some  instances  in  which  death  has  been  caused 
by  nux  vomica,  which  contains  only  1^  per  cent,  of  strychnine,  the  alkaloid  has 
jiot  been  found  deposited  in  the  tissues. 

The  following  case  shows  the  rapidity  with  which  the  poison  may  be 
diffused  and  deposited  in  the  tissues  when  a  large  dose  has  been  taken  : 

A  strong  healthy  man,  set.  43,  placed  upon  his  dry  tongue,  at  10  p.m.,  a 
powder  which  contained  six  grains  of  Dover’s  powder  and  five  grains  of  strych¬ 
nine  (dispensed  by  mistake  for  five  grains  of  James’s  powder).  •  He  complained 
of  a  bitter  taste,  asked  for  an  orange,  and  found,  on  sucking  this',  that  it  in¬ 
creased  the  bitterness  ;  the  acid  juices  of  the  orange  dissolved  the  strychnine, 
and  thus  favoured  its  early  absorption.  In  fifteen  minutes,  he  went  to  bed. 
Twitchings  of  the  muscles  then  came  on,  and  the  patient,  from  previous  experi¬ 
ence  in  taking  strychnine  as  a  medicine,  was  fully  aware  of  the  cause  of  the  symp¬ 
toms.  He  complained  of  his  bowels  being  drawn  up  ;  he  drew  his  knees  up  as 
if  to  his  mouth,  gave  a  yell,  seized  a  friend  who  was  standing  by,  and  became 
apparently  unconscious  (exhausted)  for  about  five  minutes.  He  then  revived, 
but  in  a  few  minutes  was  again  seized  with  a  violent  convulsion  of  a  tetanic 
character,  and  he  died  in  two  or  three  minutes  afterwards,  a  little  over  halt  an 
hour  after  taking  the  powder.  Owing  to  a  spasmodic  closure  of  the  jaws,  he 
was  able  to  speak  only  for  a  few  minutes  at  a  time  ;  he  was  rational,  but  seemed 

to  be  in  great  terror. 

Edwards  found  strychnine  in  the  stomach,  the  quantity  being 
estimated  at  about  one  grain.  He  also  found  the  poison  in  the  tongue 
and  the  liver.  He  sent  to  the  author  a  portion  of  the  liver,  one  kidney, 
and  six  ounces  of  blood.  They  were  in  a  putrescent  state,  and  when 
examined  about  three  months  after  death,  eight  ounces  of  the  liver 
yielded  by  the  process  described  above  (p.  362)  prismatic  crystals  ot 
strychnine,  producing  the  usual  colour  reactions  with  sulphuric  acid  and 
peroxide  of  manganese,  as  well  as  with  bichromate  of  potassium.  The 
quantity  of  strychnine  thus  obtained  was  small.  The  kidney  and  the 
blood  did  not  give  results  on  which  any  reliance  could  be  placed.  This 
case  shows  that  a  large  dose  of  strychnine,  rendered  so1^^  wlil 
destroy  life  in  half  an  hour  ;  that  within  this  short  time  f our- filths  may 
be  removed  from  the  stomach,  or  at  least  not  be  discoverable  there  by 
careful  chemical  analysis  after  death  ;  that  in  half  an  hour  the  poison 
may  be  distributed  through  the  body  and  deposited  in  the  soft  organs, 
although  no  satisfactory  evidence  of  its  presence  could  be  obtained 
from  less  than  half  a  pound  of  animal  matter.  The  strychnine  found 
in  the  tongue  was  probably  a  portion  of  the  powder  swallowed,  which 
still  remained  there.  It  may  be  further  remarked  that,  although  the 
deceased  took  in  the  powder  six-tenths  of  a  grain  of  opium,  no  mor¬ 
phine  was  present  in  the  crystalline  residue  obtained  from  the  hver 
[The  editor  feels  bound  to  leave  the  above,  but  finds  that  no  other 
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toxicologist  is  inclined  to  support  the  view,  for  strychnine  is  one  of 
the  most  indestructible  and  most  easily  detected  of  all  alkaloids.] 

In  Palmer’s  or  rather  Cook’s  case  there  was  such  gross  and  culpable 
mismanagement  of  the  whole  proceedings  that  it  affords  no  corrobora¬ 
tion  or  disproof  of  the  non-detection  of  strychnine. 

For  a  more  complete  history  of  the  medical  facts  in  the  memorable 
case  of  Cook  vide  “  Poisoning  by  Strychnia,”  Guy’s  Hosp.  Rep., 
1856  ;  Pharm.  Jour.,  July,  1856,  p.  6  (from  the  pen  of  the  late  Jacob 
Bell).  The  most  able  legal  analysis  of  it  by  any  English  writer  which 
the  author  saw  was  published  by  Stephen  in  his  “  General  View  of  the 
Criminal  Law  of  England  ”  (1863,  p.  357).  Of  the  foreign  reports  one 
by  Tardieu  in  the  “  Ann.  d’Hyg.”  for  1856,  2,  371,  and  1857,  1,  132, 
and  the  other  by  Casper  in  Horn’s  V  ierteljahrsschr .  fur  Ger.  Med.,  etc., 
1864,  2,  p.  1,  are  the  most  correct  in  their  medical  and  medico-legal 
details. 

In  the  form  of  powder  nux  vomica  yields  to  water  and  alcohol, 
strychnine,  brucine,  igasuric  acid,  and  some  common  vegetable 
principles,  the  strychnine  varying  from  *28  to  1*8  per  cent. 
Heated  on  platinum  foil,  it  burns  with  a  yellow  smoky  flame.  Nitric 
acid  turns  it  of  a  dark  orange- red  colour,  which  is  destroyed  by  stan¬ 
nous  chloride.  These  properties  are  sufficient  to  distinguish  it  from 
various  medicinal  powders  which  it  resembles.  In  one  case  of  poison¬ 
ing  by  this  substance  (R.  v.  Wren)  a  quantity  of  guaiacum  powder  was 
mixed  with  the  nux  vomica.  This  so  completely  changed  the  action 
of  nitric  acid,  as  in  the  first  instance  to  create  some  difficulty  in  identify¬ 
ing  the  substance.  The  analyst  must  be  prepared  for  these  admixtures 
or  adulterations. 

The  aqueous  infusion  or  decoction  is  reddened  by  nitric  acid,  and  is 
freely  precipitated  by  tincture  of  galls.  Ferric  sulphate  gives  with  it 
an  olive- green  tint.  The  fine  silky  fibres  or  hairs  which  cover  the  sur¬ 
face  of  the  seed  may  be  obtained  by  washing  the  residue  of  the  powder 
in  the  stomach,  where  it  remains  unaltered,  or  the  sediment  of  any  liquid 
with  which  the  nux  vomica  may  have  been  mixed.  They  present  a 
characteristic  appearance  under  the  microscope.  Strychnine  may  be 
extracted  from  nux  vomica  by  the  process  described  on  p.  362. 

There  is  one  caution  to  be  given  in  reference  to  the  examination  of 
the  stomach.  As  death  is  commonly  rapid,  and  there  is  no  vomiting, 
the  colouring  matter,  either  soot  or  Prussian  blue,  should  always  be 
sought  for  in  the  stomach.  Strychnine  may  or  may  not  be  found, 
according  to  the  amount  swallowed  and  the  degree  to  which  absorption 
has  gone  on  during  life. 

Strychnine. — This  alkaloid  may  be  readily  obtained  crystallised 
from  an  alkaline  solution.  The  crystals  are  very  small,  and  their 
form  is  subject  to  great  variation,  according  to  the  strength  of  the 
solution,  the  rapidity  or  slowness  of  evaporation,  the  presence  of 
foreign  matters,  etc.  They  are  commonly  seen  in  octahedra,  some¬ 
times  lengthened  into  prisms,  bevelled  at  the  ends,  and  crossing  each 
other  at  angles  of  60°.  There  are  as  many  as  six  or  eight  varieties  of 
crystals,  so  that  too  much  importance  must  not  be  attached  to  their 
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form.  When  strychnine  is  procured  from  the  solutions  of  its  salts 
by  the  addition  of  ammonia,  it  is  usually  deposited  in  long  slender 
prisms. 

(1)  Strychnine  itself  (C21H22N2O2)  is  white,  of  an  intensely  bitter 
taste,  even  when  it  forms  only  - th  part  of  a  solution.  (2)  When 
strongly  heated  on  platinum,  it  melts,  and  burns  like  a  resin  with  a 
black  smoky  flame  ;  in  a  close  tube  it  yields  ammonia.  (3)  It  is  not 
perceptibly  dissolved  by  cold  water,  requiring  7,000  parts  for  its  solu¬ 
tion.  (4)  It  is  easily  dissolved  by  acids,  and  is  precipitated  from  its 
concentrated  solutions  by  potash  or  ammonia,  in  both  of  which  it  is 
insoluble.  (5)  Strong  nitric  acid  imparts  to  commercial  strychnine 
a  pale  reddish  colour,  owing  to  the  presence  of  brucine.  (6)  Sulphuric 
acid  produces  no  apparent  change  in  it ;  but  when  to  the  mixture  a 
small  crystal  of  either  bichromate  of  potassium,  ferricyanide  of  potas¬ 
sium,  or  a  small  quantity  of  black  oxide  of  manganese  or  of  peroxide  of 
lead  is  added,  a  series  of  beautiful  blue,  violet,  and  purple  colours 
appear,  which  pass  rapidly  to  a  light  red  tint.  Among  these  substances, 
black  oxide  of  manganese  will  be  found  preferable.  By  reason  of  its 
insolubility,  it  imparts  no  colour  to  the  liquid  if  strychnine  is  absent ; 
and  if  the  alkaloid  is  present  it  slowly  brings  out  the  colours,  so  that 
there  is  time  to  make  full  observation.  The  hydrated  or  precipitated 
oxide  may  be  used  in  place  of  the  anhydrous  compound.  Perman¬ 
ganate  of  potassium  has  been  recommended  as  a  substitute  for  the 
oxide,  but  it  is  objectionable  on  account  of  its  solubility,  and  of  its 
being  itself  coloured.  Letheby  suggested  the  use  of  a  small  galvanic 
battery  for  the  production  of  the  coloured  reaction.  In  this  case 
sulphuric  acid  only  is  required.  It  presents  no  practical  advantage 
over  the  use  of  oxide  of  manganese.  (7)  Sulphomolybdic  and  iodic 
acids  produce  no  change  of  colour  in  strychnine,  and  thus  distinguish 
it  from  morphine. 

The  salts  of  strychnine  are  readily  soluble  in  water,  and  these  solu¬ 
tions  are  precipitated  by  the  usual  group  reagents  for  alkaloids.  The 
alkalies  and  alkaline  carbonates,  if  diluted,  precipitate  the  alkaloid  in 
slender  prisms.  Sulphocyanide  of  potassium  and  chromate  of  potassium 
give  well-defined  prismatic  crystallisations.  In  the  last  case  the 
crystals  are  stellated  and  of  a  yellow  colour.  Chromate  of  strychnine 
may  be  also  produced  by  adding  bichromate  of  potassium  to  a  dialysed 
liquid  containing  strychnine.  On  draining  the  crystals,  drying  them, 
and  adding  sulphuric  acid,  the  colour  reactions  are  at  once  brought 
out.  Picric  (carbazotic)  acid  is  even  a  more  delicate  precipitant  of  a 
solution  of  strychnine.  It  gives  small  tufts  or  groups  of  stellated 
crystals.  Sulphocyanide  of  strychnine  in  crystals  may  be  produced 
in  solutions  containing  not  less  than  one  seven- thousandth  part  of 
strychnine.  Filhol  recommends  as  delicate  precipitants  of  solutions 
of  strychnine  chlorine  and  auric  chloride,  taking  care  that  there  is  no 
alcohol  in  the  liquid  to  be  tested.  Auric  chloride  slowly  precipitates, 
in  a  crystalline  form,  even  the  six  hundred  and  fiftieth  part  of  a  giani 
of  strychnine.  When  these  precipitates,  drained  of  water,  are  treated 
with  concentrated  sulphuric  acid,  they  are  dissolved,  and  to  this  mix- 
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ture  a  crystal  of  bichromate  of  potassium  may  be  added  to  bring  out 
the  blue  coloration  peculiar  to  strychnine. 

Strychnine  has  been  fatally  mistaken  for  santonin  ( Lancet ,  1870,  1, 
p.  598),  salicin,  and  jalapin,  and  has  thus  caused  death  on  several 
occasions.  Jalapin  does  not  crystallise,  and  the  crystalline  forms  of 
santonin  and  salicin  are  very  different  from  those  of  strychnine. 

These  two  vegetable  principles  differ  from  strychnine  in  their  proper¬ 
ties.  When  heated  in  close  tubes,  they  give  off  acid  vapours.  Salicin  is 
soluble  in  water.  Santonin  is  not  soluble  in  water,  but  is  dissolved  by 
alcohol.  Tannic  acid  and  potassio-mercuric  iodide  do  not  precipitate 
the  solutions,  while  they  readily  precipitate  those  of  strychnine.  Nitric 
acid  has  no  effect  upon  either,  while  sulphuric  acid,  which  does  not 
change  santonin,  gives  a  pink  colour  to  salicin.  The  crystals  of  san¬ 
tonin  closely  resemble,  in  microscopical  appearance,  those  of  salicin, 
but  they  are  distinguished  from  salicin  and  from  alkaloids  by  acquiring 
a  brilliant  yellow  colour  on  exposure  to  sunlight  without  undergoing 
any  change  of  form. 

From  organic  mixtures  the  alkaloid  is  separated  by  the  process  on 
p.  362. 

The  crystals,  after  an  examination  by  the  microscope,  are  treated 
with  sulphuric  acid  and  black  oxide  of  manganese,  and  the  colour 
reactions  of  strychnine,  if  the  alkaloid  is  present,  will  then  appear. 
By  this  method  strychnine  may  be  detected  in  the  organs  of  a  person 
who  had  died  from  this  poison,  although  the  organs  are  in  a  highly 
putrescent  state.  The  process  of  dialysis  will  allow  of  the  separation 
of  strychnine  when  combined  with  acids  and  in  a  state  of  solution 
from  blood,  mucus,  and  other  viscid  organic  matters  found  in  the 
stomach.  On  three  or  four  occasions  it  has  been  detected  in  exhumed 
bodies,  in  the  case  of  Clover  six  months  after  burial.  The  liquid  con¬ 
taining  the  salt  of  strychniue  may  be  tested  by  evaporating  a  few  drops 
and  applying  the  colour  test.  If  thus  found  to  be  present,  it  may  be 
neutralised  by  ammonia  or  potash  and  shaken  with  ether  or  chloroform 
in  order  to  obtain  pure  strychnine.  The  dialytic  process  of  separation 
has  been  successfully  carried  out  by  Gray.  The  reader  will  find  in 
Gray’s  essay  on  strychnine  a  full  account  of  the  method  of  employing 
this  process  for  the  detection  of  the  poison  in  organic  liquids  and  the 
best  modes  of  applying  the  tests  (“  Strychnia,”  by  St.  Clair  Gray, 
Glasgow,  1872,  p.  75).  In  all  cases  the  physiological  test  should  be 
used  to  supplement  the  chemical  tests  for  strychnine.  A  frog  may  be 
employed  for  this  purpose. 

The  reader  will  find  an  account  of  the  processes  for  strychnine  separa¬ 
tion  from  organic  solids  and  liquids  in  some  papers  published  by  Wormley 
inhis  “  Micro- chemistry  of  Poisons,”  2nded.  (New  York,  1885,  p.  586). 
He  describes  a  case  in  which,  from  a  misapplication  of  the  process, 
strychnine  was  sworn  to  be  present,  when,  from  the  chemical  method 
pursued,  the  alkaloid  could  not  possibly  have  been  separated  ;  and  two 
instances  fell  within  the  author’s  own  knowledge  where  the  colours 
produced  by  sulphuric  acid  and  bichromate  of  potassium,  on  the 
concentrated  and  dry  organic  contents  of  the  stomach,  were  referred 
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to  strychnine,  when  they  were  really  due  to  the  decomposition  of  the 
substances  employed  in  contact  with  organic  matter.  In  one  case  Sii 
Thos.  Stevenson  found  strychnine  where  a  previous  analyst  had  con¬ 
founded  the  alkaloid  with  veratrine.  The  detection  of  this  poison 
in  the  stomach  or  the  tissues  will  depend  on  the  same  conditions  as 
those  observed  in  other  cases  of  poisoning.  If  a  person  takes  a  large 
dose  and  dies  quickly,  a  residuary  portion  may  be  readily  found.  In 
R.  v.  Burke  (Clonmel  Sum.  Ass.,  1862),  the  prisoner  administered 
strychnine  to  his  wife  in  Epsom  salts.  She  died  in  about  half  an  houi 
under  the  usual  symptoms.  More  than  three  grains  of  the  poison 
were  extracted  from  the  contents  of  the  stomach.  If  a  small  dose 
has  been  taken,  and  the  person  has  survived  some  hours,  it  is  possible 
that  none  will  remain  in  the  stomach.  It  has  been  suggested  that  the 
presence  of  morphine  counteracts  the  colour  tests  ;  but  unless  in 
admixture  with  the  strychnine  in  large  proportion,  this  is  not  probable. 
Besides,  in  Stas’s  process  the  morphine  is  scarcely  dissolved  by  ether 
Sir  Thos.  Stevenson  believed  that  much  smaller  quantities  of 
strychnine  might  be  detected  when  mixed  with  organic  matters  than 
the  author  (Taylor)  admitted  ;  and  that  with  improved  methods  of 
analysis  strychnine  could  not  fail  to  be  detected  in  the  body  in  any 
case  of  poisoning  by  this  alkaloid  proving  fatal  within  a  couple  of  hours. 
As  a  rule  it  may  be  readily  detected  in  the  urine  during  the  course  of  a 
case  of  strychnine  poisoning,  and  also  when-the  alkaloid  is  being  given 
only  in  ordinary  medicinal  doses.  That  strychnine  is  absorbed  into 
the  blood  unchanged  is  incontestably  proved  by  the  experiments  of 
Vulpian,  who  killed  a  dog  by  transfusing  into  its  veins  the  blood  of 
another  strychnised  animal.  Strychnine  resists  decomposition  to  a 
greater  extent  than  the  other  common  alkaloids,  and  hence,  when 
given  in  large  doses,  is  often  detected  in  the  exhumed  bodies  of  animals. 
Sir  Thos.  Stevenson  extracted  one- sixteenth  grain  from  two  pounds 
of  the  exhumed  viscera  of  a  woman  (Matilda  Clover)  more  than  six 
months  after  burial,  although  the  deceased  had  survived  the  adminis¬ 
tration  of  the  poison  for  six  hours.  There  was,  so  far  as  he  was  aware  no 
other  recorded  case  of  the  detection  of  strychnine  m  this  country  after 
exhumation,  though  two  cases  are  recorded  on  the  Continent  of  its 
detection  after  exhumation  of  human  remains  (R.  v.  JXeiU ,  U  u  o., 


October,  1892).  .  ,  f  tww 

Strychnine  in  Organic  Solids  — From  the  vermin  killers  of  Butler 

and  Battle  the  strychnine  may  generally  be  readily  separated  by  means 

of  alcohol,  and  procured  in  a  crystalline  form  for  the  application  of 

tests.  If  the  vermin  killer  is  coloured  with  Prussian  blue,  one  or  two 

drops  of  sulphuric  acid  will  remove  the  colour  from  the  separated 

alkaloid,  and  black  oxide  of  manganese  may  be  added.  I  he  coloui 

reactions  are  then  as  well  marked  as  with  pure  strychnine 

The  alkaloids  strychnine  and  brucine  may  be  detected  m  e  pow- 

der  of  nux  vomica  by  the  following  process  Digest  the  powder  in  a 

small  quantity  of  diluted  sulphuric  acid  by  a  water-bath  heat  1 

substance  should  be  well  stirred  with  the  diluted  acid,  which,  after  a 

short  time,  completely  carbonises  it.  The  mass  is  heated  to  dryness, 
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then  treated  with  a  small  quantity  of  distilled  water  and  filtered,  by 
which  an  acid  liquid  of  a  pale  sherry  colour  is  obtained.  On  neutralis¬ 
ing  this  liquid  with  potash  or  ammonia,  and  agitating  it  with  twice  its 
volume  of  ether,  the  strychnine  is  separated,  and  may  be  obtained 
crystallised  by  the  evaporation  of  the  ethereal  solution.  The  strych¬ 
nine  may  also  be  obtained  by  dialysis.  Ten  grains  of  nux  vomica, 
equal  to  three-tenths  of  a  grain  of  strychnine,  gave  satisfactory  results. 
Prismatic  crystals  were  procured  which  gave  the  appropriate  reactions 
with  the  colour  tests.  Brucine  was  also  detected  by  the  action  of 
nitric  acid  on  the  crystals.  Brucine  is  much  more  soluble  in  alcohol 
than  strychnine.  If,  therefore,  the  mixed  alkaloids  are  dissolved 
in  hot  alcohol,  they  may  be  conveniently  separated  by  fractional 
crystallisation. 

In  cases  in  which  the  poison  is  contained  in  pills  or  powders  having 
much  organic  matter  soluble  in  alcohol  it  will  be  advisable  to  employ 
either  dilute  or  concentrated  sulphuric  acid.  It  is  a  remarkable  fact 
that  strychnine  itself  is  not  acted  on  in  the  same  degree  by  sulphuric 
acid  as  ordinary  organic  matters,  or  even  other  poisonous  alkaloids. 

Analysis  of  Brucine  (C23H2(5N204).- — An  alkaloid  generally  as¬ 
sociated  with  strychnine.  It  is  contained  in  the  seeds  of  nux 
vomica,  and  more  abundantly  in  the  bark  of  the  tree.  It  is  not 
so  powerful  a  poison  as  strychnine,  but  the  symptoms  which  it  pro¬ 
duces  are  similar.  It  is  considered  to  have  from  one-twelfth  to  one- 
fortieth  the  strength  of  strychnine.  It  is  not  affected  by  the  colour 
tests  employed  for  the  detection  of  strychnine,  and  it  acquires  an  in¬ 
tense  red  colour  on  the  addition  of  nitric  acid,  and  this  is  changed  to  a 
violet  on  the  addition  of  stannous  chloride.  It  is  more  soluble  in 
water  than  strychnine  and  has  a  similar  bitter  taste.  Hydrochloric 
and  iodic  acids  produce  in  it  no  change,  either  in  the  cold  or  when 
heated.  Sulphuric  acid  usually  gives  to  it  a  pink-red  colour  without 
carbonising  it,  owing  to  the  presence  of  a  trace  of  nitric  acid  in  the  acid  ; 
sulphomolybdic  acid  does  the  same,  but  the  red  colour  changes  to 
greenish  brown,  and  ultimately  a  blue-black.  The  sulphate  of  brucine 
crystallises  in  well-defined  prisms  truncated  at  the  ends.  They  are 
larger  and  longer  than  the  prisms  of  strychnine. 

Cases. — The  following  personal  narrative  of  an  accidental  case  of 
strychnine  poisoning  is  so  interesting  as  to  deserve  nearly  verbatim 
report.  It  is  taken  from  the  South  African  Med.  Jour.,  April,  1895, 
pp.  341  et  seq.,  and  is  from  the  pen  of  Dr.  W.  T.  Harris,  himself  the 
victim  : — 

“  In  January,  1893,  it  happened  that  I  had  a  few  weeks  been  in  the  habit 
of  taking  an  occasional  dose  of  one  of  our  stock  dispensary  mixtures — a  tonic 
containing,  amongst  other  things,  a  fair  dose  of  strychnine.  The  weather  was 
very  sultry,  the  work  very  onerous,  as  it  always  is  in  the  first  few  weeks  of  the 
year,  and  I  was  hourly  expecting  a  cablegram  from  home  to  announce  a  bereave¬ 
ment  which  can  only  occur  once  in  a  lifetime,  and  which  in  fact  did  come  four 
days  later.  It  was  therefore  not  because  of  any  real  illness,  but  only  from  being 
anxious  and  below  par,  that  on  the  morning  of  Tuesday,  January  10th,  I  went 
into  the  dispensary  before  the  dispenser  had  arrived,  to  take  a  dose  of  the  tonic 
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I  have  alluded  to.  It  is  kept  in  a  concentrated  form,  the  whole  bottle  containing 
five  drachms  of  the  liq.  strychnise  P.B.,  and  each  ounce  of  the  diluted  mixture 
five  minims.  Somewhat  carelessly,  I  poured  out  sufficient  to  make  an  ounce  and 
a  half,  and  filling  up  the  measure-glass  with  water,  drank  if  off. 

“  I  at  once  noticed  a  much  more  intensely  bitter  taste  than  was  usual ;  for 
although  this  characteristic  of  the  drug  may  be  detected  in  very  dilute  solutions, 
it  seemed  increased  tenfold,  as  indeed  it  was  almost,  as  I  shall  presently  show.  I 
immediately  asked  the  porter  if  he  knew  when  the  mixture  had  been  made  up, 
and  he  replied  that  it  had  been  done  on  the  previous  day,  but  as  yet  none  had 
been  dispensed  from  the  bottle. 

“  J  did  not  quite  know  what  to  do,  and  my  first  impulse  was  to  take  an  emetic  ; 
but,  as  the  swallowing  of  saliva  lessened  the  bitter  taste  every  minute  that 
I  hesitated,  I  persuaded  myself  that  the  difference  might  be  only  fancy. 

“  X  had  made  a  good  breakfast,  and  was  loath  to  sacrifice  my  mutton-chop 
and  upset  my  stomach,  only  to  be  laughed  at ;  for  how  could  a  large  stock  bottle 
be  made  up  so  improperly  that  an  ordinary  dose  would  do  me  harm  ?  And  was 
it  not  ready  to  be  dispensed  for  a  number  of  other  people  ?  I  shook  off  my 
fancies  therefore,  and  going  into  the  consulting-room,  rang  the  bell  for  out-patients 

and  went  on  with  the  morning’s  work.  ...  ,  , 

“  Fifteen  minutes  elapsed,  and  I  began  to  feel  very  restless.  An  indesciibabie 
nervous  sensation  came  over  me,  as  if  there  were  rope  pulleys  running  down  to 
my  extremities,  which  were  gradually  being  drawn  tight.  I  had  to  make  an 
effort  to  prevent  my  mouth  closing  too  soon  as  I  spoke,  and  to  dig  my  pen  into 
the  paper  and  write  thick,  as  if  to  form  a  fulcrum  over  which  to  lever  my  hand 
along  the  pages,  while  a  contra-force  in  my  arm  strove  to  dash  the  pen  to  the 

Fortunately  there  were  but  few  patients  to  see  that  morning,  and  I  had  just 
finished  them,  when,  at  a  little  before  eleven  o’clock,  Dr.  Considine,  who  was 
visiting  surgeon  for  the  day,  came  in.  I  at  once  told  him  that  I  felt  very  strange, 
and  feared  I  had  taken  an  overdose  of  this  strychnine  mixture.  He  laughed  and 
said  I  was  nervous,  knowing  that  we  both  had  taken  the  same  medicine  often 
with  impunity.  He  then  commenced  talking  on  some  topic  in  which  we  were 
usually  interested,  when  I  broke  in  abruptly,  saying,  ‘  I  feel  I  cannot  sit  still 
and  talk  ;  let  us  go  round  the  wards.’ 

“  We  started  through  the  principal  male  ward,  which  is  a  daily  routine,  ana 
one  always  of  interest,  and  generally  of  pleasure.  But  the  simple  round  on 
that  particular  day  seemed  then  in  fact,  what  it  still  appears  to  memory,  a  dread¬ 
ful  nightmare.  My  limbs  were  throwing  off  the  control  of  will,  and  moved  erra¬ 
tically  ;  when  I  wished  to  go  on,  my  legs  stopped,  and  when  by  a  violent  effort 
I  forced  them  to  proceed,  I  could  not  pull  up  to  a  standstill  without  walking 
against  a  bed  to  steady  myself.  What  I  said  or  did  I  cannot  remember,  but  1 
managed  to  get  along  somehow,  though  feeling  as  if  head,  hands,  and  legs 
belonged  not  to  me,  but  to  three  separate  individuals,  like  a  mechanical  doll 
that  has  had  all  its  limbs  jerked  with  each  pull  of  the  string.  At  length  we 
returned  to  the  top  of  the  ward,  when,  feeling  a  paroxysm  down  my  back,  i 
said  to  Dr.  Considine,  ‘  I  am  really  very  ill.  I  feel  sure  I  am  suffering  from 

strychnine  poisoning.”  *  *  *  * 


“  I  had  taken  six-tenths  of  a  grain.”  .. 

Then  follows  a  most  graphic  description  of  his  thoughts  and  feelings  as  a 
condemned  man.  He  said,  “  Shall  I  have  an  emetic  ?  ”  and  Dr.  Considine  said, 
“  No,  it  is  too  late  ;  take  sixty  grains  of  chloral.”  “  Now  go,  said  the  doctor, 
“  to  the  ophthalmic  room,  and  smoke  hard,  if  you  can  manage  to* 

“  I  turned  to  go.  ‘  You’ll  come  soon  ;  do  not  leave  me  for  long,  1  said. 
‘  I’ll  come  immediately,  and  not  leave  you,  however  long  it  is,  till  you  are 
The  words  imbued  me  with  new  courage,  though,  as  he  told  me  afterwards,  h 
feared  the  worst,  and  only  stayed  to  get  chloroform,  morphia,  and  a  hypoder 

svringe,  should  they  be  wanted.  ,  ,,ntin  TTTO£) 

“I  got  down  the  passage,  laid  on  the  couch,  and  tried  to  smoke,  but  there  was 
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no  rest  possible  ;  it  was  like  lying  on  the  felt  floor  of  a  Turkish  bath.  As  one 
flinches  there  from  the  heat  of  contact  with  surrounding  objects,  so  here  every 
touch  sent  a  tetanic  convulsion  through  me.  I  could  not  rest ;  should  I  get 
worse  and  have  opisthotonos  ?  Would  the  chloral  stop,  or  only  stay  the  action 
of  the  poison  ?  Was  it  to  be  a  reprieve,  or  only  a  respite  ?  I  started  to  my  feet 
and  got  over  to  the  book-case,  to  see  what  Taylor’s  ‘  Jurisprudence  ’  said  as  to 
the  oncoming  of  symptoms  and  the  period  of  danger. 

“  The  book  was  not  there,  and  I  remembered  that  I  had  taken  it  over  to  my 
residence.  How  was  I  to  get  across  the  garden  to  my  study,  sixty  or  seventy 
yards  away  ?  What  should  I  do  if  I  met  any  one,  how  afford  an  explanation 
with  every  muscle  on  the  work,  and  feeling  unable  to  articulate  ?  I  could  only 
hope  to  get  in  and  out  unobserved,  for  I  felt  that  not  only  would  any  attempt  to 
explain  bring  on  a  paroxysm,  but  that  I  should  cause  the  greatest  alarm  by  my 
appearance.  I  started,  and  how  I  steered  myself  across  is  a  problem  still.  I 
ran  in  jerks  and  jumps,  like  a  drunken  man  makes  a  dash  from  one  lamp -post  to 
another. 

“  I  regained  the  room  in  the  hospital,  and,  steadying  myself  between  couch 
and  table,  turned  to  the  accounts  of  strychnine  poisoning,  feeling  a  ‘  trembling 
of  the  whole  frame  ’  and  ‘  impending  suffocation  5  as  I  hurriedly  glanced  at  those 
very  words,  so  well  describing  my  own  symptoms.  The  accounts  were  con¬ 
flicting  : — ‘A  man  swallowed  three  hundred  grains  of  nux  vomica,  and  no  symp¬ 
toms  appeared  for  two  hours  ;  he  died  speedily  in  a  convulsive  fit  ’  ;  again,  ‘  In 
the  case  of  Dr.  Warner,  half  a  grain  of  strychnine  destroyed  life  ;  the  symptoms 
commenced  in  five  minutes,  and  he  died  in  twenty  minutes  ’  ;  further  on,  ‘  The 
longest  period  at  which  death  has  occurred  was  six  hours  after  the  administra¬ 
tion  of  the  poison,’  and  I  thought  that,  like  me,  he  might  have  taken  it  on  a  full 
meal.  There  was  no  comfort  so  far,  but  at  last  my  eye  fixed  on  this  :  ‘  In  fatal 
cases  death  generally  takes  place  within  two  hours.’  To  that  I  pinned  my  faith, 
for  it  was  nearly  twelve  o’clock,  and  every  moment  was  a  step  towards  safety. 

“  I  was  able  now  to  lie  down,  for  the  chloral  was  certainly  taking  effect,  not 
as  a  hypnotic,  for  I  was  never  more  wide  awake,  but  I  could  feel  it  ‘  coursing 
through  the  narrow  straits  and  alleys  of  the  body,’  with  a  gentle  glow,  and  the 
spasms  were  abating. 

“  Dr.  Considine,  who  had  been  coming  in  and  out,  now  settled  down  beside 
me,  his  cheery  words  being  an  important  factor  in  tiding  me  over  the  next  hour. 
He  did  everything  to  divert  attention  from  myself,  relating  how  he  had  once 
taken  an  overdose  of  strychnine,  and  had  used  tobacco  as  the  only  antidote 
available.  The  question  of  more  chloral  was  considered,  but  no  more  was  given, 
as  I  had  had  a  large  dose,  which  he  rightly  thought  would  prove  sufficient  ;  and 
more  was  at  hand  at  any  moment  had  acute  symptoms  returned. 

“  As  is  usual  in  these  cases  when  once  the  poison  is  eliminated,  I  felt  but  little 
subsequent  effect  beyond  some  weariness  after  the  shock. 

“  I  have  now  come  to  the  end  of  my  narrative,  in  which  I  have  endeavoured 
to  portray  faithfully  the  sensations,  mental  and  bodily,  that  I  went  through. 
That  I  did  not  get  worse,  and  actually  recovered  after  only  the  one  large  dose  of 
chloral,  I  attribute  to  my  generally  good  constitution,  to  the  fact  that  I  had 
habituated  my  system  somewhat  to  the  action  of  strychnine  by  having  taken  for 
a  week  previously  medicinal  doses  of  it  two  or  three  times  a  day,  and  to  the  prompt 
administration  of  the  antidote  at  the  critical  moment,  when  the  symptoms  were 
coming  to  a  climax.” 

The  following  case,  reported  in  the  1,  1894,  p.  300,  is  of 

interest  as  showing  the  stability  of  strychnine  in  solution.  It  is 
reported  by  Dr.  Percy  T.  Adams  : — 

“  Recently  I  attended  a  strong,  healthy  man  of  twenty-one  years  of  age  who 
died  of  strychnine  poisoning.  The  points  of  interest  in  the  case  were  :  ( 1 )  Quantity 
of  drug  taken,  thirteen  and  a  half  to  eighteen  grains,  in  the  readily  assimilable 
form  of  liq.  strychninae,  B.P.  ;  (2)  relatively  slow  speed  (namely,  fifteen  to  twenty 
minutes)  at  which  so  large  a  dose  killed  when  taken  upon  an  empty  stomach. 
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for  the  man  drank  it  directly  out  of  the  bottle  before  breakfast.  This  solution 
had  been  kept  often  exposed  to  light  for  probably  six  years,  but  was  apparently 
unaltered  as  regards  its  potency.” 

The  following  is  reported  by  Dr.  S.  H.  D.  Hale,  of  Southsea,  in 
the  2,  1899,  p.  10  ‘ 

“  I  was  called  in  July,  1898,  at  2  p.m.,  to  see  a  woman  who  was  reported  to 
have  fallen  and  injured  her  head.  She  was  lying  semi-conscious  on  the  floor, 
with  a  large  but  not  dangerous  scalp  wound. 

“  On  examination  it  was  at  once  seen  that  the  injury  to  her  head  was  not  the 
cause  of  her  symptoms.  It  transpired  that  she  had  swallowed  six  drachms  of 
the  tincture  of  nux  vomica  in  mistake  for  another  drug.  She  quickly  developed 
symptoms  of  strychnine  poisoning.  1  Exactly  two  hours  after  swallowing  the 
fatal  dose  she  died,  during  the  third  attack  of  general  convulsions,  and  was  not 
resuscitated  after  half  an  hour’s  artificial  respiration. 

“It  was  found  quite  impossible  to  pass  the  tube  of  the  stomach-pump,  as 
any  attempt  to  do  so  at  once  brought  on  tetanic  spasms  ;  and  on  administering 
chloroform  she  developed  such  dangerous  symptoms  of  syncope  that  this  had  to 
be  abandoned.  Accordingly  one-eighth  of  a  grain  of  apomorphine  was  injected 
subcutaneously,  but  this  had  no  effect  whatever  in  producing  vomiting,  the  dose 
being  repeated  in  half  an  hour  with  a  similar  negative  result.  Two  doses  of 
chloral  hydrate  one  drachm  each  were  given  by  the  mouth  at  intervals  of  half 
an  hour,  and  during  the  three  attacks  of  general  convulsions  a  drachm  of  ether 
was  injected  subcutaneously,  and  hot  flannels  were  applied  to  the  precordial 

&  “The  chief  points  of  interest  about  this  case  seem  to  be — (1)  that  the  fatal 
dose  was  three-quarters  of  a  grain  of  strychnine  ;  (2)  the  comparatively  rapid 
action  of  the  dose  ;  (3)  that  the  pupils  were  widely  dilated,  and  there  was  loss 
of  consciousness  on  three  occasions  ;  (4)  the  failure  of  apomorphine  to  produce 
vomiting  ;  and  (5)  the  dangerous  symptoms  induced  by  the  exhibition  of  chloro¬ 
form.” 

The  following,  reported  by  Dr.  Potts  in  the  Lancet,  2,  1900,  p.  486, 
is  instructive  owing  to  the  manner  in  which  the  drug  was  taken,  to  the 
fact  that  the  species  of  strychnos  was  an  unusual  one,  and  also  especially 
to  the  fact  of  recovery  after  what  was  probably  a  large  dose  : 

“  I  found  the  patient  on  the  floor  in  a  state  of  tetanic  convulsions  and  strug¬ 
gling  violently.  From  the  nature  of  the  convulsions  I  came  to  the  conclusion 
that  she  was  suffering  from  strychnine  poisoning,  and  I  at  once  attempted  to 
produce  vomiting  by  administering  mustard-and -water.  Failing  in  this,  i 
returned  home  for  a  stomach-pump,  with  which  I  washed  out  the  stomach,  from 

which  time  she  began  to  improve.  •  , 

“  Twitching  continued  to  a  certain  degree  for  twenty-four  hours  afterwards, 
otherwise  her  recovery  was  uninterrupted.  The  patient,  a  woman  sixty-seven 
vearsof  age,  was  the  widow  of  an  herbalist,  and  she  had  been  in  the  habit  of  taking 
some  of  her  husband’s  preparations  when  she  thought  fit.  The  substance  a 
she  took  was  a  combination  of  various  extracts  :  the  extracts  of  Strychnos  Ignatii, 
valerian,  and  one  or  two  others  of  no  importance.  Her  statement  was  that 
feeling  giddy  in  the  morning,  she  took  some  of  these  extracts,  thinking  they  wou  c 
act  as  a  £  pick-me-up.’  She  said  that  she  took  a  little  of  the  first  on  the  end  of  a 
knife,  mixed  it  with  hot  water,  and  drank  it  off.  She  then  sat  down  to  her  break¬ 
fast,  taking  tea,  a  little  bacon,  and  bread.  She  felt  sick,  endeavoured  to  vomi 
without  effect,  and  slipped  off  her  chair  on  to  the  floor,  and  the  convulsive  attacks 

commenced.” 

For  a  case  of  severe  vesical  spasm  following  four  minim  doses  of 
the  B.P.  liq.  strych.  vide  1,  1895,  p.  135. 
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In  1898,  a  trial  for  strychnine  poisoning  took  place  which  is  thus 
recorded  and  commented  on  by  th q  Lancet,  1,  1898,  p.  1628  R.  v.  Hors- 
ford : 

“  On  June  6th,  the  trial  of  Walter  Horsford  for  the  murder  of  his  cousin, 
Annie  Holmes,  a  widow,  was  concluded.  After  five  days’  investigation  at  the 
Huntingdon  Assizes,  before  Mr.  Justice  Hawkins,  the  prisoner  was  convicted 
and  sentenced  to  death.  The  facts  of  the  case  were  briefly  as  follows  :  Horsford, 
wTho  had  recently  married,  had  received  an  intimation  from  Mrs.  Holmes  that 
she  believed  herself  enceinte,  with  the  implication  that  he  was  the  author  of  her 
trouble.  In  his  reply,  he  repudiated  liability  on  the  ground  that  she  had  received 
monetary  consideration,  and  expressed  a  wish  that  no  more  letters  should  be 
sent  to  him,  as  he  did  not  wish  his  wife  to  know  of  the  relations  which  had  existed 
between  them.  In  December  last,  Horsford  purchased  at  a  chemist’s  a  large 
quantity  of  arsenic,  and  ninety  grains  of  strychnine,  alleging  that  he  wanted 
them  to  exterminate  vermin.  One  day,  early  in  January,  Mrs.  Holmes,  who  had 
been  in  her  usual  health,  retired  to  bed,  taking  with  her  a  glass  of  water,  an 
unusual  circumstance.  Shortly  afterwards  her  daughter,  aged  about  thirteen 
years,  found  her  mother  in  great  agony.  The  neighbours  were  called  in,  and  Dr. 
Joseph  Herbert  Anderson,  acting  as  assistant  to  a  local  practitioner,  was  fetched. 
He  found  deceased  suffering  from  symptoms  of  strychnine  poisoning  and  admin¬ 
istered  antidotal  sedatives.  Treatment  proved  of  no  avail,  and  in  a  short  time 
the  unfortunate  woman  expired. 

“  At  the  inquest,  Horsford,  in  his  evidence,  denied  that  he  had  had  immoral 
relations  with  his  cousin,  or  that  he  had  visited  her,  or  that  he  had  sent  anything 
to  her.  These  statements  were  demonstrably  contrary  to  fact,  for  he  had  been 
twice  to  see  her,  and  there  was  the  letter  above  referred  to.  He  was  arrested  on 
a  charge  of  perjury  and  was  subsequently  indicted  for  wilful  murder.  After 
Mrs.  Holmes’s  death  some  letters  were  found  beneath  the  mattress  of  the  bed, 
together  with  two  papers,  one  of  which,  though  nearly  empty,  contained  a  little 
strychnine,  whilst  the  other  held  thirty-five  grains  of  the  alkaloid.  On  one  of 
the  packets  was  written  ‘  One  dose  take  as  told,’  and  also  the  significant  expres¬ 
sion  ‘  It  is  quite  harmless.’  The  analysis  of  the  viscera  and  their  contents 
revealed  the  presence  of  a  large  quantity  of  strychnine.  From  the  characteristic 
symptoms  and  the  chemical  analysis,  there  could  be  no  shadow  of  doubt  that 
the  deceased  had  died  from  strychnine  poisoning.  The  questions  to  be  deter¬ 
mined  were  :  Was  the  alkaloid  taken  by  accident,  or  was  it  administered  with  a 
felonious  intent  ?  and  if  the  latter,  who  was  the  guilty  person  ?  Although 
strict  inquiries  were  made,  none  other  than  Horsford  likely  to  be  known  to  Mrs. 
Holmes,  and  to  be  interested  in  h&r  affairs,  was  found  to  have  purchased  strych¬ 
nine  from  the  chemists  for  some  distance  around.  Fortunately  there  was  no 
difficulty  in  comparing  Horsford’s  known  handwriting  with  the  direction  on  the 
packet  containing  the  powder.  The  likeness  between  the  two  was  so  striking 
that  it  scarcely  needed  an  expert  to  appreciate  it.  Now,  whether  Horsford 
caused  to  be  administered  the  poison  with  the  intent  to  procure  abortion,  a  pro¬ 
position  purely  visionary,  or  to  compass  death  mattered  not.  The  post-mortem 
examination  showed  that  Mrs.  Holmes  had  not  been  pregnant  within  a  short 
period  of  her  death.  But  even  this  mistake  as  to  her  condition  would  not  have 
diminished  the  criminal  responsibility,  since  the  Act  in  considering  the  penalties 
for  the  procuring  of  abortion  distinctly  says  *  whether  the  woman  be  pregnant 
or  not.’  The  chief  contentions  for  the  defence  were  (1)  that  some  other  person 
than  Horsford  might  have  been  the  guilty  party  ;  (2)  that  the  strychnine  found 
in  the  papers  might  have  been  put  under  the  bed  subsequently  to  the  death  of 
Mrs.  Holmes  ;  and  (3)  that  it  was  not  likely  that  Horsford,  ‘  who  only  valued 
Mrs.  Holmes’s  body  at  half  a  crown,’  a  sum  he  acknowledged  to  have  given  her, 
would  sacrifice  her  body  and  soul  at  the  risk  of  losing  his  own  life.  As  regards 
the  first,  it  may  be  remarked  that  there  was  not  the  slightest  testimony  that  any 
other  person  than  Horsford  had  any  reason  for  taking  her  life.  The  other  points 
are  too  puerile  to  merit  discussion. 
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“  Since  the  time  of  Palmer  no  case  of  murder  by  strychnine  poisoning  so  foul 
in  every  sense  of  the  word  has  been  brought  to  light  as  that  now  under  consider 
tion.  United  to  his  victim  by  ties  of  blood,  in  debt  to  her  morally  for  the  wrong 
he  had  done  to  her,  Horsford  hesitated  not  to  treacherously  take  the  life  of  a 
lonely  widow,  and  make  her  innocent  children  orphans,  and  all  for  the  miserable 
gain  of  freedom  from  the  consequences  of  his  lust.  The  links  in  the  chain,  or 
rather  the  strands  in  the  rope,  of  evidence  were  so  convincing,  so  natural  in  their 
connection  and  cohesion,  that  none  but  the  wilfully  blind  could  for  a  moment 
hesitate  to  endorse  the  verdict.” 
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Poisoning  by  Taxtjs  baccata,  or  Yew. 

Source  and  Method  of  Occurrence.- — The  yew  tree  (Taxus  baccata) 
is  indigenous  in  England,  and  in  the  days  of  bows  and  arrows  was 
largely  planted,  so  that  it  is  now  a  very  common  tree.  Poisoning  by 
it  is  almost  entirely  a  matter  of  accident,  and  is  much  commoner  in 
cattle  than’  in  human  beings.  The  red  pulp  of  the  fruit  has  a  sweetish 
pleasant  mucilaginous  taste,  and  is  innocuous,  but  the  green  seed  inside 
the  pulp  is  distinctly  poisonous.  It  is  now  well  ascertained  that  yew 
leaves  and  the  hard  central  portion  of  the  berries  exert  a  specific 
poisonous  action  both  on  men  and  cattle.  If  animals  recover  from 
the  primary  effects,  they  are  liable  to  die  after  several  days  from  in¬ 
flammation  of  the  bowels.  On  one  occasion  the  author  examined  the 
viscera  of  an  ox  which  had  died  from  the  poisonous  effects  of  yew-leaves. 
There  was  much  inflammation,  and  in  some  parts  of  the  intestines 
gangrene  had  taken  place.  Infusion  of  yew-leaves,  which  is  popularly 
M.J.— VOL.  II.  54 
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called  yew-tree  tea,  is  sometimes  used  for  the  purpose  of  procuring 
abortion  by  ignorant  midwives.  A  case  of  death  from  a  person  drink¬ 
ing  this  infusion  is  reported  in  the  registration  returns  for  1838-9.  In 
the  returns  for  1840  there  is  also  one  death  of  a  female,  set.  34,  referred 
to  her  having  eaten  the  berries  of  the  yew. 

Toxicity  and  Fatal  Dose — The  toxicity  of  the  plant  is  due  to  taxin, 
an  alkaloid  obtained  from  the  berries  and  leaves.  It  is  not  official, 
but  its  dose  (Martindale,  “  Extra  Pharm.”)  is  given  as  one- hundredth 
to  one-sixtieth  of  a  grain.  It  is  therefore  a  dangerous  poison. 

There  is  no  record  of  the  exact  minimal  lethal  dose,  but  a  teaspoon¬ 
ful  of  the  leaves  has  proved  fatal. 

A  lunatic  woman  had  been  employed  in  preparing  evergreen  decorations. 
Nothing  unusual  was  observed  by  the  nurses  in  attendance  until  about  10.30. 
p.m.  She  had  had  some  bread-and-cheese  with  the  other  patients,  when  in 
about  five  minutes  she  slipped  off  her  chair  almost  helpless.  Her  countenance 
turned  of  a  dusky  pallid  hue,  but  there  were  no  cerebral  symptoms.  She  vomited 
a  quantity  of  food  mixed  with  a  few  bits  of  yew-leaves.  She  soon  passed  into  a 
state  of  collapse,  and  died  in  less  than  three  hours  from  her  first  seizure.  She 
retained  her  consciousness  until  a  few  minutes  before  she  died,  and  admitted  that 
she  had  eaten  some  little  bits  of  yew,  but  she  did  not  think  anything  of  it.  The 
broken  leaflets  in  the  vomited  matters  and  the  portions  found  in  the  stomach 
and  bowels  after  death  did  not  amount  to  a  teaspoonful.  Yew-leaves  may  thus 
prove  in  small  quantity  a  rapidly  fatal  poison. 

For  further  points  vide  B.M.J .,  2,  1899,  p.  1377. 

Duration. — Symptoms  appear  in  an  hour  or  less  ;  and  death  or 
recovery  ensues  within  eight  or  ten  hours,  but  may  be  delayed  for 
longer  periods.  In  the  non-fatal  case  infra  the  symptoms  did  not 
come  on  till  the  fourth  day  after  taking  a  decoction  of  the  plant. 

Symptoms. — The  symptoms  produced  by  the  leaves  and  berries 
are  fairly  uniform  in  character ;  convulsions,  insensibility,  coma, 
dilated  pupils,  paleness  of  the  countenance,  small  pulse,  and  cold 
extremities,  are  the  most  prominent.  Vomiting  and  purging  are  also 
observed  among  the  symptoms.  The  subject  of  one  case,  a  girl  about 
five  years  of  age,  died  in  a  comatose  state  in  four  hours  after  she  had 
eaten  the  berries ,  and  in  another  case  a  boy,  set.  4  years,  died  nineteen 
days  after  taking  the  berries,  obviously  from  severe  inflammation  of 
the  bowels.  The  immediate  symptoms  in  the  boy  were  vomiting, 
purging,  coma,  convulsions,  dilated  pupils,  hurried  respiration,  a  small 
pulse,  and  a  cold  skin  (see  Prov.  Jour.,  November  29th,  1848,  p.  662, 
and  December  27th,  p.  708).  A  tablespoonful  of  the  fresh  leaves  was 
administered  to  three  children  of  five,  four,  and  three  years  of  age  as  a 
vermifuge.  Yawning  and  listlessness  soon  succeeded ;  the  eldest 
vomited  a  little,  and  complained  of  pain  in  the  abdomen,  but  the  two 
younger  children  suffered  no  pain.  They  all  died  within  a  few  hours 
of  each  other. 

A  lunatic  died  from  the  poisonous  effects  of  yew-leaves.  The 
deceased  was  observed  chewing  the  plant,  and  before  the  attendants 
had  taken  it  from  him  he  had  succeeded  in  swallowing  a  portion  of  the 
masticated  juice.  He  was  soon  afterwards  suddenly  seized  with  giddi¬ 
ness,  prostration  of  strength,  vomiting,  coldness  of  the  skin,  spasms 
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and  irregular  action  of  the  heart.  He  died  in  fourteen  hours.  On 
inspection  the  stomach  was  found  much  distended  ;  and  it  contained 
some  yew-leaves  {Dub.  Hosp.  Gaz .,  1,  1845,  p.  109). 

Treatment, — Empty  the  stomach,  and  counteract  collapse  by  all 
general  measures.  There  is  no  specific  antidote  known. 

Post-mortem  Appearances, — Judging  from  the  effect  of  the  plant 
on  cattle,  it  would  seem  to  have  considerable  power  as  an  irritant  to 
the  intestine  ;  but  there  is  nothing  characteristic  about  the  appear¬ 
ances,  i.e.,  pointing  to  yew,  and  not  to  any  other  irritant. 

Analysis. — Fragments  of  the  leaves  or  the  berries  may  be  found 
in  the  stomach.  The  yew  and  the  savin  are  the  only  coniferous  poison¬ 
ous  trees  which  are  likely  to  require  separation.  The  apex  of  the  leaf 
of  the  yew  is  not  so  pointed  as  that  of  the  savin,  and  the  yew-leaf  does 
not  possess  the  peculiar  odour  of  savin  when  rubbed.  Yew  berries 
are  seen  in  autumn  ;  they  are  about  the  size  of  a  pea,  of  a  light  red 
colour,  dull  on  the  surface,  and  translucent.  They  are  open  at  the  top, 
allowing  a  hard  brown  kernel  to  be  seen.  This  is  of  an  ovoid  shape, 
and  it  forms  the  greater  part  of  the  fruit.  The  fine  red  skin  contains 
a  colourless  and  remarkable  viscid  or  adhesive  juice,  which  reddens 
litmus  paper,  and  has  a  sweetish  taste. 

Taxin  may  be  sought  for  by  the  ordinary  process  for  obtaining  alka¬ 
loids. 

Cases. — In  1902  a  trial  took  place  ( R .  v.  Pym,  Lancaster  Ass., 
March,  1902)  before  Mr.  Justice  Bucknill  in  which  the  prisoner  was 
charged  with  administering  yew  to  a  woman  with  intent  to  procure 
abortion.  The  prisoner  was  acquitted  on  the  ground  that  she  did  not 
know  that  the  girl  was  pregnant.  The  case  is  thus  recorded  by  Dr. 
Barling  : — 

A  pan  was  filled  with  leaves  and  twigs  of  yew,  filled  with  water,  and  boiled 
for  several  hours.  A  teacupful  was  taken  three  times  a  day.  For  three  days 
nothing  was  noticed.  On  the  fourth  day  the  girl  complained  of  “  pins  and 
needles  ”  in  the  episgastrium,  followed  by  nausea  and  constant  pain.  On  the 
seventh  day  she  vomited.  The  pain  got  worse,  and  she  had  diarrhoea.  At  the 
end  of  a  fortnight  she  could  hardly  stand,  and  one  night  became  unconscious. 
The  stuff  was  discontinued,  and  she  rapidly  recovered. 

A  girl,  set.  19,  took  a  strong  decoction  of  the  leaves  to  bring  on  the  menses. 
The  dose  taken  was  a  tumblerful  for  four  successive  mornings.  Severe  vomiting 
followed,  and  this  was  promoted  by  tepid  water.  Delirium  came  on,  and  the 
patient  died  eight  hours  after  taking  the  last  dose.  It  is  stated  that  nothing  of 
importance  was  revealed  by  an  inspection  of  the  body  ( Lancet ,  1870,  2,  p.  471). 
In  another  case  a  girl,  set.  13,  took  the  leaves  for  a  similar  purpose.  Death  took 
place  rapidly,  without  any  other  symptoms  of  poisoning  than  vomiting.  On 
inspection  there  was  congestion  of  the  membranes  of  the  brain,  liver,  and  kid¬ 
neys,  a  greenish  colour  of  the  contents  of  the  stomach  and  intestines  owing  to 
the  fragments  of  yew-leaves,  and  stellated  inflammation  of  the  mucous  membrane 
of  the  stomach  and  bowels. 

A  child,  aged  three  years  and  a  half,  ate  a  quantity  of  yew  berries.  In  an  hour 
afterwards  the  child  appeared  ill,  but  did  not  complain  of  any  pain.  It  vomited 
part  of  its  dinner,  mixed  with  some  of  the  berries.  A  medical  man  was  sent  for, 
but  the  child  died  in  convulsions  before  he  arrived.  On  inspection  the  stomach 
was  found  filled  with  mucus,  and  the  half-digested  pulp  of  the  berries  and  seeds. 
There  were  patches  of  redness  in  the  mucous  membrane,  and  this  was  so  much 
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softened  that  it  could  be  detached  with  the  slightest  friction.  The  small  intes¬ 
tines  were  also  inflamed. 

A  lunatic  ate  a  quantity  of  the  berries,  and  seven  hours  afterwards  he  was 
found  dead  sitting  in  a  chair.  On  inspection  of  the  body  the  right  cavities  of 
the  heart  were  distended  with  fluid  blood  of  a  dirty  plum  colour.  The  mucous 
membrane  of  the  stomach  was  reddened  and  softened  with  patches  of  black 
congestion.  The  duodenum  was  in  a  similar  state.  In  the  lower  part  of  the 
small  intestines  there  was  a  mass  of  the  berries.  The  liver  and  other  soft  organs 
were  much  congested  {Med.  Times  and  Gaz.,  1870,  2,  p.  446  ;  see  also  1871,  1, 
p.  386,  for  another  fatal  case). 
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Poisoning  by  Tragopogon. 

The  plant  is  common  in  many  parts  of  England,  and  about  Essex 
the  seeds  are  known  as  gipsy  nuts.  Some  years  ago  the  editor  had 
a  boy  in  the  London  Hospital  who  died  from  the  effects  of  eating 
the  seeds.  The  symptoms  were  those  of  an  irritant  at  first,  later 
they  were  of  a  narcotic  type ;  the  boy  died  about  the  third  day. 
The  seeds  were  easily  identifiable  when  parts  of  the  plant  were  brought 
for  inspection.  The  post-mortem  appearances  were  negative  except 
for  one  slight  patch  of  inflammation  in  the  stomach.  For  a  full 
account  of  the  case  vide  the  London  Hospital  Register. 

Poisoning  by  Vanilla. 

Source  and  Method  of  Occurrence. — The  familiar  flavouring  agent 
is  probably  a  synthetic  product,  though  it  should  be  the  product  of 
the  vanilla  plant.  The  following  is  from  the  B.M.J .,  2,  1899,  p.  934 
“  Nineteen  persons,  one  of  whom  subsequently  died,  suffered 
severely,  M.  Wassermann  tells  us,  from  the  effects  of  eating  some 
vanilla  ‘  cream.5  This  was  composed  of  milk,  eggs,  sugar,  and  fla¬ 
voured  with  vanillin  (the  commercial  article  prepared  from  coniferin). 
The  dish  had  been  cooked  in  the  evening  and  allowed  to  stand,  un¬ 
covered,  in  the  dining-room  till  noon  next  day.  Investigation  showed 
that  the  eggs  and  sugar  were  good,  that  the  milk  alone  was  harmless, 
and  that  the  vanillin  was  pure.  The  fact  that  the  cook  and  landlady, 
who  had  merely  tasted  the  dish,  had  also  become  seriously  ill,  suggested 
the  idea  that  the  poisonous  agent  might  have  undergone  further  develop¬ 
ment  after  being  swallowed — that  is,  that  it  was  bacterial.  Wassermann 
boiled  three  flasks  containing  respectively  plain  milk,  milk  flavoured 
with  vanillin,  and  a  solution  of  vanillin  in  water,  then  let  them  stand 
eighteen  hours  at  a  temperature  of  37°  C.  (98 -6°  F.).  Some  of  the 
contents  of  each  flask  were  injected  into  mice.  The  milk  flavoured 
with  vanillin  was  poisonous,  the  other  two  harmless.  Filtration 
through  a  Berkefeld  filter  rendered  this  poisonous  milk  inert,  while  a 
mixture  of  milk  and  vanillin  kept  for  eighteen  hours  on  ice,  instead  of 
at  a  temparature  of  98*6°  F.,  was  harmless  also  ;  002  to  0Y  per  cent. 


POISONING  BY  VERATRUM 


853 


crystalline  vanillin  added  to  culture  media  was  found  (1)  to  inhibit 
the  growth  of  aerobes  (Klebs-Loeffler,  pneumococcus,  etc.),  (2)  to  assist 
that  of  anaerobes  (tetanus,  anthrax,  etc.),  (3)  and  to  have  no  effect 
either  way  on  facultative  aerobes  (typhoid,  coli  communis).  It  was 
therefore  concluded  that  the  milk  had  been  contaminated  with  anaerobic 
bacteria,  whose  development  had  been  assisted  by  the  vanillin.  The 
exact  variety  of  bacterium  was  not  discovered.  The  symptoms  were 
choleraic  :  low  temperature,  great  prostration,  lassitude  and  headache, 
severe  vomiting  and  diarrhoea,  cramps  in  the  calves  and  thighs,  frequent 
micturition,  thirst,  etc.  Recovery  took  place  gradually.  Wassermann 
quotes  several  other  cases  of  vanilla  poisoning  in  which  the  vanilla 
pod,  and  not  vanillin,  had  been  employed.  As  regards  prophylaxis, 
the  only  thing  to  be  done  is  to  see  that  the  milk  and  other  ingredients 
of  the  dish  are  pure.  As  these  anaerobic  bacteria  resist  boiling,  pre¬ 
cautions  against  contamination  must  begin  at  the  dairy.” 
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Poisoning  by  Veratrum  album  and  viride. 

Source  and  Method  of  Occurrence. — Neither  of  these  plants  is 
British.  They  are  of  South  European  origin.  Their  toxic  principles  have 
been  investigated  by  Wright  and  Luff,  who  found  veratrine  and  ceva- 
dine.  Taylor  stated  that  he  never  met  with  a  criminal  case  of  poison¬ 
ing  by  veratrine.  The  common  veratrine  of  the  shops  is  sometimes 
given  medicinally  in  doses  of  one-sixth  of  a  grain.  It  forms  a  grey 
non- crystalline  powder,  scarcely  soluble  in  water  even  on  boiling  ;  but 
is  more  readily  dissolved  by  alcohol  and  ether.  It  has  a  slight  alkaline 
reaction,  and  combines  with  acids,  forming  soluble  salts. 

Toxicity  and  Fatal  Dose.— Luff  (“  For.  Med.”)  states  that  veratrine 
first  stimulates  and  then  paralyses  both  motor  and  sensory  nerves. 
A  physician  prescribed  medicinally  for  a  lady  one  grain  of  veratrine 
divided  into  fifty  pills,  and  three  were  directed  to  be  taken  for  a  dose. 
Not  long  after  the  first  dose  had  been  swallowed  the  patient  was  found 
insensible,  the  surface  cold,  the  pulse  failing,  and  there  was  every 
symptom  of  approaching  dissolution.  She  remained  some  hours  in  a 
perilous  condition,  but  ultimately  recovered.  Supposing  the  medicine 
to  have  been  well  mixed,  and  the  pills  equally  divided,  not  more  than 
one-sixteenth  of  a  grain  of  veratrine  was  here  taken.  This  case  proves 
that  the  alkaloid  is  capable  of  exerting  a  powerful  effect.  Death  has 
taken  place  after  taking  about  eighteen  grains  of  powdered  veratrum 
root,  but  recovery  has  occurred  after  much  larger  quantities  of  the  root 
have  been  taken  (Luff). 

Symptoms. — In  one  case,  salivation  and  profuse  sweating  occurred. , 
vomiting  was  frequent  ;  great  oppression  was  felt  in  the  epigastric 
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region,  together  with  soreness  of  the  throat  and  profound  prostration  ; 
there  was  no  diarrhoea.  Recovery  took  place  under  prompt  treatment. 
In  another  case  reported  by  Blake  nearly  three  grains  of  veratrine 
were  accidentally  swallowed  by  an  adult.  The  patient  complained  of 
giddiness,  sickness,  constriction  of  the  throat,  thirst,  diarrhoea  with 
tenesmus,  and  a  tired,  weak,  faint  feeling.  The  tongue  was  swollen, 
and  the  mouth  and  throat  were  sore  ;  the  pupils  were  extremely  con¬ 
tracted,  the  respirations  hurried,  and  the  pulse  was  quick  and  small ; 
micturition  was  frequent.  A  continued  tingling  was  felt  over  the 
entire  body,  with  now  and  then  intolerable  fits  of  itching  in  different 
parts.  There  was  no  sneezing.  Recovery  took  place  under  treatment, 
the  irritation  of  the  skin  being  the  last  symptom  to  subside  (Mann). 

Treatment  must  be  on  general  principles,  the  same  as  for  aconite 
(Luff). 

Post-mortem  Appearances* — Nothing  characteristic. 

Analysis. — Veratrine  has  a  hot,  acrid  taste,  without  any  bitterness. 
Strong  nitric  acid  gives  to  it  a  light  red,  turning  to  an  ochreous,  colour. 
Diluted  sulphuric  acid,  when  heated  with  the  powder,  or  a  residue 
containing  veratrine,  produces  an  intense  crimson-red  colour.  Boiled 
with  strong  hydrochloric  acid,  it  yields  a  fine  purple  colour.  It  under¬ 
goes  no  change  of  colour  with  iodic  acid  or  sulphomolybdic  acid. 

Mann  adds  the  following  tests  : — “  Applied  to  the  mucous  mem¬ 
brane  of  the  nostrils,  veratrine  causes  violent  sneezing.  A  drop  or 
two  of  strong  sulphuric  acid  added  to  a  little  veratrine  in  a  watch-glass 
and  well  mixed  develops  a  yellow  colour,  which  quickly  changes  to 
orange  and  finally  to  cherry-red.  If  the  mixture  is  warmed  it  becomes 
red  immediately.  Salicin  treated  with  sulphuric  acid  turns  red  imme¬ 
diately  without  heating.  Narcotine  gives  a  similar  reaction,  but  takes 
hours  to  acquire  the  red  colour.  Hydrochloric  acid  with  veratrine 
produces  no  change  until  the  mixture  is  heated,  when  it  becomes  red. 
Sulphomolybdic  acid  added  to  a  fragment  of  veratrine  produces  a 
brick-red,  which  becomes  dirty  brown,  greenish,  and  finally  blue.  If 
a  little  veratrine  is  mixed  with  five  or  six  times  the  amount  of  cane- 
sugar,  and  moistened  with  concentrated  sulphuric  acid,  a  yellow  colour 
is  first  produced,  which  changes  to  green  and  finally  to  blue.  With 
ammonium  selenate  and  sulphuric  acid  veratrine  yields  a  brownish 
yellow,  which  changes  to  rose- red.” 

Case. — A  gentleman,  swallowed  experimentally  on©  drscchm  of  tincture  of 
green  hellebore  ( Veratrum  viride),  equal  to  twelve  grains  of  the  powder.  He  was 
found  soon  afterwards  in  a  collapsed  state,  the  features  sunk,  the  skin  cold  and 
covered  with  a  profuse  clammy  sweat,  the  pulse  scarcely  perceptible.  He  com¬ 
plained  of  intense  pain  in  the  region  of  the  stomach.  There  was  no  purging. 
These  symptoms  were  relieved  by  treatment,  and  the  next  morning  the  patient 
had  recovered  (Med.  Times  and  Gaz.,  1863,  1,  5). 

Ni  vet  and  Giraud  have  published  the  history  of  a  criminal  applica¬ 
tion  of  powdered  veratrum,  administered  in  repeated  doses  in  the 
food.  Two  brothers,  aged  21  and  23  years  respectively,  died ;  the 
mother,  who  was  very  .ill,  recovered. 
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Group  8.— POISONS  OF  ANIMAL  ORIGIN 

As  a  group  poisoning  by  foodstuffs  should  here  come  in,  but  that 
subject  is  best  kept  to  itself  as  another  group.  This  exclusion  leaves 
us  then  only  cantharides  and  snake  venom  to  deal  with. 

Poisoning  by  Cantharides. 

Source  and  Method  of  Occurrence —The  substance  is  the  dried 

body  of  a  beetle  ( Cantharis  vesicatoria),  used  in  medicine  externally  as 
an  irritant  and  internally  (very  seldom  used)  for  its  effect  upon  the 
kidneys  (stimulant).  Cantharides  have  been  administered  not  in¬ 
frequently,  either  in  the  state  of  powder  or  tincture,  for  the  criminal 
purpose  of  procuring  abortion,  but  they  are  not  often  a  cause  of  death 
in  this  country.  Out  of  1,620  fatal  cases  of  poisoning  in  four  years 
there  were  only  two  which  were  ascribed  to  cantharides ;  the  active 

principle  is  known  as  Cantharidin. 

Cantharides  have  been  in  some  cases  wantonly  used,  and  with 
great  danger  to  life,  with  a  view  of  exciting  sexual  feelings.  The 
doses  in  which  it  has  been  given  have  been  such  as  to  cause 
symptoms  of  irritant  poisoning. 

In,  November,  1859,  six  female  servants  in  a  gentleman’s  family,  as  well  as 
the  master  and  mistress,  were  attacked  with  the  symptoms  of  poisoning  by  can¬ 
tharides.  It  appeared  that  the  coachman  of  the  family  had  shortly  before  the 
occurrence  purchased  an  ounce  of  this  poison  ;  that  he  had  put  the  canthaiides 
into  beer  and  coffee,  and  had  thus  poisoned  the  whole  household.  He  was  tried, 
but  acquitted  of  any  indictable  offence,  on  the  ground  that  his  intent  was  not 
to  murder.  It  was  this  case  which  led  to  an  alteration  in  the  law. 

At  the  Liverpool  Lent  Assize,  1861  ( R .  v.  Wilkins),  a  man  was 
indicted  for  administering  powdered  cantharides  to  a  woman. 

The  prisoner  had  mixed  it  in  a  cup  of  tea  ;  the  prosecutrix  took  a  poition  of 
the  tea,  and  suffered  from  vomiting  and  other  symptoms  produced  by  this  sub¬ 
stance  ;  she  skimmed  a  quantity  of  the  powder  from  the  tea,  on  which  it  floated, 
and  its  nature  was  then  determined.  The  prisoner  was  convicted  of  the  act  of 
administration,  but  a  question  arose  in  reference  to  the  intent. 

The  jury  found  that  he  had  administered  the  powder  with  the 
intent  to  excite  the  sexual  passion  of  the  woman,  for  which  the  new 
statute  had  not  provided,  as  this  makes  the  offence  to  depend  only  on 

the  intent  to  injure,  aggrieve,  or  annoy. 

The  only  official  preparation  for  internal  use  is  the  Tincture  dose 

2  to  5  minims,  or  5  to  15  minims  for  one  dose. 

Toxicity  and  Fatal  Dose —The  quantity  of  this  poison  required  to 
produce  serious  symptoms,  or  to  destroy  life,  has  been  a  frequent  sub- 
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ject  of  medico-legal  inquiry.  Doses  above  a  drachm  of  the  tincture 
are  likely  to  be  injurious,  and  to  give  rise  to  symptoms  of  poisoning. 
On  a  trial  which  took  place  at  Aberdeen,  in  1825,  it  appeared  that  a 
drachm  of  the  powder  had  been  administered  ;  severe  symptoms  fol¬ 
lowed,  but  the  person  recovered.  A  witness  said  he  had  given  ten 
grains  of  the  powder  as  a  medicinal  dose.  In  three  cases,  a  drachm 
of  the  powder,  mixed  with  six  ounces  of  rum,  was  taken  by  each  person, 
robust  healthy  negroes.  They  suffered  severely,  but  recovered  in 
about  ten  days.  In  these  cases,  irritation  of  the  urinary  organs  did 
not  appear  until  after  the  men  had  been  bled. 

The  smallest  quantity  of  the  powder  which  has  been  known  to 
destroy  life  was  in  the  case  of  a  young  woman,  quoted  by  Orfila.  The 
quantity  taken  was  estimated  at  twenty-four  grains  in  two  doses.  She 
died  in  four  days  ;  but  as  abortion  preceded  death,  this  may  have 
been  concerned  in  accelerating  that  event.  Her  intellect  was  clear 
until  the  last.  In  one  instance  a  man  recovered  after  having  taken 
two  drachms  (Med.  Gaz.,  vol.  42,  p.  873).  An  ounce  of  the  tincture  has 
been  known  to  destroy  life.  This  dose  was  taken  by  a  boy,  aet.  17, 
and  he  died  in  fourteen  days.  This  is,  perhaps,  the  smallest  dose  of 
the  tincture  which  has  proved  fatal.  Four  drachms  and  even  six 
drachms  have  been  taken  ;  and  although  the  usual  symptoms  followed, 
the  parties  recovered.  The  last  case  was  the  subject  of  a  trial  at  the 
Central  Criminal  Court  in  September,  1836.  Six  drachms  of  the  tinc¬ 
ture  were  administered  to  a  girl  set.  17.  The  questions  here  arose 
whether  half  an  ounce  was  sufficient  to  kill  a  person,  as  also  what  pro¬ 
portion  of  cantharides  was  contained  in  an  ounce  of  the  tincture.  One 
ounce  of  the  tincture  is  equivalent  to  six  grains  of  the  powder  ;  but  as 
the  proportion  of  cantharidin  is  subject  to  variation,  it  is  not  unlikely 
that  the  tincture  varies  in  strength.  A  case  is  quoted  by  Pereira  (“  Mat. 
Med.,”  4th  ed.,  vol.  2,  part  2,  p.  750)  in  which  it  is  said  six  ounces  of 
the  tincture  were  taken  by  a  man  without  causing  dangerous  symptoms. 
This  must  have  been  an  unusually  weak  preparation,  and  probably  the 
insects  from  which  the  tincture  was  made  contained  little  or  no  can¬ 
tharidin.  The  same  writer  mentions  a  case  within  his  own  knowledge 
in  which  one  ounce  of  the  tincture  caused  serious  symptoms.  The 
powder  cannot  be  so  readily  administered  as  the  tincture,  since  a  large 
portion  of  it  floats  for  a  time  on  any  liquid  with  which  it  is  mixed,  and 
attracts  attention  by  its  peculiar  appearance. 

Symptoms. — When  taken  in  powder,  in  the  dose  of  one  or  two 
drachms,  it  gives  rise  to  the  following  symptoms  :  a  burning  sensation  in 
the  throat,  great  difficulty  of  swallowing,  violent  pain  in  the  abdomen, 
nausea,  and  vomiting  of  bloody  mucus  ;  there  is  also  great  thirst  and 
dryness  of  the  throat,  and  in  a  few  cases  observed  by  Maxwell  saliva¬ 
tion  was  a  prominent  symptom.  As  the  case  proceeds  a  dull  heavy 
pain  is  commonly  experienced  in  the  loins,  and  there  is  an  incessant 
desire  to  void  urine,  but  only  a  small  quantity  of  blood  or  bloody  urine 
is  passed  at  each  effort.  The  abdominal  pain  becomes  of  a  violent 
griping  kind.  Purging  may  supervene  ;  but  this  is  a  symptom  which 
is  not  always  observed  :  the  matters  discharged  from  the  bowels  are 
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mixed  with  blood  and  mucus,  and  there  is  often  tenesmus  (straining). 
In  these,  as  well  as  in  the  vomited  liquids,  shining  green  or  copper- 
coloured  particles  may  be  commonly  seen  on  examination,  whereby 
the  nature  of  the  poison,  if  it  has  been  taken  in  powder,  will  be  at  once 
indicated.  After  a  time  there  is  severe  priapism,  and  both  in  the  male 
and  female  the  genital  organs  are  swollen  and  inflamed.  In  one 
instance,  observed  by  Pereira,  abortion  was  induced,  probably  owing 
to  excitement  of  the  uterus  from  the  severe  affection  of  the  bladder, 
for  there  is  no  proof  that  this  substance  acts  directly  on  the  uterus  to 
induce  abortion.  With  respect  to  the  aphrodisiac  propensities  said 
to  be  caused  by  cantharides,  these  can  seldom  be  excited  in  either  sex, 
except  when  the  substance  is  administered  in  a  dose  which  would 
seriously  endanger  life.  When  the  case  proves  fatal,  death  is  usually 
preceded  by  faintness,  giddiness,  and  convulsions.  The  tincture  of 
cantharides  produces  similar  symptoms.  They  are,  however,  more 
speedily  induced,  and  the  burning  sensation  and  constriction  of  the 
throat  and  stomach  are  more  strongly  marked.  This  symptom  is 
often  so  severe  as  to  render  it  impossible  for  the  person  to  swallow, 
and  the  act  of  swallowing  gives  rise  to  excruciating  pain  in  the  throat 
and  abdomen. 

Treatment. — Empty  the  stomach  and  treat  on  general  principles. 
Fatty  substances  must  be  avoided  (Mann). 

Post-mortem  Appearances. — In  one  well-marked  instance  of  poison¬ 
ing  by  this  substance,  the  whole  of  the  alimentary  canal,  from  the  mouth 
downwards,  was  inflamed.  The  mouth  and  tongue  seemed  to  be 
deprived  of  their  mucous  membrane.  The  ureters,  kidneys,  and 
internal  organs  of  generation  were  also  inflamed.  In  another  instance 
in  which  an  ounce  of  the  tincture  was  swallowed,  and  death  did  not 
occur  for  fourteen  days,  the  mucous  membrane  of  the  stomach  was  not 
inflamed  ;  but  it  was  pulpy  and  easily  detached.  The  kidneys  were, 
however,  inflamed.  The  brain  has  been  found  congested,  and  ulcera¬ 
tion  of  the  bladder  is  said  to  have  been  met  with.  There  are  few  fatal 
cases  reported  in  which  the  appearances  have  been  accurately  noted. 
Indeed,  the  greater  number  of  those  who  have  taken  this  poison  have 
recovered.  In  a  case  which  ocurred  to  Saunders,  death  took  place  in 
about  twenty-four  hours.  The  deceased  must  have  taken  the  greater 
part  of  half  an  ounce  of  cantharides  in  powder.  The  symptom^  were 
such  as  have  been  above  described.  On  inspection  the  vessels'of  the 
brain  were  filled  with  dark- coloured  blood,  and  the  ventricles  were 
distended  with  serum.  Both  lungs  were  highly  engorged  with  dark- 
coloured  blood.  The  gullet  was  partially  inflamed,  and  there  were 
patches  of  inflammation  on  the  mucous  coat  of  the  stomach,  which  had 
become  detached  in  several  places.  The  same  inflammatory  appeal- 
ance  existed  in  the  small  intestines,  in  the  folds  of  which  the  powder 
of  cantharides  was  abundantly  present.  The  vessels  were  distended, 
and  the  liver  was  engorged  with  dark  blood.  The  gall-bladder  was 
much  distended  with  bile,  and  none  of  this  secretion  appeared  to  have 
passed  into  the  bowels.  The  spleen  and  kidneys  were  highly  con¬ 
gested  ;  the  ureters  were  inflamed  ;  the  bladder  was  contracted  and 
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empty,  and  its  internal  surface  pale.  The  glittering  of  the  particles  of 
cantharides  on  the  viscera  during  the  inspection  by  candlelight  was  very 
remarkable  (Med.  Times,  February  3rd,  1849,  p.  287).  Cantharides 
powder  has  no  local  chemical  action  :  the  poison  is  a  pure  irritant,  and 
the  effects  observed  on  the  stomach  are  entirely  due  to  irritation  and 
inflammation. 

Analysis. — The  wing-cases  and  other  parts  of  the  beetle  must  be 
carefully  looked  for  (vide  p.  355). 

Cantharidin  is  a  neutral  crystallisable  principle.- 

For  the  detection  of  cantharidin,  which  forms  on  an  average  only 
-aroth  part  of  the  beetles,  acidify  and  digest  the  suspected  solid  or  the 
liquid  contents  of  the  stomach  (evaporated  to  an  extract)  in  successive 
quantities  of  ether,  concentrate  these  ethereal  solutions  by  slow  evapo¬ 
ration,  and  then  observe  whether  the  concentrated  liquid  applied  to 
the  skin  of  the  lips,  or  the  lobe  of  the  ear,  produces  blistering.  The 
Tijoth  of  a  grain  of  cantharidin  dissolved  in  ether  is  said  to  possess 
blistering  properties.  For  the  detection  of  the  powder,  the  suspected 
liquids,  mixed  with  alcohol,  should  be  spread  on  sheets  of  glass,  and 
allowed  to  evaporate  spontaneously  to  dryness.  The  shining  scales 
will  then  be  seen,  on  examining  by  reflected  light  either  one  or  both 
surfaces  of  the  glass  (“  Ann.  d’Hyg.,”  October,  1842).  As  the  powder 
is  insoluble  in  water,  some  portion  of  it  may  be  obtained  by  washing 
and  decantation.  The  sediment  may  be  examined  on  a  glass  slide 
with  the  microscope. 

Chloroform  may  be  used  for  the  separation  of  cantharidin  from  the 
tincture  or  from  an  alcoholic  or  aqueous  extract  of  the  contents  of  the 
stomach.  An  ounce  of  chloroform  may  be  frequently  shaken  with  the 
acidified  suspected  matters  and  left  in  contact  with  them  twenty-four 
hours.  The  chloroform  is  then  separated  by  a  funnel,  filtered,  and 
allowed  to  evaporate  spontaneously  in  a  watch-glass.  A  pellet  of 
lint  of  the  size  of  half  a  pea,  pulled  out,  is  moistened  with  a  drop  of 
olive-oil,  and  the  residue  in  the  watch-glass  taken  up  by  it.  This  is 
placed  upon  the  arm,  lobe  of  the  ear,  or  lip,  and  covered  with  gold¬ 
beaters’  skin.  When  taken  off  in  three  or  four  hours,  the  skin  is  very 
red,  and  on  wiping  it  with  chloroform  a  vesicle  may  have  been  pro¬ 
duced  (Chem.  News,  February  14th,  1863,  p.  78).  The  quantity  of 
cantharidin  detected  in  this  way  has  amounted  to  only  the  ^oth  part 
of  a  grain.  This  mode  of  operating  is  preferable  to  the  use  of  ether, 
as  cantharidin  is  less  soluble  in  ether  than  in  chloroform.  Half  an 
ounce  of  the  tincture  of  cantharides  will  yield  to  chloroform  a  crystal¬ 
lisable  principle,  having  the  characters  assigned  to  cantharidin.  In 
practice  it  will  be  found  advisable  to  concentrate  the  liquid  as  much 
as  possible  before  adding  the  chloroform. 

The  evidence  of  the  presence  of  cantharides,  or  of  their  having  been 
taken,  is  necessary  to  support  a  criminal  charge  ;  for  however  unam¬ 
biguous  the  peculiar  effects  on  the  generative  and  urinary  apparatus 
may  appear  to  render  the  symptoms  produced  by  this  poison,  the 
medical  jurist  should  be  aware  that  similar  symptoms  may  proceed 
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from  disease.  An  important  case  of  this  kind  has  been  reported 
(Med.  Gaz.,  vol.  12,  p.  431). 

A  young  lady  was  suddenly  seized  with  vomiting,  thirst,  pain  in  the  loins, 
strangury,  and  considerable  discharge  of  blood  from  the  urethra  ;  the  generative 
organs  were  swollen  and  painful.  She  died  in  four  days.  She  was  governess  in  a 
family,  and  there  was  some  suspicion  that  she  had  been  poisoned  with  cant har ides. 
The  stomach  and  the  kidneys  were  found  inflamed,  and  the  bladder  also.  This 
contained  about  two  ounces  of  blood.  No  poison  was  detected  ;  and  indeed  it, 
was  pretty  certain,  from  the  general  evidence,  that  none  could  have  been  taken. 

Cases* — At  a  meeting  of  the  Royal  Academy  of  Medicine  in  Ireland 
in  May,  1904,  Dr.  F.  C.  Martley  brought  forward  a  case  in  which  an 
elderly  woman  had  been  poisoned  by  cantharides.  About  an  ounce  of 
the  powdered  drug  had  been  administered  to  her  in  a  glass  of  rum,  but 
in  spite  of  the  amount  having  been  so  large,  she  survived  foi  thirty- 
one  and  a  half  hours. 
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Snake-poison  and  Snake-bite. 

Source  and  Method  of  Occurrence.— The  fact  that  over  20,000 
people  die  from  snake-bite  in  India  every  year  has  led  to  numerous 
investigations  during  the  last  twenty  years,  and  to-day  we  possess  a 
considerable  body  of  knowledge  on  the  action  of  snake  venom ;  and 
some  progress  has  also  been  made  with  regard  to  its  treatment.  i 
the  exception  of  New  Zealand,  Ireland  and  the  Oceanic  Islands 
venomous  snakes  are  found  all  over  the  world.  Zoologists  have 
divided  them  into  two  main  groups,  Colubridae  and  Viperidae. 

In  Europe  small  vipers  or  adders  (Viperus  berus,  V.  aspis,  V.  amnio- 
dytes)  are  found  and  occasionally  cause  death,  especially  in  children. 
In  India,  China  and  Southern  Asia  extremely  deadly  snakes  are  found, 
notably  the  cobra  (Naja  tripudians),  the  hamadryas  (Naja  bungarus ), 
and  the  kraits  ( Bungarus  coeruleus  and  B.  fasciatus).  The  venomous 
vipers  include  Daboia  russellii  and  Echis  carinata.  In  America  the 
chief  venomous  snakes  are  viperine  and  especially  the  sub-family 
Crotalinse  (rattlesnakes),  among  the  most  feared  being  C rota  us 
terrificus ,  C.  scutulatus,  C.  horridus,  the  copper-head  Ancistrodm 
cmtortix  and  the  mocassin  [A.  piscivorus).  In  Africa  Najahaja, 
Cerastes  cornutus  and  Echis  carinata  are  responsible  tor  a  number  o 
deaths.  In  Australia  the  venomous  snakes,  though  rarely  large,  are 
often  very  deadly,  notably  Notechis  sclitatus ,  N.  pseudechis,  Vem- 
sonia  superba  and  Acanthophis  antarticus.  There  are  many  sea  snakes 
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with  very  deadly  qualities.  The  poison  is  secreted  by  the  cells  of  a 
racemose  gland,  the  duct  of  which,  one  on  each  side  of  the  head,  opens 
into  the  poison  fang,  and  while  this  is  inserted  into  the  victim  the  venom 
is  instilled  into  the  wound  at  the  same  moment. 

Toxicity  and  Fatal  Dose* — Snake  venom  is  practically  inert  when 
swallowed  into  the  stomach.  To  produce  lethal  effects  it  must  be 
injected  into  a  bloodvessel  or  be  absorbed  by  tissue  lymphatics.  The 
modern  study  of  the  action  of  snake  venom  dates  from  the  admirable 
work  of  Weir  Mitchell  and  Reichert,  followed  by  that  of  Calmette, 
Fraser,  Lamb,  Martin,  Noguchi  and  many  others.  As  a  result  of  their 
researches  it  is  now  known  that  different  venoms  vary  greatly  in  their 
toxicity  and  in  their  action.  Venoms  contain  three  main  groups  of 
poisons,  viz. :  (1)  neurotoxins  which  act  on  the  nerve  cells;  (2)  cytolysins, 
acting  on  red  blood  corpuscles,  endothelial  cells,  leucocytes,  etc.,  (3) 
fibrin  ferments,  causing  intravascular  clotting.  In  different  snakes 
these  toxic  groups  may  be  represented  in  different  proportions,  some 
being  absent,  and  this  no  doubt  accounts  for  the  variations  in  symp¬ 
toms  produced  in  the  victims. 

Duration* — The  action  of  the  poison  is  remarkably  rapid,  death 
taking  place  frequently  within  a  quarter  of  an  hour  and  usually  within 
a  few  hours. 

Symptoms. — Cobra  Bite. — In  a  patient  bitten  by  a  cobra  the  first 
sensation  is  a  burning  pain  at  the  seat  of  the  bite,  which  becomes  red 
and  swollen.  In  perhaps  half  an  hour  the  patient  feels  sleepy  and 
weak  in  the  legs  and  is  soon  unable  to  stand.  Salivation,  paralysis 
of  the  tongue,  aphonia  and  aphagia  rapidly  supervene,  and  the  para¬ 
lysis  becomes  general.  Breathing  is  slow  and  ultimately  ceases. 

Bite  of  Rattlesnake. — The  pain  in  the  wound  is  very  severe,  and 
great  prostration,  cold  sweats,  nausea  and  vomiting  with  feeble  pulse 
and  dilated  pupils  may  occur  within  fifteen  minutes.  Local  hsemor- 
rhagic  extravasations  occur  which  are  very  prone  to  suppurate,  so 
that  even  if  the  patient  survive  the  acute  intoxication  he  may  succumb 
later  to  sepsis. 

Bite  of  European  Viper. — The  bite  is  followed  by  burning  pain, 
and  the  affected  part  becomes  swollen,  oedematous  and  discoloured. 
Great  prostration,  accompanied  by  vomiting,  nausea  and  diarrhoea,  are 
usual  symptoms,  and  cardiac  failure  often  supervenes. 

Prognosis. — The  prognosis  of  snake-bite  is  difficult  to  estimate. 
Martin  and  Lamb  state  that  the  mortality,  in  India  and  South  America, 
does  not  appear  to  be  more  than  30  per  cent,  of  those  bitten. 

Post-mortem  Appearances. — The  post-mortem  appearances  of 
death  from  snake-bite  in  the  human  subject  have  not  been  very  exten¬ 
sively  studied.  The  connective  tissue  in  the  neighbourhood  of  the 
bite  is  infiltrated  with  a  sanguinolent  fluid.  The  blood  is  usually 
liquid,  and  varying  degrees  of  congestion  are  found  in  the  parenchyma¬ 
tous  organs,  especially  the  kidney. 

Treatment, — In  1894  Calmette  made  the  important  discovery  that 
animals  repeatedly  injected  with  increasing  doses  of  snake  venom  yield 
sera  which  possess  antitoxic  properties  and  are  thereby  able  to  neutralise 
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the  toxic  effects  of  snake  venom.  Prior  to  this  Sewall  and  Phisalix 
and  Bertrand  had  shown  that  repeated  injections  of  venom 
lead  to  immunity.  Fraser  confirmed  the  work  of  Calmette.  At 
first  it  was  believed  that  anti-venene  neutralises  the  effects  of  all  kinds 
of  venom,  but  Lamb  especially  has  shown  that  this  is  not  the  case.  The 
hopes  that  were  raised  that  in  anti-venene  a  sovereign  therapeutic 
remedy  for  snake  venom  had  been  found  have  not  been  realised  in 
practice.  The  acuteness  of  the  poisoning  is  also  a  great  difficulty  in 
the  treatment  of  those  bitten.  Of  other  important  methods  of  treat¬ 
ment  measures  should  be  taken  as  early  as  possible  to  prevent  the 
poison  from  entering  the  system  and  to  counteract  its  effects.  The 
application  of  a  ligature  to  the  affected  limb  should  be  carried  out  at 
once,  and  as  soon  as  medical  aid  is  at  hand  free  incision  should  be  made 
into  the  region  of  the  bite  and  the  wound  thoroughly  washed  out  with 
a  strong  solution  of  permanganate  of  potash. 

See  the  exhaustive  article  (with  extensive  bibliography)  by  Martin 
and  Lamb  in  Allbutt-Bolleston,  “  System  of  Medicine,”  1907,  vol.  II., 

part  2,  p.  783.  . 

£jase> — X)r.  Calmette’s  own  case  is  sufficiently  interesting  to  be 

reproduced  : — 

“Dr.  Calmette,  the  director  of  the  Pasteur  Institute  at  Lille,  has,  as  every 
one  knows,  discovered  a  curative  serum  for  the  effects  of  snake-bite.  This 
serum  he  prepares  with  his  own  hands  in  his  own  laboratory  by  immunising 
animals  with  successive  doses  of  snake  venom.  He  was  only  the  other  day 
severely  bitten  by  a  trigonocephalus.  This,  however,  was  not  due  to  any  care¬ 
lessness  upon  his  part,  for  he  takes  every  precaution  m  collecting  the  venom,  and 
has  invented  a  kind  of  forceps  which  he  introduces  into  the  cage,  and  with  which 
he  seizes  the  head  of  the  snake  so  that  it  cannot  escape.  The  cage  is  then  opened, 
and  the  snake  being  forced  to  open  it  mouth,  the  venom,  which  appears  m  drops 
at  the  point  of  the  fangs,  is  collected  in  a  Pravaz  syringe.  Despite  all  precaution 
the  forceps  must  have  slipped,  for  Dr.  Calmette  was  severely  bitten  on  the  right 
hand  and  the  venom  of  the  trigonocephalus  is  extraordinarily  rapid  in,  its  action. 
Dr.  Calmette  without  delay  gave  himself  an  injection  of  his  anti- venomous 
serum,  but  nevertheless  the  hand  swelled  up,  and  acute  fever  set  m  ;  but  by  the 
afternoon  of  the  same  day  Dr.  Calmette  was  sufficiently  recovered  to  attend  a 
sitting  of  the  Conseil- G ener al  of  the  Department,  at  which  he  argued  m  favour  of 
a  grant  in  aid  of  the  sanatorium  which  he  had  undertaken  to  found  at  Lille.  n 
the  following  day  he  was  perfectly  well,  having  thus  afforded  in  his  own  person, 
albeit  unwillingly,  a  convincing  proof  of  the  efficacy  of  his  excellent  remedy. 
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Group  9. — POISONING  BY  FOODSTUFFS 

Source  and  Method  of  Occurrence— In  all  cases  of  poisoning  by 
foodstuffs  the  symptoms  are  caused  by  one  or  other  or  both  of  two 
things :  (1)  a  living  microscopic  organism ;  (2),  chemical  poison  of  greatei 
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or  less  virulence.  There  are,  however,  several  distinct  methods  by 
which  foods  may  poison,  and  it  is  exceedingly  important  to  bear  them 
in  mind. 

1.  The  so-called  food  may  not  be  fit  for  human  consumption 

originally ;  e.g.,  certain  molluscs,  fungi,  fish,  etc.,  etc.,  eaten  in 

ignorance. 

2.  The  food  itself  may  be  perfectly  wholesome  in  every  way,  but 
it  may  disagree  with  its  host  from  ( a )  unsuitability  to  circumstances  as 
to  age,  exercise,  illness,  etc.  ;  ( b )  idiosyncrasy. 

3.  The  food  may  contain  definite  poison  owing  to  the  animal  having 
fed  on  plants  poisonous  to  human  beings  {e.g.,  belladonna),  or  it  may 
contain  definite  metallic  poisons. 

4.  It  may  have  in  it  the  germs  of  specific  diseases  ;  e.g.,  typhoid  in 
oysters,  scarlet  fever  or  diphtheria  in  milk. 

5.  It  may  have  in  it  bacteria  pathogenic  (to  man). 

6.  It  may  have  in  it  simple  chemical  products  of  decomposition, 
which  act  as  irritants  to  the  alimentary  canal  of  the  host  (ptomaines). 

7.  It  may  have  parasitic  worms  in  it  in  some  stage  of  development. 

8.  It  may  be  injurious  to  man  by  added  preservatives.  (Parkes 
and  Kenwood,  “  Hygiene/'  ed.  1917,  pp.  339-362.) 

Method. — 1.  Food  (so-called)  originally  unfit.*— Particulars  under 
this  head  need  hardly  be  given.  Vide  “  Poisoning  by  Fungi,”  and 
other  vegetables  unfit  for  human  consumption.  Certain  kinds  of  fish 
and  other  animals  eaten  by  starving  wrecked  sailors,  etc.,  are  other 
rarer  illustrations,  but  they  coccur  from  time  to  time  on  our  coasts 
and  elsewhere  ;  some  of  the  cases  below  under  2  ( b )  are  doubtless  of 
the  same  nature. 

2.  ( a )  Unsuitability.— It  is  unnecessary  to  more  than  mention 
this.  When  “  the  baby  gets  what  we  have  ourselves,”  there  is  no  need 
to  go  farther  for  an  explanation  why  it  does  not  thrive.  A  particularly 
flagrant  example  was  the  subject  of  an  inquest  on  March  30th,  1904, 
before  Mr.  Troutbeck,  in  which  a  child  died  as  the  result  of  being  fed 
on  tinned  milk  and  a  food  prepared  by  a  local  chemist. 

Indigestion  and  acute  gastritis  in  adults  are  further  illustrations 
belonging  to  clinical  medicine,  but  cases  of  this  nature  occasionally 
require  some  investigation  before  poisoning,  malicious  or  otherwise, 
can  be  excluded. 

( b )  Idiosyncrasy. —  On  this  subject  Dr.  Taylor  wrote  : — 

Certain  kinds  of  animal  food  are  found  to  produce  occasionally 
symptoms  resembling  those  of  irritant  poisoning.  In  some  instances 
this  poisonous  effect  appears  to  be  due  to  idiosyncrasy,  for  only  one 
person  out  of  several  may  be  effected.  These  cases  are  of  importance 
to  the  medical  jurist,  since  they  may  give  rise  to  unfounded  charges 
of  criminal  poisoning.  In  the  absence  of  any  demonstrable  poison, 
we  must  test  the  question  of  idiosyncrasy  by  observing  whether  more 
than  one  person  is  affected,  and  whether  the  same  kind  of  food  given 
to  animals  produces  symptoms  of  poisoning.  If,  with  this  latter 
condition,  several  persons  are  affected  simultaneously,  we  cannot  refer 
the  effects  to  idiosyncrasy  ;  they  are  inost  probably  due  to  the  pres- 
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ence  of  an  animal  poison.  Among  the  articles  of  food  which  have 
caused  symptoms  of  irritant  poisoning  shell-fish  easily  hold  the  first 
place,  and  of  all  the  varieties  of  shell-fish  none  have  so  frequently 
given  rise  to  accidents  as  the  common  mussel,  though  crabs  and  lob¬ 
sters  are  also  very  frequently  responsible  for  cases  seen  in  hospital 
casualty  rooms.  The  symptoms  which  it  produces  are  uneasiness  and 
sense  of  weight  in  the  stomach  ;  sensation  of  numbness  in  the  extremi¬ 
ties  ;  heat,  dryness,  and  constriction  in  the  mouth  and  throat ;  shiver¬ 
ing  ;  difficulty  of  breathing  ;  cramps  in  the  legs  ;  swelling  and  inflam¬ 
mation  of  the  eyelids  and  face  ;  a  profuse  secretion  of  tears  ;  and  heat 
and  itching  of  the  skin,  followed  by  an  eruption  known  as  urticaria 
from  its  resemblance  to  the  swellings  caused  by  the  sting  of  a  nettle. 
These  symptoms  are  sometimes  accompanied  by  colic,  vomiting,  and 
purging.  They  may  occur  within  ten  minutes  or  a  quarter  of  an  hour  ; 
but  their  appearance  has  been  delayed  for  twenty-four  houis.  Theie 
is  generally  great  exhaustion  and  debility. 


“A  man  ate  about  twenty  mussels.  He  soon  began  to  have  nausea  and 
griping  pains.  In  half  an  hour  he  vomited  and  was  purged  several  times.  He 
then  felt  faint  and  dizzy.  When  seen  two  hours  and  a  half  after  eating  the  fish 
he  was  collapsed,  and  the  pulse  was  almost  imperceptible,  though  not  much 
increased  in  frequency.  The  pupils  were  natural.  There  was  loud  wheezing 
and  rattling  respiration,  interrupted  by  frequent  yawmngs  and  sighings.  - 

withstanding  free  stimulation  with  brandy,  the  patient  was  continually  fainting  ; 
and  he  had  frequent  attacks  of  clonic  spasms  of  all  the  muscles  of  the  body.  He 
was  calm  and  conscious,  had  no  pain,  but  complained  of  great  thirst.  There 
was  itching  of  the  skin,  and  an  erythematous  rash  on  the  chest.  Under the 
administration  of  opium  and  ether  this  condition  speedily  passed  off  (B.M  J . , 
1882,  1,  p.  939). 

The  symptoms  are  not,  however,  invariably  those  of  irritant 
poisoning. 

A  man  who  ate  two  or  three  quarts  of  mussels  scraped  off  a  vessel  when 
admitted  into  hospital  was  absolutely  unconscious.  His  face  was  livid,  the  pu  se 
almost  imperceptible,  and  he  breathed  only  once  or  twice  per  minute  by  convul¬ 
sive  gasps.  The  pupils  were  widely  dilated,  and  the  reflexes  abolished.  Clearly 
he  was  asphyxiated,  and  died  about  ten  hours  after  he  was  discovered  in  an  uncon¬ 
scious  state  Two  other  men  suffered  to  a  less  degree  at  the  same  time  ( Lancet , 

1888,  2,  568). 

Segers  has  recently  described  a  chronic  form  of  mussel-poisoning 
among  the  inhabitants  of  Tierra  del  Fuego,  who  eat  mussels,  eleven  to 
twenty-two  pounds  daily,  almost  to  the  exclusion  of  any  ot  er  m  o 
food  The  symptoms  are  marked  icteric  discoloration  of  the  skm, 
enlargement  and  subsequent  atrophy  of  the  liver,  and  hemorrhages 
from  the  mucous  surface  ushering  in  death.  When  the  mussels  are 
in  good  condition  they  are  seldom  injurious  ;  but  when  they  are  thin 
they  are  often  poisonous.  Segers  attributes  this  to  the  death  of  large 
numbers  of  mussels,  their  decomposition,  the  consequent  promotion 
of  poisonous  ptomaines,  and  the  absorption  of  these  by  the  living 
♦  mussels  ( Presna  of  Buenos  Ayres,  July  23rd  and  August  1st,  1891  , 

BM.J',  1891,  2,  Sup.,  p.  169). 


864 


POISONING  BY  FOODSTUFFS 


The  poisonous  action  of  mussels  can  be  referred  neither  to  putre¬ 
faction  nor  disease,  nor  in  all  cases  to  idiosyncrasy,  since  in  one  in¬ 
stance  those  mussels  only  which  had  been  taken  from  a  particular 
spot  were  poisonous  ;  all  persons  who  partook  of  them  suffered,  and  a 
dog  to  which  some  of  them  were  given  was  killed.  Brieger  has  obtained 
from  poisonous  mussels  a  poisonous  ptomaine,  mytilotoxine,  to  which 
he  has  assigned  the  definite  formula  C6H15N02,  and  to  which  he  attri¬ 
butes  the  toxic  effects  of  mussels  (“  Die  Ptomaine  ”). 

A  fatal  case  came  under  Sir  Thos.  Stevenson’s  notice  in  1895,  and 
another  was  the  subject  of  an  inquest  at  Bolton  in  February,  1904. 

It  is  probable  that  in  some  at  least  of  the  above  cases  some  of  the 
other  factors  mentioned  above  came  into  play.  Of  other  well-known 
foods  which  some  people  cannot  touch,  strawberries,  cheese,  and  eggs 
are  the  best  examples.  The  editor  knows  personal  friends  of  his 
own  who  suffer  severely  from  (even  unconsciously)  partaking  of  these 
articles. 

Linseed  can  hardly  be  called  a  food,  but  for  all  that  it  is  a  food  for 
domestic  animals,  and  certainly  one  would  have  no  dread  of  it  if  eaten, 
so  that  the  following  case  is  well  worth  recording  as  one  of  peculiar 
idiosyncrasy.  It  is  published  in  the  Lancet ,  2,  1903,  p.  1428,  by  Dr. 
Hollick,  of  Knowle  : — 

m.  v-  \ 

“  The  patient,  a  robust  man,  consulted  me  on  May  19th,  1903,  for  an  inflamed 
and  protruding  internal  haemorrhoid  which  had  become  strangulated  by  the 
external  sphincter,  and  was  giving  him  very  severe  pain.  I  ordered  him  to  bed, 
and  as  he  had  already  applied  anodyne  ointments  and  lotions  without  obtaining 
relief,  I  also  directed  a  hot  linseed-meal  poultice  to  be  applied  to  the  inflamed 
and  painful  haemorrhoid.  This  was  done  at  about  3  p.m.,  and  within  four  hours 
afterwards  the  patient  experienced  the  following  symptoms,  which  I  have 
recorded  in  his  own  words  : — 

“  ‘  To  commence  with,  I  experienced  a  peculiar  sensation  in  the  throat  and 
mouth,  as  though  they  were  lined  with  velvet,  the  throat  contracting  consider¬ 
ably  ;  there  was  a  scaly  feeling  in  the  skin  of  the  hands  and  feet.  The  skin  all 
over  my  body,  but  more  particularly  on  the  thighs  and  legs,  went  “  anserine,” 
having  the  appearance  as  though  a  small  bladder  of  water  surrounded  each  hair 
at  its  root  ;  the  skin  changed  to  a  colour  between  that  of  red  and  purple  ;  after 
this  the  irregularities  on  the  skin  became  more  pronounced.  My  face  was  dis¬ 
coloured,  and  there  was  a  rush  of  blood  to  my  head.  This  discoloration  of  skin 
was  accompanied  by  irritation.  My  hearing  was  affected.  I  went  very  deaf, 
and  I  was  also  unable  to  see  well.  My  heart  was  beating  very  forcibly  and  rapidly, 
and  I  had  a  strong  hysterical  feeling.  I  counted  my  pulse,  and  timed  it  to  be 
120  per  minute.  I  felt  on  the  border  of  delirium.  My  chest  seemed  restricted, 
particularly  at  the  lower  part.  These  symptoms  lasted  about  three-quarters  of 
an  hour,  and  on  diarrhoea  supervening  they  were  very  much  mitigated.  I  then 
had  an  attack  of  vomiting,  the  vomit  being  of  a  dark  colour,  although  I  had  taken 
nothing  but  milk  foods  for  the  past  forty-eight  hours.  After  this  the  symptoms 
gradually  passed  off,  the  velvety  feeling  at  the  throat  and  mouth  being  the  last 
to  disappear.  On  two  previous  occasions  I  had  been  “  poisoned  ”  by  linseed. 
On  the  first  occasion  I  was  walking  through  a  field  in  the  east  of  England  where 
labourers  were  engaged  in  the  operation  of  stacking  the  linseed,  and  I  ate  a  few 
of  the  seeds.  Within  three  or  four  hours  afterwards  I  experienced  symptoms 
similar  to  those  narrated  above,  only  to  a  less  degree.  I  ate  about  twelve  seeds 
only,  and  the  duration  of  the  symptoms  was  from  two  to  three  hours.  About 
two  years  afterwards  I  ate  two  lozenges  of  ‘  linseed  and  liquorice,’  and  the  same  • 
symptoms  were  again  experienced.’  ” 
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“  The  patient  sent  for  me  at  8.30  p.m.,  and,  as  he  resided  some  distance  out 
in  the  country,  I  did  not  see  him  until  9  p.m. — i.e .,  two  hours  after  the  commence¬ 
ment  of  the  symptoms.  He  was  then  in  a  state  of  collapse,  with  quick  and  feeble 
pulse,  a  feeling  of  nausea,  and  with  cyanosed  condition  of  the  face  and  extremi¬ 
ties.  His  respiration  was  quiet,  and  the  diarrhoea  had  ceased,  but  he  had  a 
marked  condition  of  cutis  anserina.  He  lay  curled  up  on  his  side  in  bed,  and 
was  very  prostrate  ;  he  at  once  told  me  that  he  had  been  poisoned  by  linseed, 
as  recognised  from  his  previous  experiences.  He  was  given  an  ounce  of  brandy 
in  hot  water,  and  hot  bottles  were  placed  to  his  feet  and  body  ;  he  passed  a  good 
night,  and  on  the  next  day  was  in  normal  health  again.” 

3.  Poison  in  the  Food,  from  the  Plants  on  which  the  Food-giver  fed 
or  Metallic  Irritant. — The  milk  and  cheese  of  some  of  the  North  Ameri¬ 
can  provinces  is  said  to  be  occasionally  rendered  poisonous  by  the  fact 
that  cows  pasture  at  certain  seasons  on  vegetables  of  a  noxious  kind. 
In  1865,  twelve  cases  of  poisoning  from  this  cause  were  reported.  The 
symptoms  came  on  in  about  three  hours  after  the  cheese  had  been  eaten. 
There  was  severe  pain  in  the  stomach,  cramp,  violent  vomiting  of 
a  greenish  fluid,  soreness  of  the  throat,  and  a  cold  clammy  condition 
of  the  skin.  All  recovered,  recovery  being  preceded  by  profuse  per¬ 
spiration  ( Edin .  Med.  Jour.,  1865,  1,  854). 

Vaughan  attributes  the  poisonous  character  of  decomposed  cheese 
to  a  ptomaine,  tyrotoxicon  (diazobenzene  butyrate),  which  has  been 
isolated  from  poisonous  cheese  and  milk. 

As  pork  is  sometimes  salted  in  leaden  vessels,  lead  may  be  found 
in  it. 

Poisoned  game  is  now  and  again  sold.  The  game  may  be  quite 
free  from  putrefaction,  but  noxious  from  the  poisoned  grain  which  may 
have  caused  death.  It  is  a  common  practice  to  steep  grain  in  a  solu¬ 
tion  of  arsenic  previous  to  sowing,  and  pheasants,  partridges,  and 
other  birds  may  be  accidentally  destroyed  by  eating  the  grain.  In 
some  instances,  grouse  and  other  game  are  maliciously  destroyed  by 
the  laying  of  corn  steeped  with  arsenic,  strychnine,  or  other  poisons, 
in  the  localities  where  the  birds  abound.  There  is  no  law,  except  the 
Sale  of  Food  and  Drugs  Act,  1875,  to  prevent  the  sale  of  poisoned 
game  by  poulterers,  and  there  is  no  precaution  which  can  be  taken  by 
the  purchasers  except  by  observing  whether  the  birds  have  or  have 
not  been  shot.  (See  on  this  subject  “  On  Poisons,”  Med.  Gaz.,  vol.  42, 
p.  103). 

Mr.  Taylor  directed  attention  (September,  1862)  to  the  serious 
symptoms  produced  by  Canadian  partridges  eaten  as  food. 

A  lady  who  had  partaken  of  this  food  was,  in  about  two  hours  and  a  half, 
attacked  with  the  following  symptoms.  She  had  sickness,  and  became  insen¬ 
sible  ;  the  skin  w'as  cold,  and  no  pulse  could  be  felt.  She  was  in  a  hopeless  state 
for  some  hours,  and  only  slowly  recovered. 

The  birds  were  quite  fresh,  having  been  packed  in  ice.  In  another 
case  there  were  similar  symptoms,  with  constriction  of  the  throat  and 
great  pain.  Animals  were  made  ill  by  this  food.  It  was  believed  that, 

.  in  these  cases,  the  birds  had  not  been  killed  by  poison,  but  that  their 
flesh  had  been  rendered  poisonous  by  some  vegetable  which  they  had 
eaten.  It  is  stated  that  in  some  parts  of  Australia  the  mutton  is 
m.j. — VOL.  ii. 
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rendered  poisonous  by  reason  of  the  sheep  feeding  on  poisonous  plants 
(Med.  Times  and  Gaz.,  1871,  1,  728).  Pheasants  which  feed  upon  the 
kalmia  shrub  are  poisonous  when  eaten  as  food. 

The  greening  of  vegetables  ( vide  “  Copper  Poisoning  ”)  is  another 
illustration,  and  mutton  is  occasionally  poisoned  by  mercury  (vide 
p.  446).  Tin  and  other  metals  in  “  tinned  ”  foods,  vide  “  Poisoning 
by  Tin,”  p.  474. 

For  an  illustration  of  poisoning  by  honey  gathered  from  poisonous 
plants  vide  2,  1869,  p.  674. 

4.  The  Symptoms  arising  from  Specific  Microbes  in  the  Food. — 

Of  this  class  of  illness  from  food,  examples  are  only  too  common.  Out¬ 
breaks  of  enteric  fever  have  upon  several  occasions  been  traced  to 
oysters  and  also  to  polluted  water  and  milk.  In  fact,  it  is  difficult, 
if  we  accept  the  specificity  of  its  bacillus,  to  account  for  a  de  novo  out¬ 
break  of  the  disease  on  any  other  ground  than  infection  from  a  previoqs 
case,  the  discovery  of  so-called  typhoid  carriers  does  not  invalidate  the 
argument,  but  rather  strengthens  it,  and  certainly  raw  food,  water, 
and  milk  are  the  commonest  carriers  of  the  infection. 

In  a  similar  manner  scarlet  fever  and  diphtheria  have  been  upon 
many  occasions  traced  to  milk  supplies. 

This  part  of  the  subject,  however,  belongs  too  much  to  public 
health  to  treat  it  here  with  more  than  a  simple  mention  ;  and  the  reader 
is  referred  to  the  public  health  records  for  further  details,  e.g.,  Dr. 
Bulstrode’s  report  on  a  typhoid  fever  outbreak  following  a  mayoral 
banquet  at  Winchester  and  Southampton  in  1903.  (Oysters.) 

It  is  doubtful  whether  pellagra  should  be  included  amongst  the 
diseases  with  a  specific  microbe  ;  but  the  disease  itself  is  a  well  recog¬ 
nised  entity,  and  is  thus  defined  by  Dr.  F.  M.  Sandwith,  who  has  had 
an  enormous  experience  of  it  in  Egypt  and  elsewhere  : — “  A  chronic 
endemic,  non-contagious  cerebro- spinal  disease  of  poor  peasants 
induced  by  the  toxic  action  of  diseased  maize  ”  (Brit.  Jour,  of  Der¬ 
matol.,  vol.  10,  No.  121.  (Sequeira,  “Diseases  of  Skin,”  1911,  p.  307.) 

Lombroso  thinks  that  the  tetanic  and  narcotic  action  of  extract  of 
putrefied  maize  and  its  beneficial  action  on  several  skin  affections  point 
to  the  possible  origin  of  pellagra  in  diseased  or  putrid  maize.  This 
would  explain  the  prevalence  of  pellagra  in  the  South  European  maize¬ 
growing  countries,  and  assigns  the  causa  causans  to  ptomaines. 

5  and  6.  Presence  of  Pathogenic  and  other  Microbes  and  (or) 
their  Toxins,  “  Ptomaine  Poisoning.’5 — In  the  cases  below,  as  indeed  in 
almost  all  cases  of  food  poisoning,  it  is  impossible  to  draw  a  hard  and 
fast  line  between  these  two  groups,  for  chemical  analysis  directed  to 
the  detection  of  ptomaines  takes  no  account  of  the  microbes  causing 
them.  It  seems  that  many  animal  alkaloids  are  very  little  poisonous 
when  administered  experimentally,  free  from  the  microbes  themselves, 
and  bacteriology  at  least  strongly  suggests,  that  many,  if  not  all,  cases 
are  really  due  to  the  actual  microbes  and  their  endogenous  toxins. 

With  regard  to  the  chemical  poisons  that  arise  in  decomposing 
animal  matter,  the  following  interesting  summary  by  Sir  Thos. 
Stevenson  appeared  in  the  4th  edition  of  this  work  ; — 
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Under  the  name  of  ptomaines,  a  class  of  bodies  has  within  the  last  few  years 
attracted  the  attention  of  toxicologists,  and  it  will  be  well  to  summarise  the 
observations  which  have  led  up  to  the  discovery  and  recognition  as  a  distinct 
class  of  these  alkaloidal  products  of  decay  and  putrefaction.  A  summary  of  the 
observations  already  published  on  this  class  of  bodies  was  first  given  by  Th. 
Husemann  in  the  Arch,  der  Pharm.,  an  abstract  of  which  is  contained  in  the 
Journal  of  the  Chemical  Society  of  London,  1881,  p.  57.  Panum  first  showed  that 
in  the  putrefaction  of  albuminous  substances  a  soluble  ferment  is  produced, 
insoluble  in  alcohol,  withstanding  the  temperature  of  100°  C.,  and  highly  poison¬ 
ous.  Fagge  and  Stevenson  also  showed  (“  Proc.  Royal  Soc.,”  1865  ;  Guy’s 
Hosp.  Rep.,  1865)  that  the  alcoholic  extracts  of  many  post-mortem  liquids, 
even  after  exposure  to  the  temperature  of  the  water -bath,  are  possessed  of  toxic 
properties.  Bergmann  confirmed  Panum’s  observations,  and  described  a 
definite  body,  sepsine,  as  a  product  of  fermentation.  The  researches  of  Panum 
and  Schweniger  showed,  further,  that  at  different  stages  of  decay  compounds 
varying  in  their  physiological  actions  are  generated.  Sonnenschein  and  Zuelzer 
discovered  in  poisonous  sausages,  and  also  in  an  anatomical  maceration  fluid,  a 
peculiar  alkaloid  resembling  atropine  in  its  physiological  action  ;  and  they  also 
noticed  among  the  products  of  decay  a  substance  which  produced  tetanic  con¬ 
vulsions.  The  probable  relation  of  these  products  of  putrefaction  to  certain 
diseases  is  shown  by  the  fact  that  Sonnenschein’s  alkaloid  has  been  found  in  the 
bodies  of  patients  dying  from  continued  fever,  and  individuals  who  have  eaten 
decomposed  food,  and  been  poisoned  thereby,  often  show  typhoid  symptoms. 
Lombroso  and  Erba  showed  that  decomposed  poisonous  maize  produced  tetanic 
symptoms,  and  that  the  maize  contained  alkaloidal  bodies.  The  tetanus  is 
sometimes  associated  with  or  masked  by  narcosis,  and  with  this  may  be  associated 
the  observation  of  Ranke  that  the  proper  physiological  action  of  impure  strych¬ 
nine  extracted  from  putrefied  corpses  may  be  masked  by  ptomaines. 

These  ptomaines  closely  resemble  the  vegetable  alkaloids,  not  only  in  their 
physiological  effect,  but  also  in  their  chemical  reactions.  That  the  ptomaines 
are  not  exclusively  post-mortem  products  has  been  shown  by  Spica,  who  ob¬ 
tained  no  less  than  four  ptomaines  from  the  fluid  taken  during  life  from  a  patient 
in  a  case  of  peritonitis  ;  all  were  poisonous,  though  only  one  was  so  in  minute 
doses,  and  the  effects  of  this  resembled  curare.  To  the  alkaloids  produced  during 
the  normal  changes  during  life  Gautier  has  assigned  the  term  leucomaines .  It  is 
undoubted,  however,  that  besides  ptomaines,  non-alkaloidal,  and  probably  more 
or  less  toxic,  bodies  are  produced  during  putrefaction.  These  as  well  as  pto¬ 
maines  undoubtedly  owe  their  origin  to  the  action  of  microbes. 

Armand  Gautier  first  divided  the  cadaveric  alkaloids  into  leucomaines,  or 
basic  bodies  which  are  the  product  of  the  normal  metabolism  of  the  tissues,  etc., 
of  the  animal  body,  and  ptomaines,  or  the  basic  products  of  putrefaction  propel 
and  bacteria. 

Gautier  is  of  opinion  that,  far  from  being  substances  exclusively  of  cadaveric 
origin,  they  are  normal  and  necessary  products  of  the  disassimilation  of  animal 
tissues,  and  that  he  has  found  very  poisonous  alkaloids  (leucomaines)  in  normal 
urine.  The  researches  of  Bouchard  on  uraemia  point  strongly  in  the  same  direc¬ 
tion,  showing  as  they  do  that  normal  urine  is  more  poisonous  to  rabbits  than 
the  urine  of  a  man  in  uraemia.  The  urine  of  a  patient  affected  with  piogressive 
paralysis, accompanied  by  increasing  imbecility,  yielded  two  bases,  one  resembling, 
but  not  identical  with,  nicotine,  having  a  specific  poisonous  action,  especially  on 
the  spinal  marrow,  destroying  its  activity,  and  diminishing  the  general  sensi¬ 
bility,  the  respiration,  and  the  pulsations  of  the  heart.  The  other  base  resem  e 
conine  in  odour.  Luff  has  found  an  alkaloid  in  the  urine  of  patients  suffering 
from  typhoid  fever.  There  is  great  indefiniteness  attached  to  most  of  the  earlier 
descriptions  of  the  ptomaines  ;  and  experimenters  with  them  seldom  commit 
themselves  to  statements  of  the  quantities  obtained  or  employed  for  ph\  sio  ogica 
experiment.  Obviously  only  very  impure  substances  were  separated. 

By  using  extraordinary  precautions  in  the  separation  and  publi¬ 
cation  of  the  alkaloidal  extracts  obtained  by  Stas’s  process  Sir 
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Thos.  Stevenson  convinced  himself  that  the  existence  of  poisonous 
cadervic  alkaloids  in  human  viscera,  even  when  putrid  and  diseased, 
is,  to  say  the  least,  very  rare.  This  conclusion  is  now  universally 
recognised. 

It  was  first  suggested  by  Bollinger  in  1876  that  so-called  ptomaine 
poisoning  was  in  reality  an  infective  process.  In  an  epidemic  of  meat 
poisoning  at  Frankenhausen  in  1888  Gaertner  isolated  an  organism, 
Bacillus  enteritidis,  capable  of  producing  the  symptoms  of  the  disease. 
Since  that  time  the  subject  of  meat  poisoning  epidemics  has  been  very 
extensively  studied  in  all  parts  of  the  world,  and  its  bacteriology  is 
fairly  well  known.  Outbreaks  are  not  confined  to  meat  poisoning,  but 
have  occurred  after  the  consumption  of  fish,  cheese,  milk  and  other 
foodstuffs.  In  this  country  the  term  ptomaine  poisoning  is  still  used 
as  practically  synonymous  with  meat  poisoning,  although  it  is  now 
certain  that  with  a  few  possible  exceptions  meat  poisoning  is  an  infec¬ 
tive  process  which  has  nothing  to  do  with  ptomaines.  Proof  that  any 
given  case  of  meat  poisoning  is  due  to  ptomaines  is  very  difficult  to 
obtain,  and  in  any  case  the  absence  of  bacteria  should  first  be  estab¬ 
lished.  The  ordinary  symptoms  following  meat  poisoning  are  mainly 
those  indicating  gastro-enteritis  in  an  acute  form.  Sometimes,  however, 
the  course  of  the  disease  is  very  like  typhoid.  Vomiting,  diarrhoea 
and  great  prostration  are  usually  very  marked,  and  convalescence  is 
slowly  established.  Relapses  are  frequent.  The  mortality  in  general 
is  low  (2-5  per  cent.).  The  detailed  bacteriology  of  meat  poisoning 
must  be  studied  in  special  text-books  and  papers  on  the  subject.  ,  It 
suffices  to  mention  here  that  the  researches  of  Durham,  de  Nobele, 
van  Ermengem,  and  many  others  have  established  the  fact  that  two 
different  bacteria  are  responsible  for  epidemics  of  meat  poisoning :  the 
one  B.  enteritidis  of  Gaertner ;  the  other,  which  was  isolated  from  an 
epidemic  at  Aertryck,  is  known  as  B.  Aertryck,  and  is  identical  or  at 
any  rate  very  closely  allied  to  Bacillus  suipestifer,  which  was  originally 
found  in  hog  cholera.  These  bacilli  can  be  differentiated  by  serum 
reactions.  In  this  country  the  principal  outbreaks  of  meat  poisoning 
have  been  associated  chiefly  with  B.  suipestifer.  It  must  be  pointed 
out  that  meat  which  has  caused  meat  poisoning  is  not  necessarily 
tainted  or  disagreeable.  Fatal  effects  have  resulted  from  meat  appar¬ 
ently  fresh  and  good  or  even  cooked.  In  the  Ghent  epidemic  (1895), 
investigated  by  van  Ermengem,  the  poisoning  was  traced  to  sausages. 
The  slaughter-house  inspector  repudiated  the  idea  that  this  was  the 
cause,  and  to  show  his  belief  he  ate  two  slices  of  the  incriminated 
material.  He  was  seized  with  violent  choleraic  symptoms,  albumin¬ 
uria,  collapse  and  death  in  five  days,  the  autopsy  revealing  haemorrhagic 
and  gangrenous  gastro-enteritis.  In  the  sausage  and  in  the  inspector’s 
viscera  were  found  very  virulent  and  toxic  cultures  of  B.  enteritidis. 
Vide  Bainbridge,  “  Milroy  Lectures  on  Paratyphoid  Fever  and  Meat 
Poisoning.”  Lancet,  1912,  March  16,  23,  30;  and  works  on  Bacteri¬ 
ology. 
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Botulismus  (Allantiasis). 

This  is  a  form  of  poisoning  with  very  remarkable  clinical  symptoms 
which  differentiate  it  at  once  from  the  ordinary  gastro- intestinal  types 
of  meat  poisotiing  associated  with  B.  enteritidis  and  its  congeners. 
Botulismus  has  been  caused  by  consumption  of  sausages  (especially 
those  containing  blood  and  liver),  meat,  salted  or  smoked,  and  fish 
(Ichthyosismus).  The  symptoms  are  almost  exclusively  referable  to 
the  central  nervous  system,  and  include  motor  paralysis,  especially  in 
connection  with  the  cranial  nerves,  mydriasis,  ptosis,  diplopia,  com¬ 
plete  fixation  of  the  bulbus,  dryness  of  the  mouth,  aphonia,  dysphagia 
ending  in  complete  inability  to  swallow,  dysuria,  anuria  and  usually 
constipation.  The  cause  of  this  remarkable  state  of  affairs  was  dis¬ 
covered  by  van  Ermengem  in  1895  in  an  epidemic  at  Henegau  and 
proved  to  be  an  obligate  anaerobic  bacillus  (B.  botulinus),  which,  like 
tetanus  bacillus,  is  capable  of  producing  a  genuine  toxin,  which  can 
cause  all  the  symptoms  of  the  disease.  In  comparison  with  the 
ordinary  gastro-intestinal  types  of  meat  poisoning  botulismus  is  a  rare 
disease,  but  where  found  seems  to  be  constantly  due  to  Ermengem’s 
bacillus.  A  very  potent  antitoxin  has  been  prepared  against  the  toxin 
of  this  microbe.  (Dickson,  “Botulism,”  N.Y.,  1918.) 


Six  persons  partook  of  tinned  salmon  for  supper,  and  were  all  seized  towards 
early  morning  with  violent  abdominal  pains,  sickness,  headache,  and  profuse 
diarrhoea.  The  pupils  were  dilated,  the  temperature  high  (102°  to  104°  F.), 
the  tongue  dry,  intense  thirst,  quick  respiration,  and  a  pulse  of  110  to  160  per 
minute.  One  boy  died  ;  upon  post-mortem  examination  the  only  noticeable 
appearance  was  congestion  of  the  brain,  and  inflammation  of  the  stomach  and 
intestines.  Luff,  who  made  the  analysis,  could  find  no  mineral  nor  animal 
poison  in  the  viscera  ( B.M.J. ,  1891,  2,  p.  274.) 

Arustamoff  has  recently  investigated  eleven  cases  of  poisoning  from  eating 
raw  salt  fish,  and  in  six  of  these  cases  he  made  post-mortem  examinations.  The 
flesh  of  the  fish  contained  an  immense  number  of  micro-organisms,  and  cultures 
of  these  produced  in  dogs  the  same  symptoms  as  were  observed  in  man.  These 
were  debility,  abdominal  pain,  dyspnoea,  dilated  pupils,  disordered  vision,  para¬ 
lysis  of  the  organs  of  secretion,  dryness  of  the  mucous  membranes,  inability  to 
swallow,  constipation,  painful  urination,  and,  later,  vomiting.  Occasionally 
there  is  gastro- enteritis.  These  symptoms  supervene  about  twenty-four  hours 
after  the  fish  is  eaten  ( ‘ 6  Centralbl.  f .  Bacteriologie  u  P arasiten,’  ’  K. ,  1891,  X. ,  113. 

In  1892,  a  man  died  from  eating  tinned  sardines.  Sir  Thos.  Stevenson  ex¬ 
tracted  from  the  fish  an  alkaloidal  poison,  a  ptomaine,  which  proved  fatal  when 
administered  to  an  animal  {B.M.J .,  1892,  2,  p.  1326)  [possibly  a  pure  case  of 
ptomaines. — Ed.]. 

In  December,  1903,  a  case  of  ptomaine  poisoning  whereby  nearly  fifty  persons 
were  affected  occurred  at  Brewood,  a  village  some  miles  from  Wolverhampton. 
A  large  amount  of  potted  brawn  manufactured  by  a  local  grocer  was  sold  to 
the  residents,  and  the  village  chemist,  who  partook  of  the  food,  was  himse 
taken  very  seriously  ill.  Mr.  J.  B.  Brodie,  headmaster  of  the  National  Schools, 
partook  of  the  brawn,  and  became  so  ill  that  the  doctor  regarded  his  condition 

as  very  serious.  ... 

In  1892,  the  family  of  a  working  man  at  Tipton,  Staff ordshire,  were  taken  ill 

after  eating  some  tinned  beef  which  was  sold  “  on  cut  from  a  local  giocer  s. 
They  suffered  considerably,  and  experienced  all  the  sensations  of  poisonmg  rom 
ptomaines.  The  tin  was  opened  about  12.45  p.m.,  and  half  a  pound  was  sold  in 
one  piece  from  the  top  of  the  tin  to  a  woman  who  partook  of  a  little  leise  an 
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gave  some  to  her  husband,  with  some  cold  mutton,  and  also  to  her  six  childrerl, 
the  youngest,  who  was  not  taken  ill,  not  eating  any  of  it.  There  was  nothing 
noticeable  about  the  tin  when  it  was  opened,  but  the  mother  said  that  it  tasted 
“  stale.”  The  tin  was  not  “  blown.”  The  first  case  was  a  child  three  and  a  half 
years  old,  who  was  taken  ill  about  two  and  a  half  hours  after  eating  dinner.  He 
was  followed  ten  minutes  later  by  the  mother.  Shortly  afterwards  the  children 
were  sent  home  from  school  ill,  and  the  father  had  to  return  home  from  his  work 
ill.  All  of  them  were  suffering  from  the  same  symptoms  :  incessant  vomiting, 
severe  abdominal  pains,  with  cramp,  diarrhcea,  cold  sweats,  followed  by  more  or 
less  of  collapse.  The  children  lay  vomiting  on  the  kitchen  floor,  perfectly  help¬ 
less.  The  mother  had  lost  all  muscular  power.  The  symptoms  were  urgent  for 
about  six  hours,  and  gradually  abated,  leaving  them  next  day  prostrate  but 
otherwise  convalescent.  Two  neighbours  who  partook  of  the  next  slice  of  the 
meat  were  attacked  with  similar  symptoms  of  less  severity.  On  examination 
of  the  tin  and  the  remainder  of  the  meat  it  was  noticed  that  the  jelly  and  fat 
surrounding  the  meat  was  more  liquid  than  usual,  and  that  on  one  side  and  at 
the  bottom  it  was  much  discoloured,  of  a  very  dark  green  colour,  but  not  of  a 
disagreeable  smell.  The  meat  in  sections  seemed  to  be  perfectly  normal.  The 
under-surface  of  the  tin  corresponding  to  the  discoloured  parts  was  also 
discoloured.  There  was  no  hole  noticeable  in  the  tin.  The  symptoms  were 
precisely  those  of  severe  choleraic  diarrhoea. 

We  do  not  know  enough  about  microbic  disease  to  assert  that 
these  synrptoms  could  not  have  been  due  to  bacteria,  but  delay  in  the 
onset  of  symptoms  is  distinctly  suggestive  of  definite  development  of 
microbes. 

In  1887,  a  serious  outbreak  of  disease  occurred  at  Retford  as  the  result  of  the 
use  of  a  pork  pie  and  bacon  made  from  the  flesh  of  a  particular  animal.  Seventy 
persons  suffered,  of  whom  one  died.  The  symptoms  were  those  of  acute  gastro¬ 
enteritis.  Klein  submitted  the  pie  and  bacon  to  microscopical  and  bacteriological 
examinations,  and  by  cultivation  obtained  micro-organisms  (bacilli)  ;  and  these, 
or  the  products  of  their  action  upon  nutrient  media,  were  fatal  to  mice 
(Seventeenth  Rep.  Local  Gov.  Bd.,  Sup.). 

In  March,  1893,  a  man  died  in  Westminster  Hospital  after  eating  pork,  which 
had  no  unusual  appearances  ;  several  other  persons  who  ate  the  same  pork 
suffered  in  lesser  degrees. 

Sir  Thos.  Stevenson’s  conclusion  was  that  the  pork  owed  its  toxicity 
to  a  ptomaine  the  product  of  bacterial  life. 

The  reader  is  referred  also  to  an  article  by  Professor  Mann  on  meat 
poisoning  in  the  Medical  Chronicle,  July,  1896. 

The  following  is  a  note  taken  from  the  Lancet ,  2,  1903,  p.  1519, 
The  case  is  very  much  to  the  point  as  showing  the  work  that  medical 
officers  of  health  and  public  analysts  now  have  to  do  — 

“  Of  late  years  attention  has  been  called  from  time  to  time  to  outbreaks  or 
epidemics  of  typhoid  fever  through  contaminated  water  supplies,  such  as  those 
at  Maidstone  and  King’s  Lynn,  but  a  widespread  epidemic  of  diarrhoea  with  a 
serious  mortality  commencing  and  ending  suddenly  as  the  cause  came  into 
operation  and  was  subsequently  removed  on  being  discovered,  like  that  recently 
recorded  by  Dr.  J.  C.  Thresh,  is  extremely  rare,  if  not  almost  unprecedented.  It 
commenced  suddenly  on  July  25th  of  the  present  year,  and  ended  abruptly 
on  August  25th,  having  lasted  just  one  calendar  month,  during  which  no  fewer 
than  1,400  persons,  of  both  sexes  and  all  ages  and  classes,  were  attacked,  and 
fourteen,  of  whom  thirteen  were  young  children,  died.  The  area  comprised  a 
portion  of  the  borough  of  Chelmsford  and  a  single  village  within  the  limits  of  the 
rural  sanitary  district,  each  of  which  derived  its  water  supply  from  the  same 
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source,  in  which  no  other  section  of  the  population,  urban  or  rural,  shared,  and 
beyond  thu  limits  of  the  incriminated  supply  there  was  no  excess  of  diarrhoea. 
The  present  year  being  remarkable  for  its  usually  low  diarrhoeal  death-rate  served 
to  emphasise  the  local  incidence.  An  inspection  of  the  waterworks  showed  that 
the  supply  was  derived  from  several  deep  wells  and  distributed  over  distinct 
areas.  In  this  particular  locality  the  water  was  pumped  from  a  deep  and  unim¬ 
peachable  well  into  a  small  and  uncovered  reservoir.  But  the  reservoir,  instead 
of  being  surrounded  by  a  parapet,  was  not  raised  above  the  level  of  the  surround¬ 
ing  ground,  and  was  therefore  exposed  to  pollution  by  surface  drainage  and  the 
entrance  of  storm  waters  during  heavy  rains.  This  actually  took  place  in  the 
storm  of  July  23rd,  or  two  days  prior  to  the  occurrence  of  the  first  cases,  the 
source  of  the  trouble  being  evidently  an  adjoining  plot  of  garden  ground  manured 
with  road  sweepings  and  the  like.  Though  not  followed  by  such  grave  conse¬ 
quences,  the  pollution  of  the  tank  or  reservoir  must  have  often  occurred  before, 
for  it  contained  a  deposit  of  soil  and  worms.  While  filter  beds  must  be  open  to 
admit  of  the  growth  of  the  green  felt-like  film  of  confervoid  algae,  to  which  their 
purifying  action  is  almost  wholly  due,  storage  reservoirs,  whether  of  unfiltered 
well  or  filtered  river  water,  are  better  covered,  especially  should  the  water 
contain  much  calcium  carbonate,  if  only  to  prevent  the  growth  of  the  green 
malodorous  chara  ;  but  if  for  any  reason  this  is  deemed  superfluous  a  parapet 
should  never  be  dispensed  with,  and  this  applies  even  more  strongly  to  private 
than  to  public  wells,  they  being  constantly  polluted  from  above.” 

An  enormous  amount  of  work  has  been  done  on  the  subject  quite 
recently,  but  from  the  point  of  view  of  medical  jurisprudence  the  results 
need  not  be  discussed.  The  reader  is  referred  to  works  on  organic 
chemistry.  Much  useful  information  and  an  extensive  bibliography 
may  be  found  in  “  Ptomaines  and  Leucomaines,”  by  Vaughan  and 
Novy,  Philadelphia,  also  Wells’  “  Chem.  Path.,”  1907,  and  Herter’s 
“  Chem.  Path.,”  New  York,  1907. 

It  still  remains  a  fact  that  many  of  the  bodies  extracted  by  chemical 
means  from  dead  animal  tissues  of  all  kinds  are  found  to  be  innocent 
of  toxic  properties,  and  some  act  as  virulent  poisons,  but  the  latter  are 
naturally  in  a  minority,  for,  were  it  otherwise,  the  birth  of  all  of  us 
would  very  speedily  be  followed  by  our  death,  for  the  products  of  both 
anabolism  and  katabolism  are  constantly  circulating  in  our  blood,  and 
the  slightest  derangement  of  excretory  function  would  speedily  give 
rise  to  dangerous  trouble. 

Suppose  that  some  of  these  bodies  were  to  be  used  for  criminal 
purposes  to  destroy  life,  it  would  be  beyond  the  reach  of  science  to 
prove  the  fact,  for  the  question  must  inevitably  be  put  for  the  defence, 
“  Could  the  poison  you  have  asserted  to  be  the  cause  of  death  have 
arisen  in  the  body  itself  ?  ”  and  by  its  very  nature  it  is  postulated  that 

it  could  have  done  so.  .  .*  . 

With  regard  to  the  endogenous  toxins  of  pathogenic  bacteria  it 

has  to  be  noticed  that  they  are  of  too  subtle  a  nature  to  be  detected 
or  identified  by  pure  chemical  means.  This  can  only  be  done  by  bio¬ 
chemical  methods,  for  an  elucidation  of  which  works  on  Bacteriology 
must  be  consulted. 

7.  Presence  of  Worms. — Trichinosis. — The  fatal  malady  ansing 
from  the  introduction  of  the  Trichina  spiralis  into  the  human  bod} 
has  attracted  much  attention.  Keller  has  published  some  important 
facts  illustrating  the  symptoms  produced,  and  the  mode  in  which  this 
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parasite  causes  death.  He  considers  that  it  is  a  question  well  worthy 
of  the  attention  of  medical  jurists  whether  many  cases  of  death  from 
suspected  irritant  poisoning,  in  which  no  poisonous  matter  could  be 
detected  in  the  body,  may  not  have  been  really  due  to  trichina  disease. 

The  symptoms  produced  by  the  use  of  such  food  are,  in  the  first 
stage,  those  of  intestinal  irritation,  loss  of  appetite,  sickness,  pain, 
general  weakness  of  the  limbs,  diarrhoea,  swelling  of  the  eyelids  and 
of  the  joints,  profuse  clammy  perspiration,  and  wasting  fever.  Death 
is  either  the  result  of  paralysis  (from  destruction  of  the  muscular 
fibres),  or  of  peritonitis  and  irritative  fever.  During  the  perforation 
of  the  coat  of  the  intestines  by  these  worms  the  mucous  membrane 
becomes  irritated  and  inflamed  ;  pus  is  formed  on  its  surface,  and 
bloody  evacuations  are  sometimes  passed. 

The  noxious  effects  of  this  food  on  human  beings  are  well  illustrated 
by  a  series  of  cases  which  occurred  at  Hettstadt,  in  the  Hartz  moun¬ 
tains,  in  1863  (B.M.J.,  1864,  1,  p.  75). 

One  hundred  and  three  persons  partook  of  smoked  sausages  made  from  a  pig 
affected  with  trichinous  disease.  The  sausages  were  fried,  and  served  for  dinner 
in  the  usual  way.  On  the  following  day  several  persons  who  had  partaken  of 
this  food  were  attacked  with  severe  pain  in  the  bowels,  purging,  loss  of  appetite, 
great  prostration  of  strength,  and  fever.  The  number  of  persons  attacked 
rapidly  increased  ;  symptoms  of  peritonitis  and  pneumonia  appeared,  and  these 
were  followed  by  paralysis  of  the  intercostal  muscles,  and  of  the  muscles  in 
front  of  the  neck.  Eighty-three  persons  died  from  the  effects  of  this  noxious 
food,  and  the  remainder  were  seriously  injured  in  health.  The  remnants  of 
sausage  and  of  pork  not  eaten  at  the  festival  were  examined,  and  were  found  to 
be  swarming  with  encysted  trichinae  (Casper’s  Vierteljahrsschr.,  1864,  p.  286). 

The  writer  in  the  above  journal  affirms  that  this  parasitic  disease 
does  not  attack  sheep,  oxen,  or  horses,  and  that  beef  is  the  safest  of 
all  descriptions  of  food,  as  no  parasites  have  ever  been  discovered  in  it. 
They  have  not  been  found  in  the  blood  of  animals  whose  muscles  are 
liable  to  their  attacks. 

In  suspected  cases,  if  any  of  the  food  can  be  obtained,  this  must  be 
examined  for  the  parasite  by  the  aid  of  the  microscope.  If  the  case 
proves  fatal,  the  voluntary  muscles  of  the  deceased  must  undergo  a 
similar  examination.  In  the  Canada  Medical  Journal  for  1870-1, 
Edwards  published  a  full  account  of  the  best  methods  of  detecting 
trichinae  in  the  flesh  of  man  and  animals. 

In  some  cases  which  occurred  at  Montreal  the  cause  of  the  symp¬ 
toms  was  at  first  obscure,  but  Edwards  not  only  found  trichinae  in  a 
slice  of  ham  which  had  been  eaten,  but  in  the  muscles  of  two  of  the 
patients  who  recovered.  He  removed  about  five  grains  of  muscular 
tissue  from  the  gastrocnemius  muscle,  and  twelve  grains  from  the 
tibialis  posticus.  In  both  of  these  portions  of  muscle,  about  forty 
worms  were  found  (op.  cit.  p.  517.  See  also  Thudichum’s  “  Report 
to  Privy  Council  for  1864-5  ”).  For  further  information  the  reader 
is  referred  to  works  on  medicine  and  also  on  public  health,  the  subject 
appertaining  more  to  those  branches  than  to  forensic  medicine. 

8.  Excess  of  Preservatives. — Throughout  Section  XVI  there  is 
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hardly  a  poison  which  has  not  been  added  to  food,  either  criminally  or 
accidentally,  as  in  beer  and  gruel,  etc.,  and  this  aspect  of  added 
material  has  been  sufficiently  dealt  with,  but  there  remains  the  question 
of  the  addition  of  preservatives  and  colouring  matters. 

The  position  is  one  of  great  national,  and  therefore  medico-legal, 
importance,  because  food  supplies  from  abroad  have  become  in  late 
.years  a  national  necessity,  and  to  some  of  such  supplies  the  addition 
of  a  preservative  is  practically  essential,  moreover,  for  home  products 
a  preservative  is  occasionally  advisable,  if  not  actually  necessary. 
Its  full  discussion,  however,  belongs  to  Public  Health  ;  it  can  only 
be  briefly  referred  to  here. 

In  1899  a  departmental  committee  was  appointed  to  consider  the 
whole  matter.  This  committee  took  very  voluminous  evidence  from 
all  possible  sources,  considered  it  exhaustively  and  drew  many  conclu¬ 
sions,  finally  winding  up  its  report  with  the  following  recommendations. 

A.  That  the  use  of  formaldehyde  or  formalin,  or  preparation  thereof, 
in  foods  or  drinks  be  absolutely  prohibited,  and  that  salicylic  acid  be 
not  used  in  a  greater  proportion  than  one  grain  per  pint  in  liquid  food 
and  one  grain  per  pound  in  solid  food.  Its  presence  in  all  cases  to  be 
declared. 

B.  That  the  use  of  any  preservative  or  colouring  matter  whatever  in 
milk  offered  for  sale  in  the  United  Kingdom  be  constituted  an  offence 

under  the  Sale  of  Food  and  Drugs  Acts. 

C.  That  the  only  preservative  which  it  shall  be  lawful  to  use  in  cream 
be  boric  acid  or  mixtures  of  boric  acid  and  borax,  and  in  amount  not 
exceeding  0'25  per  cent,  expressed  as  boric  acid.  The  amount  of  such 
preservative  to  be  notified  by  a  label  upon  the  vessel. 

D.  That  the  only  preservative  permitted  to  be  used  in  butter  and  mar¬ 
garine  be  boric  acid  or  mixtures  of  boric  acid  and  borax,  to  be  used  in 
proportion  not  exceeding  O’ 5  per  cent,  expressed  as  boric  acid. 

E.  That  in  the  case  of  all  dietetic  preparations  intended  for  the  use 
of  infants  or  invalids  chemical  preservatives  of  all  kinds  be  prohibited. 

F.  That  the  use  of  copper  salts  in  the  so-called  greening  of  preserved 
foods  be  prohibited. 

[To  this  Dr.  Tunnicliffe  issued  a  minority  report  stating  he  could 
not  agree  to  it,  and  giving  reasons  which  seem  to  the  editor  just  and  sound.] 

G.  That  means  be  provided  either  by  the  establishment  of  a  separate 
Court  of  Deference  or  by  the  imposition  of  more  direct  obligation  on  the 
Local  Government  Board  to  exercise  supervision  over  the  use  of  preserva¬ 
tives  and  colouring  matters  [the  editor  would  like  to  add  also  the  use  of 
substitutes,  e.g.,  margarine  for  butter,  glucose  for  sugar,  etc.]  in  foods,  and 
to  prepare  schedules  of  such  as  may  be  considered  inimical  to  the  public 

health.  .  ,  ,  . 

These  recommendations  have  not  yet  by  1919  received  actua 

parliamentary  sanction  (but  vide  below  L.G.B.  orders),  and  po&si  \ 
they  never  will  do  so,  but  since  their  promulgation  they  have  formed 
the  standard  at  which  Medical  Officers  of  Health  have  continually 
aimed,  and  for  exceeding  which,  many  prosecutions  have  been  success¬ 
fully  instituted  by  public  health  officials.  The  following  numbered 
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paragraphs  show  the  ideas  by  which  the  witnesses — Public  Analysts, 
Medical  Officers  of  Health,  Physicians  and  Surgeons,  Physiologists, 
Bacteriologists  and  Pharmacologists — and  the  Committee,  were  influ¬ 
enced. 

1.  The  practice  of  adding  preservatives  and  colouring  matters  is 
so  “  general  and  increasing  ”  that  its  total  prohibition  “  would  be 
likely  to  be  attended  with  serious  results  to  the  public  health,  in  that 
large  quantities  of  food  possessing  highly  nutritive  value  might  in 
effect  either  be  withheld  from  the  poorer  classes  or  be  liable  to  be 
consumed  by  them  in  a  condition  of  incipient  putrefaction.” 

2.  The  opponents  of  the  practice  used  the  following  arguments : — 

(a)  An  appeal  to  public  prejudice  and  to  an  almost  imprac¬ 

ticable  ideal,  that  food  sold  as  such  should  be  the 
food  demanded  and  absolutely  nothing  else. 

(b)  That  inasmuch  as  food  preservatives  did  usually  produce 

the  effect  for  which  they  were  added,  viz.,  the  pre¬ 
vention  of  decomposition,  food  producers  and  handlers 
(middlemen,  retailers,  etc.)  were  encouraged  to  be 
careless  in  their  methods,  thereby  admitting  the 
presence  of  other  microbes  even  more  deadly  than  those 
producing  decomposition.  This  view  was  in  the  case 
of  milk  accepted  by  the  Committee,  vide  recommenda¬ 
tion  B. 

(c)  That  the  practice  enabled  fraudulent  traders  to  sell  stale 

goods  or  goods  just  “  going  off  ”  as  fresh.  This  view 
was  not  accepted  by  the  Committee. 

3.  The  advocates  of  the  practice,  or  perhaps  rather  the  opponents 
of  prosecutions,  relied  on  the  following  : — 

(a)  That  there  was  no  reliable  evidence  offered  by  even  the 

most  punctilious  of  the  Medical  Officers  of  Health, 
that  any  widespread  outbreaks  of  illness,  or  large 
number  of  deaths,  had  occurred  as  the  direct  and 
actual  effect  of  the  added  preservative  (or  colouring 
matter)  which  they  argued  should  be  possible  to 
produce  if  the  evil  effects  alleged  were  true. 

(b)  That  preservatives  were  actually  essential  for  certain 

forms  of  foodstuffs  imported  from  abroad,  as  in  liquid 
eggs  (vide  below),  and  were  often  extremely  useful 
for  certain  classes  of  home  products. 

(c)  That  it  was  ridiculous  to  suppose  that  food  tainted  by 

decomposition  could  be  sold  as  fresh  through  the 
instrumentality  of  added  preservative  on  the  following 
grounds  : — 

To  be  of  any  practical  use  in  food,  preservatives 
must — 

(1)  Not  be  present  in  such  quantity,  or  of  such 
a  character  as  to  render  the  food  by  their 
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presence  obnoxious  to  the  sense  of  smell  or 
taste  or  injurious  to  health. 

(2)  That  only  by  breaking  condition  (1)  could  they 
possibly  overcome  the  conditions  which 
tainted  food  would  offer  to  nose  and  palate. 
That  spices  and  condiments  with  very 
appreciable  effects  were  the  real  assistants 
of  garbage  mongers,  e.g.,  in  sausages. 

Broadly  the  Committee  accepted  the  sense  of  these  paragraphs. 

The  Milk  and  Dairies  Consolidation  Act,  1915,  is  to  come  into 
operation  a  year  after  the  end  of  the  war.  (Sec.  21  thereof.) 


Many  prosecutions  have  been  successful  chiefly  in  questions  con¬ 
cerning  milk,  butter,  cream  and  sausages.  In  regard  to  cream,  the 
following  taken  from  The  Times  newspaper  of  February  10th,  1917, 
shows  the  position  then: — - 


PRESERVATIVES  IN  CREAM. 


An  Order  of  the  Local  Government  Board  amending  the  Public  Healoh  (Milk 
and  Cream)  Regulations,  1912,  was  gazetted  last  night. 

It  provides  that  every  receptacle  containing  preserved  cream  shall  be  labelled 
by  affixing  thereto  an  adhesive  label  in  the  form  prescribed,  in  this  schedule 
referred  to  as  the  “declaratory  label,”  provided  that,  where  the  receptacle  is 
made  of  cardboard,  the  declaratory  label  may  be  printed  on  the  outside  of  the 
cardboard  itself. 

Every  declaratory  label  shall  be  in  the  form  and  contain  the  information 
indicated  in  Label  I.  or  Label  II.  set  out  below,  as  the  case  may  require.  Such 
information  shall  be  printed  in  dark  coloured  type,  of  not  less  size  than  that 
shown  in  the  said  Label  I.  or  Label  II.,  upon  a  white  or  cream  coloured  ground 
in  the  centre  of  the  declaratory  label,  and  nothing  else  shall  be  printed  on  the 
declaratory  label ;  except  that  in  every  case  in  which  Label  I.  is  used  the  maxi¬ 
mum  amount  per  cent,  of  boric  acid  (H3B03)  contained  in  the  preserved  cream 
shall  be  stated  in  figures  on  the  declaratory  label. 


Label  I. 

PRESERVED  CREAM 
containing  BORIC  ACID 
not  exceeding  per  cent. 

NOT  SUITABLE  FOR 
INFANTS  OR  INVALIDS. 
Label  II. 


PRESERVED  CREAM 
(PEROXIDE) 

NOT  SUITABLE  FOR 
INFANTS  OR  INVALIDS. 

The  declaratory  label  shall  not  be  affixed  or  printed  either  over  the  mouth 

of  the  receptacle  or  beneath  the  receptacle. 

At  present  no  preservative  substance  other  than  (i.)  boric  acid,  borax,  or 
a  mixture  of  those  perservative  substances  ;  or  (ii.)  hydrogen  peroxide  may  e 
added  to  cream  containing  35  per  cent,  or  more  by  weight  of  milk  fat  m  any 
case  in  which  the  cream  is  intended  for  human  consumption  ;  the  same  rule 
applies  to  imported  cream.  The  new  order  provides  that  on  and  after  April  ^ 
next  the  words  “  in  amount  not  exceeding  0’4  per  cent,  boric  acid  H3B03)  by 
weight  of  the  preserved  cream  ”  shall  be  inserted  after  the  wor  s  otic  , 
borax,  or  a  mixture  of  those  preservative  substances.'  The  effect  is  to  define 
the  maximum  amount  of  preservative  which  may  be  used. 

In  regard  to  liquid  eggs  the  following  taken  from  The  Times  of 
May  28th,  1918,  is  the  latest  case:— 
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At  Westminster  Police  Court  yesterday,  before  Mr.  Cecil  Chapman,  the 
proceedings  were  concluded  in  a  case  in  which  a  retailer  was  summoned  at  the 
instance  of  the  Westminster  City  Council,  under  the  Sale  of  Food  and  Drugs 
Act,  for  selling  liquid  eggs  that  contained  boric  acid  preservative  in  the  propor¬ 
tion  of  over  sixty-four  grains  to  the  pound,  which,  the  summons  alleged,  was 
injurious  to  health.  The  case  had  a  protracted  hearing  and  many  expert  wit¬ 
nesses  were  called. 

Mr.  Chapman  held  that  there  was  a  complete  absence  of  proof  that  the  use 
of  preservative  had  resulted  in  injury  to  any  section  of  the  public.  He  dismissed 
the  summons  with  fifty  guineas  costs. 

Which  may  possibly  have  a  bearing  on  the  precise  offence  alleged 
in  future  prosecutions. 

Duration  in  Cases  of  Food  Poisoning. — In  all  cases  of  single  or 
multiple  food  poisoning  there  are  very  great  variations  in  the  time  of 
onset  of  symptoms.  Sometimes  the  victim  is  sick  almost  immediately 
after  swallowing  the  food,  and  is  at  once  seized  with  violent  pain  in 
the  stomach  ;  at  other  times  an  interval  from  half  an  hour  to  several 
hours  may  elapse  before  symptoms  occur.  When  many  people  are 
poisoned  by  a  common  dish  there  is  still  great  diversity  in  the  time  of 
onset  of  symptoms,  which  is  not  altogether  easy  to  explain  except 
on  a  physiological  theory  of  varying  resistances,  and  varying  powers 
of  the  stomach  for  solution  and  absorption  of  the  noxious  substance. 
Again,  several  hours’  delay  is  somewhat  suggestive  of  the  time  neces¬ 
sary  to  the  growth  of  enormous  numbers  of  micro-organisms,  and,  as  a 
consequence,  that  the  symptoms  are  actually  due  to  such  rather  than 
to  an  original  dose  of  a  chemical  compound. 

In  those  cases  of  infection  by  the  germs  of  known  specific  diseases, 
variation  in  onset  of  symptoms  is  similar  to  the  known  variation  in 
“  incubation  period.” 

On  referring  to  p.  862,  the  “  different  methods  of  food  poisoning,” 
it  is  easy  to  explain  these  differences.  Thus,  taking  the  groups  indivi¬ 
dually,  in  Group  (1)  the  food  may  possibly,  though  very  rarely  (it  is 
not  easy  to  quote  an  example),  be  irritating  by  its  physical  qualities, 
and  then  we  should  expect  it  to  be  rejected  at  once  by  the  stomach. 
Much  more  commonly  it  would  be  necessary  that  digestion  and  absorp¬ 
tion  should  have  at  least  begun  before  effects  could  be  produced  by  the 
poisonous  constituent  thus  set  free  and  absorbed,  hence  a  certain 
amount  of  delay  varying  with  the  material. 

Group  (2)  (a)  more  of  a  clinical, than  a  medico-legal  problem,  but 
to  a  medical  man  the  probabilities  of  delay  easily  explicable;  (2)  (b) 
probably  requires  absorption,  but  even  here  the  idiosyncrasy  may 
reside  in  the  stomach  with  rapid  onset  or  in  the  tissues  with  somewhat 
delayed  onset. 

Group  (3)  delay  probable  owing  to  absorption  being  required  unless 
there  be  sufficient  metallic  salt  to  be  a  gastric  irritant. 

Group  (4)  delay  equals  the  ordinary  clinical  period  of  incubation 
of  the  known  specific  disease. 

Group  (5)  delay  may  be  short  or  long  according  to  dose  swallowed, 
as  the  non-specific  microbes  may  require  time  to  multiply  or  sufficient 
may  be  swallowed  in  the  food  to  cause  symptoms. 
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Group  (6)  possibly  no  delay,  because  if  the  genuine  ptomaines 
(not  the  endogenous  toxins  of  microbes)  be  irritative  they  may  be 
irritant  to  the  stomach.  Delay  will  ensue  if  they  are  only  irritant  to 
the  bowel  beyond  the  stomach,  and  then  the  symptoms  (if  there  are 
such)  of  absorption  may  also  play  a  part  in  the  attack,  but  still  delay 
is  probable. 

Group  (7)  considerable  delay,  as  the  cystic  worm  has  first  to  be 
set  free  and  then  burrow  into  the  tissues. 

In  Group  (8)  pain  and  vomiting  are  likely  to  occur  at  once  after 
partaking  of  the  food :  it  is  also  alleged,  though  not  proved,  that  a 
condition  of  ill  health  may  gradually  supervene  by  taking  preserved 
cream  or  milk  over  a  long  period — this  is  not  admitted  by  the 
majority  of  practising  medical  men. 

Delay  in  the  advent  of  death  or  recovery  can  be  suggested  on 
precisely  the  same  lines,  but  apart  from  the  cases  of  specific  disease 
death  commonly  ensues  in  a  few  hours,  or  the  patient  rallies  from 
the  primary  shock.  If  he  survives  for  seven  or  eight  hours,  and  if 
vomiting  and  purging  have  been  marked,  danger  is  very  much 
diminished,  and  may,  except  in  young  children,  and  debilitated 
subjects,  be  considered  to  have  passed  when  the  victim  has  survived 
twenty-four  hours. 

Toxicity  and  Fatal  Dose.— Very  little  can  be  said  on  this  head  owing 
to  the  original  doubt  before  analysis  whether  the  symptoms  are  due 
to  a  chemical  product  with  a  fixed  dose  or  to  microbes  that  can  multi¬ 
ply  in  the  intestine  ( vide  an  address  on  meat  poisoning  by  Dr.  Durham, 
2,  1898,  p.  1797,  with  experiments  with  meat  infected  with 

B.  enteritidis  and  B.  botulinus). 

Of  course,  if  atropine,  lead,  mercury,  etc.,  be  found  the  toxicity 
and  fatal  dose  can  be  approximately  stated,  vide  ante. 

So,  too,  if  a  ptomaine  be  isolated  its  lethal  dose  can  be  experi¬ 
mentally  determined  on  animals,  though  that  would  not  be  of  much 
use  in  toxicology. 

If,  however,  living  microbes  are  in  question,  then  all  that  can  pos¬ 
sibly  be  said  is,  that  in  the  very  vaguest  manner  the  actual  number 
gaining  access  to  the  alimentary  canal,  or  to  the  tissues  of  the  host, 
does  have  an  influence  on  the  severity  of  the  symptoms,  a  severity 
which  varies  with  (a)  the  vitality  of  the  microbes,  (b)  their  essential 
toxic  powers,  and  (c)  the  powers  of  resistance  of  the  invaded  host. 

Symptoms. — In  groups  (2)  simple  indigestion  and  idiosyncrasy, 
(3)  definite  poison,  mineral  or  vegetable,  (4)  specific  infection  with 
period  of  incubation  and  (7)  worms,  the  symptoms  are  those  of  the 

specific  cause,  and  must  be  looked  for  elsewhere.  .... 

In  groups  (1),  (5),  and  (6),  which  constitute  food  poisoning  in  its 
ordinary  sense,  the  symptoms  are  moderately  uniform  in  character, 
though  not  in  onset.  They  comprise  nausea  or  vomiting,  varying 
in  severity,  pain  in  the  abdomen,  which  may  be  so  severe  as  to  cause 
collapse  or  faintness,  and  also  diarrhoea,  more  or  less  profuse.  If  these 
symptoms  are  all  severe,  there  soon  develops  a  condition  of  extremely 
critical  collapse,  pulse  rapid  and  feeble,  breathing  jerky  and  spasmodic, 
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a  cold  clammy  perspiration,  and  in  fact  a  condition  of  cardiac  failure 
but  a  little  removed  from  death.  The  cases  on  previous  pages  well 
illustrate  the  symptoms. 

In  Group  (8)  indigestion  and  pain  in  the  stomach  are  the  alleged 
symptoms,  but  no  one  called  before  the  Commission  would  venture  to 
swear  that  the  symptoms  were  due  to  the  added  preservatives  and  to 
nothing  else.  Nor  would  they  do  so  in  cases  in  which  chronic  ill 
health  supervened  after  taking  food  preserved  by  added  materials. 
The  idea  that  abortion  could  be  sworn  to  be  thus  produced  is  too 
silly  for  contradiction. 

Treatment. — Dr.  Luff  states  that  soluble  biniodide  of  mercury  acts 
as  an  antidote  to  most  toxic  ptomaines  ( B.M.J. ,  1,  1890,  p.  834),  and 
such  may  therefore  be  given.  The  “  Extra  Pharm.”  gives*  (p.  287) 
the  following  formula  for  a  mixture  that  might  be  employed  in  suitable 
age  doses  : — Liq.  Hydr.  Perchlor.  n\xxx.  ;  Pot.  Iod.  gr.  x.  ;  Ammon. 
Carb.  gr.  v. ;  Decoct.  Cinchonee  ad  §j.  In  addition  to  this,  stimulants 
and  warmth  will  be  required,  and  the  general  treatment  of  acute 
gastro- enteritis,  which  is  what  the  cases  practically  amount  to.  In 
some  cases,  of  course,  appropriate  specific  treatment  may  be  adopted 
if  the  precise  poison  can  be  ascertained,  „ 

Post-mortem  Appearances. — In  the  ordinary  summer  diarrhoea 
and  vomiting  of  children,  the  editor  has  for  years  been  teaching  that 
an  extreme  thinness  of  the  coats  of  the  bowel  is  the  only  thing  that 
even  in  any  degree  suggests  the  disease.  It  is  probable  that  this  is 
really  ptomaine  (or  microbe)  poisoning,  and  that  its  post-mortem 
appearances  are  those  of  the  trouble  we  are  considering.  There  may, 
in  some  of  the  cases,  be  signs  of  inflammation  of  the  alimentary  mucous 
membrane.  If  this  be  absent,  as  it  often  is,  there  will  be  no  other 
appearances  to  point  to  the  cause  of  death. 

Analysis. — If  any  question  is  raised  regarding  a  death  taking  place 
under  such  circumstances  the  analyst’s  work  to  be  complete  must  be 
very  laborious.  He  has  to  test  for  all  metallic  poisons  {vide  previous 
pages) .  He  must  next  go  through  the  complete  process  for  the  extrac¬ 
tion  of  alkaloids  (p.  362),  and  submit  his  results  to  a  whole  series  of 
tabular  experiments.  Since  ptomaines  present  in  general  the  leading 
properties,  physical  and  chemical,  of  the  vegetable  alkaloids,  such  as 
veratrine,  morphine,  and  codeine,  they  may  readily  be  confounded 
with  these. 

The  proper  mode  of  distinguishing  between  the  two  classes  of  bodies 
is  to  determine  all ’the  chief  chemical  and  physical  properties  of  the 
isolated  base,  and  to  compare  these  with  those  of  the  vegetable  alka¬ 
loid  whose  presence  is  suggested. 

The  symptoms  may  of  course  give  a  clue,  so  that  to  the  skilled 
analyst  there  are  many  short  cuts  ;  but  the  reader  must  be  referred 
to  all  the  analytical  pages  throughout  this  work. 

Amongst  the  ptomaines  which  have  been  isolated  are  putrescine , 
cadaverine,  neurine,  collidine ,  mydaline,  tetanine,  mytilotoxine,  and  a 
host  of  others,  some  poisonous,  others  inert. 

L.  Brieger  (“  Die  Ptomaine  ”)  has  described  the  largest  number  of 
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ptomaines.  He  finds  that  Stas’s  process  for  their  extraction  from 
organic  mixtures  is  not  applicable  to  the  larger  number  of  ptomaines, 
and  recommends  their  precipitation  by  aqueous  and  alcoholic  solutions 
of  mercuric  chloride. 

The  formation  of  ptomaines  being  universal  in  corpses  when  under¬ 
going  slow  decomposition,  it  might  be  presumed  that  they  would  be 
frequently  observed  in  the  bodies  of  persons  who  have  died  from  acute 
arsenical  poisoning.  Selmi  has  succeeded  in  demonstrating  that  under 
these  circumstances  peculiar  arsenical  poisonous  bases  (arsines)  are 
formed.  In  1878  he  reported  two  cases  in  which  poisonous  crystalline 
ptomaines  were  found  in  exhumed  bodies  containing  arsenic.  The 
first  subject  was  the  body  of  a  person  exhumed  fourteen  days  after 
burial,  in  a  good  state  of  preservation,  containing  much  arsenic.  In 
the  search  for  alkaloids  a  small  quantity  of  an  alkaline  substance, 
having  a  sharp  bitter  taste,  was  found.  It  reacted  generally  as  an 
alkaloid.  It  afforded  several  colour  reactions  ;  but  the  amount  of 
material  did  not  suffice  for  a  complete  chemical  and  physiological 
examination.  Shortly  afterwards  Selmi  obtained  larger  quantities  of 
a  ptomaine  from  an  arsenical  corpse  exhumed  a  month  after  death. 
This  base  had  likewise  a  sharp  bitter  taste.  Its  chemical  reactions 
differed  somewhat  from  those  of  the  previously  described  alkaloid.  It 
was  highly  poisonous  when  administered  to  a  frog. 

Though  in  these  two  ptomaines  the  presence  of  arsenic  was  not 
proved,  Selmi  afterwards  discovered  organic  arsenical  bases  (arsines) 
in  the  stomach  of  a  pig  which  had  been  preserved  in  a  solution  of 
arsenic.  The  tissues  were  not  destroyed,  and  there  was  no  putrescent 
odour  perceptible.  The  liquid  yielded,  on  distillation,  an  alkaline 
distillate  which  yielded  crystals  with  hydrochloric  acid.  These,  when 
moistened  with  caustic  soda,  exhaled  an  odour  somewhat  resembling 
t r imet hy lamine .  The  presence  of  arsenic  was  ascertained  in  the  hydro¬ 
chlorate  of  this  volatile  base,  which  yielded  some  alkaloidal  reactions. 
Experiments  made  with  twenty-four  milligrammes  (O' 36  grain)  of  the 
substance  showed  it  to  be 'highly  poisonous,  and  that  it  resembled 
strychnine  in  its  physiological  action.  From  the  solid  matter  a  volatile 
alkaloid  was  further  extracted,  but  its  small  quantity  prevented  an 
accurate  examination  being  made.  From  the  residue  of  the  distilla¬ 
tion  of  the  ether  used  in  extracting  these  bases  a  third  and  non-volatile 
base  was  obtained,  having  a  cadaverous  odour.  Its  hydrochloric 
solution  had  an  offensive  odour  and  a  bitter  taste.  It  caused  ting  mg 
when  placed  on  the  tongue,  followed  by  loss  of  sensibility.  The  base 
yielded  alkaloidal  reactions,  and  contained  arsenic.  It  was  poisonous 
to  frogs,  but  its  action  differed  from  that  of  the  volatile  arsines,  an 
was  somewhat  similar  to  that  observed  in  the  ordinary  action  o  t  ic 
poisonous  ptomaines.  Torpor,  paralysis,  and  stoppage  of  the  heart 
in  systole  [does  the  heart  ever  stop  in  systole?— Ed.]  were  the  most 
prominent  symptoms.  The  alleged  existence  of  arsemca  ptomaines 
is  highly  important,  not  only  to  the  medical  jurist,  but  as  a  01(-ing 
a  possible  explanation  of  chronic  arsenical  poisoning  produced  by 
arsenical  wall-papers,  if  Selmi  is  correct  in  his  assertion  t  at  a  vo  a  i  e 
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arsine  possessing  a  highly  poisonous  action  differing  from  that  of 
arSenious  acid,  is  produced  by  the  contact  of  arsenious  acid  and 
albuminous  substances.  Husemann  thinks  it  likely  that  a  similar 
product  may  be  formed  from  the  size  employed  in  affixing  the 
arsenical  paper  to  a  room,  the  moisture  of  the  air  playing  a  part  in  the 
formation  of  the  arsine  [ vide  also  p.  493,  organic  arsenical  compounds]. 

Selmi’s  researches  may,  as  Husemann  thinks,  throw  light  upon 
an  obscure  page  in  the  history  of  toxicology.  It  is  asserted  that  the 
poisoners  of  the  seventeenth  and  eighteenth  centuries,  Tofana  and 
other  professionals,  understood  how  to  make  arsenic  more  potent.  In 
Italy,  the  acquetta  di  Perugia  was,  according  to  tradition,  a  secret 
compound  prepared  by  rubbing  white  arsenic  into  the  flesh  of  a  pig, 
and  collecting  the  liquid  which  dropped  from  the  flesh.  It  is  possible 
that  the  activity  of  the  arsenic  was  increased  both  by  the  formation  of 
readily  absorbable  compounds  of  arsenic  with  the  inorganic  alkalies, 
and  by  the  formation  of  arsenical  bases.  The  same  object  may  have 
been  in  view  in  preparing  aqua  Tofana,  with  the  addition,  as  is  known, 
of  the  juice  of  the  ivy-leaved  toad  flax  ( Linaria  cymbalaria).  Selmi 
and  Vella  are  of  opinion  that  in  the  acquetta  di  Perugia  the  concealment 
of  the  action  of  the  arsenic  on  the  one  hand,  and  also  of  the  tetanising 
poisons  on  the  other,  was  accomplished  ;  but  this  opinion,  which  is 
based  upon  an  observation  of  Vella  in  a  case  of  poisoning  with  arsenic 
and  strychnine,  does  not  accord  with  observations  made  on  warm¬ 
blooded  animals  with  a  mixture  of  arsenite  of  potassium  and  strych¬ 
nine,  whereby  the  tetanising  action  of  strychnine  was  not  prevented, 
provided  the  alkaloid  was  given  in  poisonous  doses. 

The  analyst  must  not  forget  furthermore  that  the  endogenous 
toxins  of  microbes  are  quite  outside  the  range  of  his  researches.  They 
can  only  be  discovered  by  bio-chemical  methods  and  their  producers 
(the  microbes)  by  bacteriological  ones. 

Group  10.— MISCELLANEOUS  POISONS 

Poisoning  by  Mechanical  Irritants. 

Various  substances  which  act  mechanically  may,  when  intro¬ 
duced  into  the  alimentary  canal,  result  in  death,  e.g.,  powdered  glass, 
diamond  dust,  and  dried  sponge,  or  sponge  soaked  in  grease  ( Lancet , 
1892,  2,  p.  1309). 

The  editor  has  been  unable  to  find  any  recent  case  of  the  kind,  nor 
has  he  been  able  to  find  the  case  referred  to  by  the  Lancet,  but  the 
paragraph  is  worth  reproduction  as  tending  to  elucidate  the  present 
position  : — 

“We  understand,  that  a  case  is  shortly  to  come  before  one  of  the  criminal 
courts  in  America  which  will  be  of  unusual  interest.  A  woman  is  charged  with 
the  murder  of  an  aged  husband  by  feeding  him  with  glass  ground  up  in  an 
ordinary  coffee  mill.  The  glass  is  thought  to  have  been  given  in  oatmeal  por¬ 
ridge.  This  method  of  poisoning  is  supposed  to  have  been  a  favourite  one  in  the 
sixteenth  century,  and  is  said  to  be  still  practised  amongst  savage  tribes  who  have 
access  to  the  needful  material.  Medical  literature,  however,  contains  but  few 
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recorded  cases.  Glass  may  be  a  ‘  noxious  substance  5  by  virtue  of  the  mechanical 
injuries  which  it  can  produce,  but  is  not  therefore  a  poison  in  the  legal  sense  of 
the  word.  A  case  of  this  nature  with  reference  to  previous  observers  is  recorded 
in  the  Edinburgh  Medical  and  Surgical  Journal  for  1824,  p.  225.  Dr.  W.  Turner, 
of  Spanish  Town,  Jamaica,  there  relates  that  an  attempt  was  made  by  a  negro 
woman  to  poison  a  whole  family  with  pounded  glass.  The  persons  on  whom  the 
attempt  was  made  were  seven  in  number,  and  none  of  them  suffered  any  incon¬ 
venience.  In  the  Midland  Medical  and  Surgical  Reporter,  1828,  p.  47,  Mr. 
William  Hebb,  surgeon,  of  Worcester,  records  in  considerable  detail  the  case 
of  an  infant  who  was  destroyed  ‘  by  some  person  or  persons  administering  to  it  a 
quantity  of  roughly  pounded  glass.’ '  A  considerable  quantity  of  gritty  powder, 
proved  to  be  powdered  glass,  was  found  in  the  stomach,  which  ‘  was  lined  with 
a  thick  layer  of  tenacious  mucus  which  was  streaked  with  blood,  and  it  required, 
to  be  peeled  off  before  the  villous  coat  beneath  could  be  exposed  to  view.  This 
last  was  in  a  state  of  amazing  vascularity.’  Another  case  is  reported  in  the 
Allgemeine  Wiener  Medicinische  Zeitung,  1863,  8,  244.  A  case  of  attempted 
suicide  by  this  means  is  recorded  in  the  Boston  Medical  and  Surgical  Journal 
1871,  p.  191.  A  young  girl,  aged  sixteen  years,  desiring  to  end  her  life,  pounded 
up  a  small  glass  bottle  into  fragments  of  the  size  of  a  split  pea  and  under.  Of 
these  she  swallowed  a  teaspoonful,  taken  at  several  times  in  bread.  Although 
she  experienced  considerable  pain  and  discomfort,  she  subsequently  recovered. 
The  favourable  result  may  have  been  due  to  the  bread  protecting  the  stomach 
and  intestines  from  injury.  The  small  number  of  cases  on  record  and  the  im¬ 
munity  which  experimenters  have  enjoyed  from  harm  after  swallowing  powdered 
glass  would  show  that  death  produced  by  these  means  is  not  nearly  as  common 
as  the  remarks  usually  to  be  found  in  medico-legal  text-books  would  lead  the 
reader  to  imagine.  In  an  inaugural  dissertation  published  in  Paris  in  1830  by 
Le  Sauvage,  it  is  stated  that  two  and  a  half  drachms  were  given  to  a  cat  without 
injury,  also  that  a  dog  took  six  or  seven  ounces  in  eight  days  without  any  symp¬ 
toms  manifesting  themselves.  Le  Sauvage  himself  swallowed  a  considerable 
number  of  similar  particles  without  sustaining  any  inconvenience.  Professors 
Baudelocque  and  Chaussier  in  1808  reported  a  case  at  Paris  in  which  the  prisoner 
was  supposed  to  have  poisoned  his  wife  with  pounded  glass.  This  substance  was 
actually  found  in  the  stomach  of  the  deceased,  and  this  organ  as  well  as  the  intes¬ 
tines  exhibited  signs  of  great  irritation.  After  a  careful  consideration  of  all  that 
had  been  written  on  the  subject,  however,  they  gave  their  opinion  that  pounded 
glass  is  not  a  poison,  and  suggested  that  the  glass  in  the  stomach  was  derived 
from  some  vessel  of  that  material  being  broken  by  her  teeth  during  the  convul¬ 
sions  which  preceded  death  ”  ( Lancet ,  1,  1899,  p.  174). 

The  only  contribution  the  editor  is  able  to  make  is  to  draw  the 
reader’s  attention  to  the  somewhat  numerous  cases  that  have  occurred 
in  surgical  practice  of  the  removal  of  every  conceivable  object  from  the 
human  stomach.  Spoons,  coins,  forks,  bits  of  chain,  nails,  tacks,* etc., 
etc.,  have  all  at  different  times  been  evacuated  by  operation. 

Poisoning  by  Coffin  Dust. 

Surely  of  all  curious  substances  to  be  used  for  a  poison  this  must 
be  the  most  so,  and  shows  the  mixture  of  superstition  in  human 
nature,  which  will  survive  all  science.  The  fact  of  an  alcoholic  extract 
proving  fatal  to  rabbits  warrants  the  editor  nevertheless  in  publishing 
this  letter,  which  is  one  written  by  Dr.  Percy  Smith  to  Sir  Thomas 
Stevenson  in  November,  1895.  The  publication  of  it  here  may  bring 
fresh  material  to  light  : — 

4 4  X  was  conversing  with  a  doctor  from  Columbia  (South  America),  and  he  told 
me  that  in  his  country  i  t  was  a  popular  belief  that  the  dust  of  a  decomposed  bod\ 
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gathered  from  an  old  coffin  was  poisonous,  producing,  after  ingestion,  diarrhoea 
and  death. 

“  A  case  had  happened  where  a  husband,  being  jealous  of  his  wife,  procured 
some  ‘  coffin  dust  ’  from  a  grave,  and  administered  it  in  soup.  A  fortnight  after¬ 
wards  the  woman  had  diarrhoea  and  died.  The  doctor  was  called  in  at  the  trial 
of  the  man  (some  three  months  after  the  death)  to  advise  the  court  if  coffin  dust 
was  really  toxic.  He,  being  unable  to  answer  the  question,  requested  three 
months  in  which  to  make  experiments. 

“  Accordingly  he  procured  some  dust  from  a  coffin  which  had  been  buried 
about  six  years,  the  contents  of  which  were  quite  friable— grey  powder  [it 
would  appear  that  exhumations  are  frequent  ;  I  suppose  the  space  for  burying 
is  limited] — and  administered  the  same  per  os  to  dogs  and  rabbits  without  result , 
but  an  alcoholic  extract  injected  into  a  rabbit  was  fatal. 

“  He  thereupon  professed  himself  unable  to  decide  the  question,  not  being  a 
toxicologist,  and  because  further  experiments  were  necessary. 

“The  question  is,  ‘  Can  the  ptomaines  survive  the  decomposition  of  the  body, 
and  exist  unimpaired  in  the  residuum  ?  ’ 

“The  possibility  of  a  definite  poison  having  been  administered  together  with 
the  dust  is  negatived  by  the  fact  that  the  natives  thoroughly  believe  in  the  efficacy 
of  the  dust,  and  would  not  trouble  to  get  it  unless  they  did  so.” 

Poisoning  by  Proprietary  Remedies  and  Quack  Medicines. 

The  following  lists  of  patent  medicines,  etc.,  with  their  principal 
ingredients,  though  very  imperfect,  are  not  without  interest.  The 
first  list  is  from  the  editor’s  lectures  ;  the  second  is  a  list  prepared  by 
Dr.  Robert  Hutchison  (vide  B.M.J . ,  2,  1903,  p.  1654)  : — 

Battle's  Vermin  Killer. — Strychnine,  arsenic,  and  phosphorus. 

Burnett's  Fluid. — ZnCl2. 

Correctives  for  Women. — Either  aloes,  or  ergot,  or  pennyroyal,  or  else 
perfectly  harmless. 

Fly  Papers. — Arsenic,  also  in  wall-papers,  and  occasionally  in  the  highly 
coloured  papers  in  which  sweets  are  wrapped  (a  most  pernicious 
practice). 

Godfrey's  Cordial. — Morphia. 

Hair  Washes  and  Face-paints. — Mercury,  lead  and  bismuth,  or 
chlorine,  or  hydroxyl.  Henna  is  now  largely  used. 

Headache  Remedies  sold  by  Chemists  as  proprietary. — Phenacetin, 
antipyrin,  antifebrin,  etc. 

Matches. — Phosphorus. 

Mother's  Friend.  )  M  ,  . 

Mrs.  Winslow's  Soothing  Syrup.  I  01P  ia' 

Oil  of  Bitter  Almonds. — Hydrocyanic  acid. 

Paregoric . — Opium . 

Pigments  used  by  Painters,  etc.- — Chiefly  lead,  also  zinc. 

Powders  for  dusting  Infants. — Occasionally  contain  arsenic  with  starch 
and  fuller’s  earth. 

Proprietary  Disinfectants. — Carbolic  and  its  immediate  derivatives. 
Rat  Paste. — Phosphorus,  also  strychnine. 

St.  Jacob's  Oil. — Aconite. 

Seigel's  Preparations. — Aloes  and  saline  aperients. 

Sorrel. — Oxalic  acid. 

Teething  Powders. — Calomel  and  opium. 
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Aperient  and  Liver  Pills. 

Beecham's  Pills. — Aloes,  ginger,  and  soap. 

Baillie's  Pills. — Aloes,  colocynth,  oil  of  cloves,  and  soap. 

Bile  Beans. — Cascara,  rhubarb,  liquorice  and  ol.  menth.  pip.,  coated 
with  gelatine. 

Cockle  s  P zlls .  )  a  i  i  i-i,  Jill 

Barclay's  Pills  j — Aloes,  colocynth,  and  rhubarb. 

Carter's  Little  Liver  Pills. — Podophyllin  (gr.  J)  and  aloes  soc.  (gr.  J) 
in  each  pill. 

Dixon's  Pills. — Taraxacum,  podophyllin,  jalap,  and  soap. 

Holloway's  Pills. — Aloes,  rhubarb,  saffron,  Glauber’s  salts,  and 
pepper. 

Page  Woodcock's  Wind  Pills. — Aloes,  ol.  carui,  and  soap. 

Scott's  Pills. — Aloin  and  cascara,  with  a  soap  basis. 

Whelpton's  Pills. — Rhubarb,  aloes,  ginger,  pulv.  ipecac.,  and  soap. 

Saline  Aperients. 

Abbey's  Salt. — Tartaric  acid  with  sodium  bicarbonate,  magnesium 
sulphate,  and  sugar. 

Eno's  Fruit  Salt. — Sodium  bicarbonate,  tartaric  and  citric  acids. 

Lamplough's  Pyretic  Saline. — Citric  acid  with  potassium  and  sodium 
bicarbonate. 

Cough  Mixtures  and  Lozenges. 

Keating's  Cough  Lozenges. — Ipecacuanha,  lactucaria,  squill,  liquorice, 
tragacanth,  and  sugar. 

Owbridge's  Lung  Tonic. — Balsam  of  tolu,  oil  of  aniseed,  and  oil  of 
cloves. 

Balsam  of  Aniseed. — Contains  aniseed  and  other  ingredients  with 
gr.  A  morphine  in  every  ounce. 

Preparations  for  Gout  and  Rheumatism. 

Blair's  Gout  Pills. — The  active  ingredient  is  colchicum. 

Eade's  Pills. — Sodium  salicylate,  guaiacum,  and  aloes. 

Gloria  Tonic. — Colchicum,  guaiacum  resin,  and  sodium  iodide. 

Preparations  for  Headache  and  Neuralgia. 

Antikamnia. — Sodium  bicarbonate,  antifebrin,  and  (?)  caffeine. 

Bromidia. — Potassium  bromide,  chloral,  hyoscyamus,  cannabis  indica, 
oil  of  aniseed,  syrup,  and  water. 

Bunter's  Nervine. — Creosote,  chloroform,  camphor,  balsam  of  tolu,  and 
alcohol. 

Kaputine. — Antifebrin  and  sugar  (coloured). 

Kay's  Tic  Pills—  Iron  sulphate,  quinine,  and  soap. 

Preparations  for  Asthma. 

Crevoisier's. — Belladonna,  foxglove,  stramonium,  sage,  and  potassium 
nitrate  in  equal  parts. 

Hair's  Cure.— Potassium  iodide  and  tar  water. 
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Plant's  Cigarettes. — Leaves  of  stramonium,  lobelia,  and  green  tea. 

Tucker's  Cure. — Atropine,  cocaine,  hypo-nitrous  acid,  and  various 
balsamic  extracts,  administered  by  means  of  an  atomiser. 

Remedies  for  Obesity. 

Mrs.  Frost's  Anti-Obesity  Remedy. — -The  active  ingredient  is  extract  of 
fucus  vesiculosus. 

Grey's  Specific. — Contains  47-2  per  cent,  of  free  sulphur  and  a  bitter 
(?  gentian). 

Russel's  Anti-Corpulent  Cure. — Citric  acid  (twenty  grains  to  half  an 
ounce),  glycerine,  and  water.  The  pink  tablet  contains  the 
saccharine. 

Trilene  Tablets. — Sugar  and  a  vegetable  constituent  of  unknown  nature. 

Cosmetic  Applications. 

Mrs.  Allen's  Hair  Restorer. — Lead  acetate,  milk  of  sulphur,  scented 
with  oil  of  cinnamon. 

Harlene. — Glycerine,  alcohol,  ammonia,  and  oil  of  cassia. 

Koko. — Borax,  glycerine,  and  rose  water. 

Mexican  Hair  Restorer. — Lead  acetate,  precipitated  sulphur,  glycerine, 
and  water. 

Tatcho. — Purified  oil  of  paraffin  and  essential  oil  of  lemon. 

Ointments  and  Liniments. 

Cuticura. — Vaseline  and  oil  of  bergamot. 

Elliman's  Embrocation. — Acetic  acid,  turpentine,  and  white  of  egg. 

Holloway's  Ointment. — Turpentine,  resin,  olive  oil,  lard,  wax,  and 
spermaceti. 

Homocea. — Camphor,  oil  of  cajuput,  and  lard. 

St.  Jacob's  Oil. — -Oil  of  turpentine,  ol.  succini,  soft  soap,  and  capsicum, 

Lineel  Liniment. — Zinc  and  magnesium  chlorides  with  glycerine. 

Singleton's  Golden  Ointment. — An  imitation  of  ung.  hyd.  nit.  dil. 

Miscellaneous  Preparations. 

Suer's  Piles  Cure. — Ointment  of  galls,  and  hamamelis  with  lanoline 
basis  ;  the  powder  contains  precipitated  sulphur,  and  magnesium 
carbonate. 

Californian  Syrup  of  Figs. — Senna  (active  constituent),  syrup  of  figs, 
and  cinnamon. 

Doan's  [Backache)  Pills. — (1)  White-coated  aperient  (dinner  pills), 
podophyllin,  aloin,  rhubarb,  and  peppermint ;  (2)  brown-coated 
(backache),  oil  of  juniper  and  a  resinous  constituent  (?  benzoin). 

Guy's  Tonic. — Phosphoric  acid,  tinct.  cocci,  infusion  of  gentian,  and 
chloroform  water. 

Dalby's  Carminative. — Pulv.  rhei,  magnes.  carb.,  glycerine,  sugar,  ol. 
menth.  pip.,  and  ol.  anethi,  and  a  small  quantity  of  laudanum. 

Chlorodyne.- — Chloroform,  ether,  hydrocyanic  acid,  morphine,  cannabis 
indica,  capsicum,  peppermint,  treacle. 
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Clarke's  Blood  Mixture. — The  active  constituent  is  potassium  iodide 
(about  six  grains  to  the  ounce). 

Oxien. — Powdered  sugar  and  starch,  and  ol.  gaultheriae. 

Ozerine. — Potassium  bromide  and  ammonium  iodide  with  chloroform 
water. 

Pink  Pills. — Iron  sulphate,  an  alkaline  carbonate,  and  liquorice, 
thickly  coated  with  sugar  and  coloured  with  carmine. 

Phospherine. — Quinine,  phosphates,  and  hypophosphites. 

Seigel's  Syrup. — Aloes,  capsicum,  liquorice,  and  treacle. 

Steedman's  Teething  Powders.—' Calomel  and  starch. 

Warner's  Safe  Cure. — Potassium  nitrate  (about  ten  grains  to  the 
ounce)  and  various  diuretic  herbs. 

Woodward’s  Gripe  Water.— Liquor,  magnes.  carb.,  ol.  anethi,  sugar,  and 
a  trace  of  alcohol. 

Drink  Cures. 

Mrs.  Terry's  contains  sugar  (98  per  cent.),  salt  (2  per  cent.). 

Antidipso. — Potassium  chlorate  and  sugar. 

The  British  Medical  Association  has  issued  a  very  full  list  of  Quack 

Remedies  in  book  form  which  should  be  read  by  every  one  who  does 

not  wish  to  be  swindled  or  poisoned  by  such.  It  has  gone  very  rapidly 

through  two  or  three  editions  of  two  or  three  volumes. 


A  CHAPTER  ON  MEDICAL  JURISPRUDENCE  IN 

INDIA 

BY 

W.  J.  Buchanan,  BA.,  M.D.,  D.P.H.,  Major  I.M.S.,  Editor  of  the 
“  Indian  Medical  Gazette,”  Inspector-General  of  Prisons 
in  Bengal. 

In  this  chapter  attention  is  drawn  to  those  aspects  of  medical 
jurisprudence  which  will  more  especially  interest  practitioners  of 
medicine  in  India  and  other  parts  of  the  East  under  British  rule.  The 
facts,  figures,  and  experiences  here  noted  do  not  come  within  the 
average  experience  of  practitioners  in  temperate  climates. 

The  medical  witness  in  India  is  confronted  with  special  difficulties 
in  his  attempt  to  get  at  the  truth  in  criminal  cases.  These  have  been 
well  summarised  by  Waddell  (“  Medical  Jurisprudence  for  India,” 
p.  14,  ed.  1904)  : — 

(1)  Rapidity  with  which  deconrposition  destroys  dead  bodies  in 
the  hot  climate  ; 

(2)  Facilities  for  concealing  and  destroying  dead  bodies,  together 
with  the  general  practice  of  rapid  cremation  or  burial  within  a  few 
hours  after  death  ; 

(3)  Insufficient  particulars  of  the  crime  in  the  police  reports  accom¬ 
panying  the  alleged  assaulted  person,  or  a  decomposed  dead  body ; 

(4)  Untrustworthiness  of  so  much  native  evidence,  owing  to  the 
wide  prevalence  of  false  swearing  and  fabricating  false  charges. 

1.  Rapid  decomposition  often  renders  the  autopsy  not  only  a  diffi¬ 
cult,  but  a  very  trying,  operation  for  the  medical  officer.  It  is,  never¬ 
theless,  his  duty  to  perform  it  as  thoroughly  as  possible.  In  some 
cases  the  result  will  be  that  no  certain  clue  will  be  found  ;  in  most, 
however,  it  is  possible  to  determine  at  least  the  cause  of  death. 

A  dead  body  which  has  come  into  the  hands  of  the  police  has  to  be 
carried  in  the  hot  weather,  covered  up  with  a  cloth  and  wrapped  in  a 
piece  of  bamboo  matting,  for  many  miles — thirty,  forty,  or  even  sixty 
— to  the  nearest  medical  officer  who  alone  is  authorised  or  competent 
to  make  the  medico-legal  examination.  There  may  have  been  delay 
before  the  body  was  found,  there  almost  certainly  has  been  delay  after 
the  body  was  found,  and  as  the  body  is  sent  in,  either  by  country  carts 
or  carried  swung  from  a  pole  by  two  coolies,  at  a  rate  of  about  two  or 
three  miles  an  hour,  it  is  easily  understood  how  in  the  blazing  sun  or 
in  the  still  Indian  “  hot  weather”  night  the  process  of  decomposition 
may  be  well  advanced  before  the  body  reaches  the  mortuary.  It  is 
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comparatively  rare,  however,  for  a  body  to  be  too  decomposed  for 
the  medical  officer  to  be  unable  to  find  the  cause  of  death.  Even  in 
the  damp  warm  climate  of  Calcutta  this  plea  is  but  seldom  used.  In  a 
series  of  over  thirteen  hundred  cases  examined  at  the  Alipore  Morgue 
only  thirteen  were  reported  to  be  “  too  decomposed  ”  for  the  purpose. 

2.  The  second  difficulty  is  the  rapid  cremation  or  burial  of  bodies. 
The  bodies  of  Hindus  who  die  are  cremated,  and  the  bodies  of  Mahome¬ 
tans  are  buried  on  the  day  of  death.  Even  in  cases  of  Europeans  and 
in  the  cold  weather  it  is  seldom  that  a  funeral  takes  place  much  later 
than  twelve  hours  from  the  time  of  death.  But  besides  these  legiti¬ 
mate  methods  of  disposal  of  bodies  there  are  many  others  in  India. 
Bodies  are  easily  concealed  in  rivers,  wells,  swamps,  pieces  of  jungle, 
or  among  the  standing  crops.  In  such  places  the  body  is  soon  found 
by  jackals,  crows,  dogs,  or  if  in  a  river  by  crocodiles,  fish,  etc.,  and  is 

soon  mangled  out  of  all  recognition. 

3.  Again,  the  police  report  which  accompanies  the  body  gives  the 
medical  officer  a  few  particulars  as  to  where  the  body  was  found,  but 
it  rarely  gives  him  any  clue  to  the  cause  of  the  injuries,  and  the  vague 
statements  of  “  believed  to  have  been  beaten,”  or  such- like,  are  often 
contradictory  and  not  improbably  false,  or,  to  put  it  mildly,  vague  and 
misleading. 

4.  The  fourth  difficulty  is  the  falseness  of  much  of  the  evidence 

given  by  natives  of  India.  It  is  a  disputable  point  how  much  of  this 
is  due  to  “  inherent  Oriental  deceit,”  as  one  author  puts  it,  or  to  fear, 
stupidity,  apathy,  or  malice,  or  to  the  fact  that  the  witnesses  have 
been  “  tutored  ”  by  the  police.  Such  false  charges  are  generally  sup¬ 
ported  by  wonderfully  minute  direct  or  circumstantial  evidence  ;  in 
fact,  it  is  owing  to  the  evidence  being  often  too  good  that  it  is  sus¬ 
pected  and  found  to  be  false.  .  . 

It  would  be  a  great  mistake  to  imagine  that  the  Indian  criminal  is 

a  monster  of  iniquity  ;  the  vast  majority  of  them  are  mild  and  some¬ 
what  simple  men.  ‘in  the  Punjab  and  on  the  frontier  the  violent 
criminal  is  to  be  found,  but  the  “  habitual  ”  criminal  of  an  Indian 
prison  is  usually  merely  a  habitual  thief.  Murderers  are  often  mild 
and  inoffensive- looking  men,  and  indeed  they  are  very  frequent  y 
what  the  school  of  Lombroso  calls  4£  criminals  by  passion  ;  thal  is, 
they  have  attacked  or  assaulted  their  victim  not  as  the  result  ol  long 
premeditation,  but  in  a  moment  of  passion,  roused  by  some  outrage 
done  by  the  victim  to  some  member  of  the  murderer  s  family.  Any 
large  prison  in  India  will  be  able  to  produce  a  dozen  or  more  such  cases, 
and  they  are  generally  well-behaved  and  quiet  in  prison.  There  are, 
however,  other  cases  where  the  moral  insensibility  isp  aye  is  so 
inhuman  and  unnatural  that  in  the  European  mind  the  utmost  indig¬ 
nation  is  aroused  ;  e.g., 


A  master  murdered  his  servant  and  dragged  the  body  to  the  door  of  lus  enemj 
solelv  in  order  that  a  charge  of  murder  might  be  brought  t:  e  lath s  . 

father  murdered  his  daughter,  because  his  neighbour  had  slandered  her, 
that  her  blood  might  be  upon  the  neighbour’s  head. 
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This  moral  insensibility  of  the  natives  of  India  is  well  known,  and 
is  illustrated  in  other  cases,  as  in  their  apathy  during  accidents  or 
assaults  or  when  they  calmly  look  upon  the  struggles  of  a  drowning  man, 
or  as  in  a  case  seen  by  the  present  writer  where  a  group  of  Mahometans 
would  not  stir  to  lift  out  of  the  way  a  small  native  child  who  sat  playing 
in  the  middle  of  the  road,  though  a  runaway  horse  and  trap  were 
rushing  down  the  road,  and  though  their  attention  was  called  to  the 
child  and  to  the  runaway  horse  in  ample  time  to  save  life. 

THE  ONSET  OF  CADAVERIC  CHANGES  IN  INDIA 

The  classical  experiments  on  this  point  were  undertaken  in  1883 
in  Calcutta  by  Dr.  Coull  Mackenzie,  for  many  years  police  surgeon  in 
Calcutta. 

It  is  obvious  that  it  may  often  be  a  matter  of  the  greatest  import¬ 
ance  to  ascertain  the  hour  of  death.  Hence  a  study  of  the  time  of 
onset  of  cadaveric  change  becomes  a  necessity  for  the  medico-legal 
expert. 

Mackenzie’s  observations  were  made  in  a  large  hospital  in  Calcutta 
in  the  months  of  July,  August,  and  September  (average  aerial  tempera¬ 
ture  85*5°  F.),  and  in  October  (average  temperature  81°  F.)  ( Ind .  Med. 
Gaz.,  1889,  p.  167,  etc.).  The  bodies  were  those  of  patients  who  had 
died  of  chronic  disease  in  the  hospital.  The  following  is  a  summary 
of  the  observations  made  by  Mackenzie  (Waddell’s  “  Medical  Juris¬ 
prudence,”  p.  73)  : — 


Changes,  onset  of. 

Average. 

Earliest. 

Latest. 

hrs. 

mins. 

hrs. 

mins. 

hrs. 

mins. 

Muscular  irritability  lasts  from  death 

1 

51 

0 

31 

4 

30 

Rigor  mortis  begins . 

1 

56 

0 

40 

7 

0 

Ditto,  duration  of . 

19 

12 

3 

0 

40 

0 

Green  discoloration  appears  .... 

26 

4 

7 

10 

41 

0 

Ova  of  flies  appear . 

25 

57 

3 

20 

41 

30 

Moving  maggots  appear . 

39 

43 

24 

18 

76 

0 

Vesications  appear . 

49 

34 

35 

0 

72 

0 

Evolution  of  gases  .  ...  .  . 

18 

17 

5 

50 

34 

30 

These  observations  may  be  compared  with  those  of  Assistant  Sur¬ 
geon  Purna  Chander  Singh,  of  the  Patna  Medical  School,  which  are 
reported  in  detail  in  the  Indian  Medical  Gazette  for  June,  1902,  p.  234. 
These  observations  were  made  in  the  very  hot  months  of  May,  June, 
and  July  at  Patna,  a  very  hot  place  : — 

Case  1.  Female,  aged  forty- two.  Body  examined  twenty  and  a  half  hours 
after  death.  Body  swollen  ;  vesicles  on  arms,  neck,  and  chest  ;  brain  soft  and 
pulpy  ;  vesicles  on  surface  of  lungs,  heart,  liver,  kidneys,  and  uterus  decomposed. 
Date  9th  May,  1901.  Maximum  temperature,  105°  F.  ;  minimum  79°  F. 

Case  2.  Hindu  male,  aged  thirty,  died  of  assault.  Body  examined  fifteen 
hours  after  death.  Abdomen  distended  ;  brain  soft  ;  other  organs  slightly 
decomposed.  Maximum  temperature  85°  F.  ;  minimum  71  "5°  F.  Date  21st 
October  1900. 
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Case  3.  Hindu  male,  aged  forty,  beaten  to  death.  Body  examined  twenty-six 
hours  after  death.  Abdomen  distended  ;  vesication  on  leg  and  thigh  ;  brain 
soft ;  lungs,  heart,  etc.,  discoloured  and  softened.  Date  30th  May.  Maximum 
temperature  86°  F.  ;  minimum  76°  F. 

Case  4.  Hindu  male,  aged  forty,  died  of  fracture  of  skull.  Body  examined 
forty  hours  after  death.  Cuticle  detached  ;  bullae  on  different  parts  ;  eyes 
swollen  ;  tongue  protruded  ;  faeces  had  escaped  from  anus  ;  hair  of  head  easily 
detached;  brain  reddish,  soft  or  pulpy;  lungs  decomposed;  blebs  on  their 
surface  ;  liver,  spleen,  etc.,  soft  and  decomposed.  Date  2nd  July.  Maximum 
temperature  92°  F.  ;  minimum  77°  F. 

Case  5.  Hindu  male,  aged  forty-five.  Body  examined  forty-one  hours  after 
death.  Body  swollen  ;  blebs  ;  cuticle  detached  ;  faeces  escaped  ;  brain  very 
soft,  and  could  not  be  removed  entire  ;  all  organs  decomposed.  Date  1st  Sep¬ 
tember.  Maximum  temperature  88*3°  F. 

Case  6.  Hindu  male,  aged  thirty-five,  died  of  peritonitis  after  an  assault. 
Body  examined  thirty-two  hours  after  death.  Body  swollen  ;  blebs  on  abdo¬ 
men  ;  face  swollen  ;  tongue  protruding  ;  faeces  escaped  ;  all  organs  discoloured 
and  softened.  Date  15th  March.  Maximum  temperature  85°  F.  ;  minimum 
57°  F.  ;  mean  69°  F. 

The  writer  adds  : 

“  The  soft  pulpy  condition  of  the  brain,  on  account  of  which  the  organ  could 
not  be  removed  entire  from  the  skull,  occurred  in  Patna  within  twenty  and  a 
half  hours  of  death  in  May,  within  thirty-one  hours  in  June,  thirty-seven  hours 
in  July,  and  forty-one  hours  in  September.”  It  may  be  noted  that  May  is  the 
hottest  month  in  the  year  at  Patna,  as  from  June  to  October  the  rains  sensibly 
modify  the  fierceness  of  the  heat.” 

These  observations  therefore  show  that  decomposition  sets  in  early 
in  the  hot  weather  in  India,  and  advances  with  a  rapidity  quite  out  of 
the  experiences  of  European  medical  jurists  ( vide  Vol.  I.). 

Under  certain  conditions  putrefaction  and  decomposition  may  not 
take  place  ;  but  the  body  may  undergo  the  post-mortem  change  known 
as  saponification. 

SAPONIFICATION,  WITH  FORMATION  OF  ADIPOCERE 

[This  has  already  been  fully  discussed  ( vide  Vol.  I.).  The  following 
cases  are,  however,  valuable  as  facts. — Ed.] 

Some  years  ago  Mackenzie,  then  police  surgeon  of  Calcutta,  pub¬ 
lished  eight  cases,  and  I  have  been  able  to  collect  three  more  bearing 
on  this  question. 

The  eleven  cases  are,  briefly,  as  follows  : — 

1.  A  body  was  found  in  an  advanced  state  of  saponification  on  removal  fiom 

a  tank  where  it  had  lain  for  “  several  days.” 

2.  The  body  of  a  groom,  exhumed  from  a  damp  Mahometan  burial-ground 
four  days  and  four  hours  after  interment,  was  found  to  be  in  an  advanced  state 
of  saponification. 

3.  A  Chinawoman  disinterred  seventy-six  hours  after  burial  was  also  found  in 
an  advanced  state  of  saponification. 

4.  A  Bengali  was  drowned  in  the  river  Hoogli,  the  body  was  recovered  aftei 

three  days,  and  the  internal  organs  were  found  saponified. 

5.  The  body  of  a  European,  two  days  in  the  water,  was  examined,  and  all 

the  external  portions  of  the  body  were  found  to  be  saponified. 

6.  The  body  of  a  European  sailor  was  recovered  from  the  river  eight  days  and 
ten  hours  after  drowning.  The  external  parts,  the  heart,  liver  and  spleen,  were 
found  saponified. 
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7.  The  body  of  a  sailor  recovered  from  the  river  on  the  fifteenth  day  was 
found  to  be  in  an  advanced  state  of  saponification. 

8.  The  body  of  a  European  youth  was  recovered  after  having  been  in  the 
river  seven  days  ;  it  was  in  an  advanced  state  of  saponification . 

To  the  above  eight  cases  of  Mackenzie  I  may  add  three  more  recent  ones  — 

9.  D.  M.  Moir’s  case.  A  body  was  exhumed  after  having  lain  in  a  damp  grave, 
at  the  depth  of  three  feet,  on  the  side  of  a  lake.  The  body  was  so  much  saponified 
that  Moir  was  able  to  completely  confirm  the  previous  post-mortem  examina¬ 
tion.  The  soil  in  which  the  grave  had  been  dug  was  damp,  being  saturated  with 
the  rain  of  the  previous  three  months’  monsoon. 

10.  The  tenth  case  is  recorded  by  Dr.  R.  S.  Ashe.  The  body  was  that  of  a 
boy,  aged  nine,  exhumed  four  days  after  burial.  The  skin  of  the  abdomen, 
chest,  and  extremities  was  found  to  be  mottled  and  waxy -looking,  and  free  from 
offensive  odour.  Portions  were  sent  to  the  chemical  examiner,  Calcutta,  who 
reported  that  “  partial  saponification  had  taken  place  in  the  tissues.”  This 
opinion  was  also  confirmed  by  the  Professor  of  Pathology  at  the  Medical  College, 
to  whom  the  specimens  were  also  submitted  for  opinion. 

11.  The  assistant  surgeon  s.s.  Mitra  informed  Gibbons  that  in  December, 
1897,  he  had  examined  a  case  of  saponification  of  the  entire  body,  which  from 
the  history  must  have  been  buried  within  three  months. 

In  view  of  the  above  eleven  cases,  it  is  scarcely  possible  to  hold  to 
the  European  view  that  a  long  period  of  weeks  and  months  is  necessary 
for  the  formation  of  adipocere. 

MUMMIFICATION, 

or  the  desiccation  of  the  body,  may  also  occur  in  India,  not  in  the 
damp  heat  of  Lower  Bengal,  but  in  the  dry  sandy  deserts  of  Upper 
India.  . 

AGE 

In  India,  children  from  seven  to  twelve  years  are  deemed  incapable 
of  committing  a  crime  unless  they  have  attained  a  certain  degree  of 
maturity  of  understanding  (I.  P.  Code,  ss.  82,  83).  Sexual  intercourse 
with  a  girl  under  the  age  of  twelve  years  is  rape,  according  to  the  law 
of  India,  even  if  she  consents,  or  is  the  individual’s  own  wife  (I.  P. 
Code,  375).  In  other  cases  of  kidnapping  or  enticing  for  purposes  of 
prostitution,  the  question  may  arise  as  to  whether  the  girl  is  over  or 
under  sixteen  years  of  age.  Under  I.  P.  Code,  s.  90,  only  a  person 
over  twelve  years  can  give  valid  consent  to  suffer  harm  from  any  act 
done  in  good  faith. 

The  requirements  of  the  Indian  Factory  Act  may  also  necessitate 
the  determination  of  the  age  of  a  child,  as  no  child  under  seven  shall 
be  employed,  and  children  between  seven  years  and  twelve  shall  work 
not  more  than  nine  hours  a  day,  shall  have  one  hour  for  rest  and  four 
holidays  per  month. 

The  only  published  records  bearing  on  this  point  which  are 
specially  derived  from  observations  on  natives  of  India  are  those  by 
Powell  published  in  the  June  issue  of  the  Indian  Medical  Gazette,  1902. 

[Powell’s  table  of  dentition  closely  approximates  to  that  given  in 
Vol.  I.— Ed.] 

Powell  also  remarks  :  The  first  molars  appear  with  great  regu- 
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larity  in  the  sixth  or  seventh  year.  Of  forty-one  children  aged  seven, 
all  had  their  first  permanent  molars.  .  .  .  All  nine-year-old  children, 
natives,  Jews,  andParsees,  had  had  all  their  permanent  incisors.”  The 
canines  show  greater  variation.  They  usually  appear  in  the  eleventh 
to  twelfth  year,  but  Powell  has  seen  permanent  canines  in  a  child  of 
nine.  The  second  molars  come  with  great  regularity  in  the  eleventh 
or  twelfth  year.  He  has  “  never  seen  a  Hindu  or  Mussulman  child  of 
twelve  without  the  second  molars.”  He  has  also  seen  wisdom  teeth 
as  early  as  thirteen  years  and  two  months. 

RELATION  OF  HEIGHT  AND  WEIGHT 

There  are  no  observations  published  on  the  relations  of  height  and 
weight  according  to  age  for  the  peoples  of  India.  The  following  table, 
compiled  by  the  present  writer  from  weights  and  measurements  of 
28,000  male  adult  prisoners  admitted  into  Bhagulpore  Central  Gaol, 
may  be  given.  It  is  closely  allied  to  a  similar  table  which  was  com¬ 
piled  on  the  same  lines  at  Nagpur,  in  the  Central  Provinces,  and  may 
be  taken  to  represent  the  average  height  for  weight  of  the  peasant 
population  of  the  part  of  Bengal  known  as  Bihar  : — 


■ 

Height. 

Weight. 

Number  of  Observations. 

5  ft.  0  in.  . 

100  lbs. 

. 

1,863 

102  „  • 

2,059 

5  „  2  . . 

106  „ 

5,226 

5  „  3  „  . 

109  „ 

5,787 

5  „  4  „  . 

112  „ 

6,107 

n  r; 

115  „ 

3,040 

5  ,,  6  ,,  . 

118  „ 

2,498 

5  „  7 . 

121  „ 

1,389 

5  ,,  8  ,,  . 

125  „ 

623 

n  9 

*■ ’  >  >  ’  ’ 

129  „ 

220 

The  average  weight  of  a  Bihar  peasant  may  be  taken  to  be  110  lbs., 
and  his  average  height  5  ft.  3  in. 

What  has  been  called  in  India  “  Buchanan’s  formula  ”  for  calcu¬ 
lating  weight  for  height  is  as  follows  : — 

“  Taking  5  ft.  as  equal  to  100  lbs.,  add  3  lbs,  in  weight  for  every 
inch  above  5  ft.,  e.g.,  5  ft.  5  in.  =  100  +  (3  X  5)  =  115  lbs. 

In  the  case  of  men  over  5  ft.  8  in.  in  height  it  was  found  that  the 
addition  of  4  lbs.  for  each  inch  gave  a  weight  which  was  not  far  from 
correct. 

RACIAL  DIFFERENCES  IN  THE  SKELETON 

This  has  been  worked  out  in  detail  by  Dr.  Havelock  Charles,  of 
the  I.M.S.,  Professor  of  Anatomy  in  the  Calcutta  Medical  College. 
His  observations  (published  in  “Transactions  of  Indian  Medical 
Congress,”  1884)  were,  it  is  understood,  made  in  the  dissecting  room 
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of  the  Medical  School  at  Lahore,  in  the  Punjab.  These  might  well  be 
of  importance  in  the  case  of  the  disappearance  of  a  European  in  India, 
and  the  production  of  bones  by  the  police  : — 

Spinal  Column. — “  As  a  rule  the  body  of  a  Punjabi’s  lumbar  vertebra 
is  thicker  behind  than  in  front.  As  the  bone  matures  with  age  the 
excess  of  the  posterior  over  the  anterior  depth  becomes  more  pro¬ 
nounced. 

“  In  the  female  the  anterior  measurement  is  greater  than  the 
posterior.  .  .  . 

“  The  fifth  lumbar  vertebra  is  only  exceptionally  wedge-shaped,  as 
in  the  European. 

“  Up  to  age  of  twelve  none  of  the  typical  changes  have  taken 
place,  but  the  deepest  part  of  the  body  of  a  lumbar  vertebra  is  behind 
and  not,  as  in  the  European,  in  front.” 

The  lumbar  curve  is  straight  or  very  slightly  convex.  Ninety-six 
is  the  index  for  the  European  lumbar  curve  (Turner),  106*8  for  the 
native  of  the  Punjab. 

The  accessory  processes  of  the  fifth  lumbar  vertebra  are  frequently 
largely  developed  in  the  native,  and  often  articulate  with  the  alae  of 
the  sacrum. 

The  articular  surfaces  of  the  sacrum  I  found  in  78*7  per  cent,  of 
cases  to  be  formed  of  only  two  vertebrae.  In  European  sacra  this  is 
formed  of  three  vertebrae  (Macalister). 

Acetabulum.— The  differences  are 

1 .  In  natives  of  India  the  ischial  portion  of  the  facies  lunata  is  very 
large.  The  rim  of  the  acetabulum  here  is  very  prominent,  and  the 
groove  for  the  obturator  externus  muscle  is  consequently  deep. 

2.  The  extension  forwards  and  the  widening  out  of  the  lower  horn 
of  the  facies  lunata,  whereby  the  cotyloid  notch  is,  as  it  were,  partly 
bridged  over  instead  of  being  an  irregular  open  space.  It  looks  as 
if  the  transverse  ligament  were  ossified  on  its  ischial  side. 

3.  The  cotyloid  notch,  which  in  the  European  bone  is,  as  a  rule, 
open,  presents  in  well-marked  Indian  bones  the  characteristic  of  being 
arched  over  by  the  forward  and  upward  prolongation  of  the  inferior 
cornu  of  the  facies  lunata.  The  superficial  boundary  of  the  cotyloid 
notch  in  Europeans  consists  of  the  transverse  ligament  alone  ;  the  same 
boundary  in  the  Indian  consists  of  bone  (part  of  the  ischium  plus  the 
transverse  ligament). 

The  Head  of  the  Femur. — The  articular  area  is  of  greater  extent 
relatively  and  absolutely  than  that  of  a  European  bone.  The  sur¬ 
face  is  specially  prolonged  to  adapt  itself  to  the  modified  facies  lunata 
of  the  acetabulum  during  extreme  flexion  and  partial  abduction, 
and  during  semi-flexion  and  extreme  abduction  occurring  at  the  hip- 
joint  in  the  squatting  and  sartorial  postures. 

The  Neck  of  the  Femur  is  longer  relatively  than  in  the  European. 

The  upper  surface  of  the  internal  condyle  of  the  femur  is  partly 
articular.  This  is  not  so  in  Europeans,  where  it  is  merely  rough  for 
the  insertion  of  the  gastrocnemius.  It  is  due  to  the  power  of  extreme 
flexion  possessed  by  the  Oriental  knee  joint. 
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The  Head  of  the  Tibia  is  set  on  the  shaft  very  obliquely.  An 
Oriental  tibia  can  easily  be  held  by  the  finger  and  thumb  when  the 
internal  tuberosity  is  grasped  behind  by  them. 

The  upper  surface  of  the  internal  tuberosity  slopes  considerably 
downwards  and  inwards  ;  it  is  never  flat,  as  in  European  bones. 

The  external  tuberosity  of  the  tibia  has  its  condylar  surface  convex 
from  before  backwards,  and  the  articular  surface  is  well  prolonged 
downwards  posteriorly. 

The  upper  part  of  the  tibial  diaphysis  is  commonly  directed 
obliquely  backwards. 

On  the  anterior  margin  of  the  lower  extremity  of  the  tibia  a  facet 
will  be  found  in  most  cases  on  what  is  the  ligamentous  area  of  the 
European  bone. 

In  upwards  of  17  per  cent,  of  tibiae  a  second  facet  on  the  same 
border,  but  occupying  a  more  internal  position,  will  be  seen.  Both 
these  articulate  with  corresponding  articular  areas  on  the  upper  surface 
of  the  neck  of  the  astragalus. 

The  Astragalus  differs  considerably  from  the  European.  There 
is  a  facet  on  the  upper  surface  of  the  neck  to  the  outer  side  ;  there  is 
a  facet  on  the  same  surface  more  internally,  which  is  continuous 
posteriorly  with  the  trochlea,  and  internally  with  the  pyriform  mal¬ 
leolar  surface. 

The  outer  margin  of  the  neck  of  the  astragalus  is  markedly  thinner 
than  in  the  European  bone.  The  Under -surf ace.-  In  the  European 
bone  the  deep  concavity,  or  articulation  with  the  large  convex  facet 
on  the  upper  surface  of  the  os  calcis,  is  generally  bounded  by  two 
sharp  non-articular  margins.  In  Oriental  bones  the  outer  margin  is 
frequently  articular  on  its  inferior  aspect,  as  this  part,  when  the 
facet  exists,  articulates  with  the  upper  surface  of  the  greatei  process 
of  the  os  calcis. 

The  Os  Calcis. — On  the  upper  surface  of  the  great  process  there 
is  often  amongst  Orientals  a  facet  continuous  with  the  larger  posterior 
articular  surface  of  the  body  of  the  bone,  whereas  this  surface  is  lough 
in  European  bones. 

The  Skull.— For  practical  purposes  it  may  be  assumed  that  most 
male  Indian  skulls  have  a  cubic  capacity  of  1,360  cc.  or  under,  whereas 
the  European  male  skull  runs  to  1,500  cc.  and  upwards.  The  measure¬ 
ment  of  the  cranial  capacity  can  be  made  by  mustard  seed,  easi  y 
procurable,  when  small  shot  is  not  available.  Dr.  Charles  a  so  points 
out  that  it  is  rash  to  assume  that  the  bones  of  an  Oriental  are  neces¬ 
sarily  smaller  than  those  of  a  European.  Many  large,  a  up 
countrymen  5 5  have  large  bones. 

WEIGHT  OF  VISCERA 

The  following  table  has  been  compiled  by  the  present  writer  from 
his  own  observations,  and  others  made  by  Dr.  R.  Mad  ox,  •  • 

upon  adult  male  prisoners  in  Bengal,  who  had  died  of  disease  in 

prison ; — • 
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Native  Males. 


Number 
of  Cases. 

Average 

Weight. 

Highest. 

Lowest. 

Causes  of 
Death. 

Oz. 

Oz. 

Oz. 

Liver . 

333 

44 

108 

13 

Spleen . 

314 

104 

64* 

1 

*  Malarial. 

Lung,  right  .... 

224 

16 

52  f 

5 

fPneumonia. 

,,  left  .... 

224 

14i 

43 

5 

— 

Heart . 

238 

74 

20  % 

4 

^Apoplexy. 

Kidney,  right 

246 

*3  3 

o4 

8 

2 

* — 

,,  left  .... 

246 

•3  3 

8 

2 

— 

Brain . 

143 

44 

56 

33 

- - 

Native  Females. 


Number  of 
Cases. 

Average 

Weight. 

Highest. 

Lowest. 

Oz. 

Oz. 

Oz. 

Liver . 

88 

37-1 

62 

16 

Spleen . 

91 

6-1 

48 

1 

Lung,  right . 

49 

94 

20 

6 

,,  left . 

49 

94 

17 

4 

Heart . 

46 

6 

9 

4 

Kidney,  right . 

68 

•31 

°2 

6 

1 

,,  left . 

68 

3-1 

6 

1 

Brain . 

. 

7 

37 

42 

■2,5 

1 

VIOLENT  DEATHS 

The  largest  number  are  due  to  accident  ;  then  comes  suicide,  and 
lastly  homicide. 

Suicide. 

Dr.  Kenneth  McLeod  published  a  valuable  monograph  on  suicide 
in  India.  From  this  it  appears  that  in  Bengal  and  the  Punjab  the 
reported  average  annual  suicide  rate  for  the  five  years  which  ended 
1876  was  in  Bengal  31*3  and  Punjab  12*7  per  million  of  the  popula¬ 
tion  ;  in  Madras  it  was  62  for  males  and  68  for  females  ;  in  the  United 
Provinces  of  Agra  and  Oudh  27*8  for  males  and  71  for  females  ;  in 
Calcutta  it  was,  males  64,  and  females  104  per  million.  In  India 
the  female  suicide  rate  always  exceeds  that  of  males,  the  reverse  being 
the  case  in  England. 

Kenneth  McLeod  also  gave  the  following  table  on  the  various 
methods  of  suicides  per  thousand  of  the  two  sexes  in  Calcutta  : — 
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Method. 

Males  per 
Thousand. 

Females  per 
Thousand. 

Hanging . 

179 

346 

Drowning . 

127 

54 

Poison . 

547 

562 

Cuts  and  stabs . 

59 

16 

Gunshot . 

37 

Otherwise . 

51 

22 

From  this  it  is  seen  that  in  that  city  the  favourite  means  of  suicide 
is  poison,  but  this  does  not  apply  to  other  parts  of  the  country. 

The  following  table  is  compiled  from  four  provinces  in  India  : — 

Methods  of  Suicide  in  India  per  Thousand  Suicides  in  each  Sex. 


Method. 

I 

Males. 

Females. 

Hanging . 

368 

278 

Drowning . 

354 

576 

Poison . 

168 

119 

Cuts  and  stabs . 

.65 

11 

Gunshot . 

25 

— 

Otherwise . 

1  1  *  •  |  *•'  -  f  ‘ 

20 

16 

From  this  it  will  be  seen  that  male  would-be  suicides  prefer  first 
hanging,  then  drowning,  and  then  poison,  while  females  far  and  away 
prefer  drowning,  then  hanging,  and  next  poison. 

The  chief  causes  of  suicide  are  shame,  grief,  physical  suffering, 
revenge  (Chevers),  and  from  religious  motives,  as  in  the  now  abolished 
[illegal — a  trial  arose  on  a  case  in  1905  ( vide  Lancet,  February  18th, 
1905) — Ed.]  custom  of  sati,  where  the  widow  threw  herseli  on  the 
funeral  pyre  of  her  deceased  husband. 

Homicide. 

The  causes  which  lead  a  man  to  murder  another  are  often  in  India 
trivial  in  themselves  :  quarrels  about  land,  murder  for  the  sake  of 
robbery,  such  as  the  ancient  thuggi  and  the  more  modern  form  0 
datura  poisoning,  and  murder  arising  from  outrages  done  to  husban 

or  to  wife. 

Infanticide. 

The  special  causes  why  infanticide  is  common  in  India  are  the 
restrictions  placed  upon  the  remarriage  of  Hindu  widows.  Sue  women 
are  deprived  of  their  husbands  often  at  a  very  ear  y  age,  an  &ie 
exposed  to  temptations,  without  any  choice  of  remarriage.  is 
leads  to  the  destruction  of  the  offspring  of  illicit  intercourse.  Among 
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certain  classes  in  India  it  is  considered  necessary  to  have  all  the 
daughters  of  a  family  married.  This  is  not  always  possible,  and  is 
always  expensive  ;  hence  a  certain  amount  of  female  infanticide  is 
v  practised. 

Che  vers  has  recorded  a  case  where,  because  three  successive  female  children 
were  born,  the  father  exposed  the  last  born  child  in  the  jungle.  Chevers  also 
records  that  in  a  special  inquiry  ordered  by  Government  into  the  practice  it  was 
found  that  in  twenty-six  villages  out  of  308  no  female  child  under  the  age  of  six 
existed.  In  another  Rajput  village  104  boys  and  only  one  girl  were  found,  in 
another  284  boys  but  only  twenty-three  girls. 

According  to  the  law  of  India,  a  child  is  alive  or  in  being  from  the 
moment  any  part  of  the  child  has  been  brought  forth,  though  it  may 
not  have  breathed  or  been  completely  born.  “  The  causing  of  the 
death  of  a  child  in  the  mother’s  womb  is  not  homicide  ”  (I.  P.  Code, 
s.  299).  - 

Section  315  of  the  Indian  Penal  Code  also  says  : — 

“  Whoever  before  the  birth  of  any  child  does  any  act  with  the  intention  of 
thereby  preventing  that  child  from  being  born  alive,  or  causing  it  to  die  after 
its  birth,  and  does  by  such  act  prevent  that  child  from  being  born  alive,  or  causes 
it  to  die  after  its  birth,  shall,  if  such  act  be  not  caused  in  good  faith  for  the  pur¬ 
pose  of  saving  the  life  of  the  mother,  be  punished  with  imprisonment,”  etc. 

According  to  Indian  law,  proof  of  respiration  amounts  to  proof  of 
live  birth,  except  in  those  rare  cases  of  vagitus  uterinus  ;  such  cases 
are  usually  those  in  which  instrumental  aid  has  been  necessary  for  the 
extraction  of  the  child  from  its  mother’s  womb. 

CRIMINAL  ABORTION 

Criminal  abortion  is  resorted  to  in  most  countries,  but  is  said  to  be 
very  common  in  India  and  is  largely  due  to  the  non-remarriage  of 
Hindu  widows. 

Sections  312,  313,  314,  315,  and  316  of  the  Indian  Penal  Code  deal 
with  the  question  of  criminal  abortion,  and  lay  down  the  penalty  which 
may  be  inflicted  for  the  offence. 

According  to  these  sections,  the  consent  of  the  mother  is  a  most 
important  point.  Such  consent  is  held  to  mitigate,  and  absence  of 
such  consent  to  aggravate,  the  offence,  whereas  according  to  English 
law  such  consent  is  immaterial. 

The  methods  of  producing  abortion  in  India  are  usually  crude, 
and  frequently  lead  to  loss  of  life.  It  is  impossible  to  obtain  statistics 
of  the  degree  of  prevalence  of  this  offence,  as  it  is  only  the  fatal  cases 
that  come  to  the  notice  of  the  police.  If  the  case  recovers,  the  pyrexia 
is  attributed  to  malaria,  and  if  the  woman  dies,  and  a  complaint  is 
not  immediately  lodged,  the  body  is  burned  or  thrown  into  the  river. 

The  methods  are  either  mechanical  or  medicinal. 

Mechanical. — A  very  common  method  is  by  the  use  of  “  abortion 
sticks.”  Those  commonly  used  are  twigs  of  Plumbago  Rosea,  lal  chitra 
in  the  vernacular,  or  of  the  oleander,  Nerium  Odorum.  These  sticks 
are  five  or  six  inches  long,  and  are  passed  into  the  uterus  either  through 
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the  membranes,  or  between  them  and  the  wall  of  the  uterus.  It  not 
infrequently  happens  that  the  wall  of  the  uterus  is  thereby  perforated, 
with  the  result  that  peritonitis  supervenes  and  death  follows. 

In  other  cases  the  “  stick  ”  used  is  not  in  itself  an  irritant,  but  it  is 
smeared  with  some  irritant  substance,  as  the  juice  of  marking  nuts 
(vernacular  bhela),  Semicorpis  Anacordium  ;  the  juice  of  jequirity 
(vernacular  rati),  Abrus  Precatorius,  or  modar,  the  milky  juice  of 
Calotrophis  Gigantea,  a  common  wild  plant  in  India. 

Medicinal. — By  the  use  of  many  indigenous  drugs,  which  are 
credited  with  ecbolic  or  emmenagogue  properties,  as  papaya  seeds 
(Carica  Papaya),  carrot  seeds,  aloes,  croton  oil,  mercury,  quicklime, 
copper,  or  even  the  juice  of  bamboo  leaves.  Not  infrequently  a  com¬ 
bination  of  more  than  one  method  is  used,  as  indeed  is  the  custom 
in  other  countries  than  India. 
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In  the  Indian  Penal  Code  “  murder  ”  is  differentiated  from  “  cul¬ 
pable  homicide  ”  and  from  causing  “  death  by  doing  a  rash  or  negli¬ 
gent  act.” 

Sections  299  to  309  of  the  Penal  Code  deal  with  these  offences. 
Culpable  homicide  is  thus  defined  (section  299)  : — 


“  Whoever  causes  death  by  doing  an  act  with  the  intention  of  causing  death, 
or  with  the  intention  of  causing  such  bodily  injury  as  is  likely  to  cause  death,  or 
with  the  knowledge  that  he  is  likely  by  such  act  to  cause  death,  commits  the 
offence  of  culpable  homicide.” 

The  following  illustrations  are  added  : — 


“A.  knows  Z.  to  be  behind  a  bush  ;  B.  does  not  know  it.  A.,  intending  to 
cause,  or  knowing  it  to  be  likely  to  cause,  Z.’s  death,  induces  B.  to  fire  at  the  bush. 
B.  fires  and  kills  Z.  Here  B.  may  be  guilty  of  no  offence,  but  A.  has  committed 
the  offence  of  culpable  homicide.  Again,  A.  by  shooting  at  a  fowl,  with  intent 
to  kill  and  steal  it,  kills  B.,  who  is  behind  a  bush,  A.  not  knowing  that  B.  was 
there.  Here,  although  A.  was  doing  an  unlawful  act,  he  was  not  guilty  of  cul¬ 
pable  homicide,  as  he  did  not  intend  to  kill  B.  nor  to  cause  his  death  by  doing  an 
act  that  he  knew  was  likely  to  cause  death.” 


Culpable  homicide  is  murder  if  the  act  by  which  death  is  caused  is 
done  with  the  intention  of  causing  death,  or  with  the  intention  of 
causing  such  bodily  injury  as  the  offender  knows  is  likely  to  cause 
death,  or  if  the  bodily  injury  intended  to  be  inflicted  is  sufficient,  in 
the  ordinary  course  of  nature,  to  cause  death.  Culpable  homicide  is 
not  murder  if  the  offender,  whilst  deprived  of  the  power  of  self-control 
by  grave  and  sudden  provocation,  causes  the  death  of  the  person  who 
gave  the  provocation,  or  causes  the  death  of  any  other  person  by 
mistake  or  accident,  provided  that  the  provocation  is  not  sought  nor 
voluntarily  provoked,  or  that  the  provocation  is  not  given  by  anything 
done  in  obedience  to  the  law,  or  that  the  provocation  is  not  given  by 
anything  done  in  the  lawful  exercise  of  the  right  of  private  defence. 

Hurt  and  Grievous  Hurt— The  medical  officer  is  frequently  called 
upon  to  decide  if  a  certain  injury  is  ‘  hurt  5  or  ‘  grievous  hurt. 

Section  319  of  the  Indian  Penal  Code  defines  hurt  thus— 


M.J.— VOL.  II. 


57 


898 


INJURIES  IN  GENERAL 


“  Whoever  causes  bodily  pain,  disease,  or  infirmity  to  any  person  is  said  to 
cause  hurt.” 

By  section  320  the  following  kinds  of  hurt  are  called  “  grievous 
hurt  ”  : — 

(1)  Emasculation  ;  (2)  permanent  privation  of  the  sight  of  either  eye  ;  (3) 
permanent  privation  of  the  hearing  of  either  ear  ;  (4)  privation  of  any  member  or 
joint  ;  (5)  destruction  or  permanent  impairing  of  the  powers  of  any  member 
or  joint ;  (6)  permanent  disfiguration  of  the  head  or  face  ;  (7)  fracture  or  dis¬ 
location  of  a  bone  or  tooth  ;  (8)  any  hurt  which  endangers  life,  or  which  causes 
the  sufferer  to  be,  during  the  space  of  twenty  days,  in  severe  bodily  pain  or  unable 
to  follow  his  ordinary  pursuits. 

Section  321  and  322  of  the  code  deal  with  “  voluntarily  ”  causing 
hurt  and  grievous  hurt. 

When  the  police  bring  an  individual  to  the  medical  officer  for 
examination  of  an  injury  a  form  is  produced,  on  which  the  police  are 
supposed  to  state  “  all  that  is  at  present  known  of  the  case.”  On 
the  back  of  this  printed  form  are  six  columns  with  the  following 
headings  :• — 

1.  Nature  of  injury,  i.e.,  cut,  bruise,  burn,  etc. 

2.  Size  of  injury  in  inches,  length,  breadth,  and  depth. 

3.  On  what  part  of  the  body  inflicted. 

4.  Slight,  severe,  or  dangerous. 

5.  By  what  kind  of  weapon  inflicted. 

6.  Remarks. 

This  form  also  requests,  if  there  is  any  fear  of  the  case  terminating 
fatally,  or  should  unfavourable  symptoms  set  in  later,  that  notice  be 
given  to  a  magistrate,  so  that,  if  necessary,  the  dying  declaration  of 
the  patient  can  be  taken  by  the  magistrate. 

One  of  the  most  common  weapons  in  use  in  India  is  the  lathi ,  or 
bamboo  staff,  so  frequently  carried  by  all  natives  of  India.  It  is  often 
bound  with  iron  or  brass,  and  in  the  hands  even  of  a  feeble  man  it  is 
and  should  be  regarded  as  a  “ deadly  weapon .”  In  1872,  Harvey 
calculated  that  32  per  cent,  of  all  medico-legal  cases  in  Bengal  were 
due  to  injuries  by  blows  of  a  lathi.  In  1901,  in  the  Arrah  district 
alone  Stevens  has  recorded  that,  out  of  223  police  cases,  in  204  the 
injuries  were  caused  by  lathi  blows,  including  twenty-four  fractures  of 
bones. 

There  is  one  form  of  severe  contusion  of  the  chest  which  is  worth 
mentioning,  as  it  is  very  likely  to  mislead  the  young  medical  officer. 
It  is  described  by  Chevers,  and  is  known  in  the  vernacular  as  bansdola , 
or  bamboo  crushing.  A  bamboo  is  placed  across  the  victim’s  chest. 
Men  sit  on  the  ends  of  it,  and  roll  it  backwards  and  forwards  over 
the  chest.  The  torture  is  horrible,  the  muscles  are  bruised,  but  in 
practised  hands  no  external  mark  is  caused  [vide  Vol.  I. — Ed.],  though 
on  post-mortem  examination  the  ribs  may  be  broken  and  the  lungs 
lacerated.  This  torture  may  also  be  applied  to  the  limbs,  or  the 
torturer  may  kneel  wdth  his  two  knees  in  the  two  “  Scarpa’s  triangles  ” 
of  the  victim.  Here  also  considerable  local  damage  may  be  done  to 
the  vessels  and  muscles  without  any  visible  external  marks. 
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INJURY  TO  ORGANS  OF  THE  BODY 

The  Spleen. 

There  is  no  special  Indian  experience  on  injury  to,  or  rupture  of, 
any  organ  of  the  body  except  the  spleen. 

Within  the  past  couple  of  years  a  considerable  amount  of  evidence 
has  been  forthcoming  which  shows  that  the  enlargement  of  the  spleen, 
which  is  so  common  in  India,  is  the  result  of  infection  by  what  is 
known  as  “  the  Leishman-Donovan  bodies,”  and  as  these  have  been 
shown  by  L.  Rogers  to  be  stages  in  the  development  of  a  trypanosome, 
it  is  clear  that  what  has  been  called  malarial  enlargement  of  the 
spleen,  or  tropical  splenomegaly,  should  be  considered  as  a  result  of 
trypanosomiasis.  It  is  probable,  however,  that  repeated  attacks  of 
any  malarial  fever  can  also  produce  enlargement  of  the  spleen,  for  it 
is  certainly  a  very  common  sequel  of  such  repeated  attacks.  From 
the  medico-legal  point  of  view  the  causation  of  the  enlargement  is, 
however,  of  small  importance  compared  with  its  results,  especially 
when  they  end  in  rupture. 

Rupture  of  the  Spleen  is  an  injury  which  is  rare  in  England,  and, 
consequently,  has  received  but  scanty  attention  from  writers  on 
medical  jurisprudence  in  the  British  Isles  [vide  Vol.  I.  Ed.].  The 
reverse,  however,  is  the  case  in  India,  where  it  is  extremely  common, 
and  is  constantly  appearing  in  the  law  courts  as  the  cause  of  death. 
In  fact,  so  common  is  it,  that  in  the  case  of  the  sudden  death  of  a 
native  it  might  often  be  safely  presumed  that  this  was  the  cause.  In 
the  majority  of  those  unfortunate  cases  in  which  a  European  is  charged 
with  having  caused  the  death  of  a  native  by  a  blow  or  a  kick  it  is 
almost  invariably  found  that  the  spleen  was  ruptured  from  a  degree 
of  violence  which  would  have  had  no  effect  on  a  healthy  person. 
A  hostile  newspaper  went  so  far  as  to  state  that  it  did  not  believe  m 
the  existence  of  such  an  injury  as  rupture  of  the  spleen— a  statement 
based,  I  need  hardly  say,  on  the  most  absolute  ignorance  of  the  whole 

Rupture  of  the  spleen,  therefore,  is  the  matter  of  the  very  greatest 
importance  to  the  medical  man  practising  in  India,  or  m  any  other 

malarious  country.  f  ,, 

We  have  no  statistics  on  a  large  scale  as  to  the  exact  degree  of  the 

prevalence  of  enlargement  of  the  spleen  among  the  people  °  n  '‘l  > 
but  such  as  have  been  compiled  go  to  show  that  it  is  very  considerable 
Indeed,  till  recently  an  enumeration  of  the  proportion  of  en  arge 
spleens  in  any  community  was  used  as  a  test  of  the  malarial  character 

Inthe  European,  the  books  on  anatomy  tells  us,  the  spleen  weighs 
from  five  to  seven  ounces.  This  is  for  Europeans  whose  average 
weight  is  usually  taken  at  150  pounds.  The  average  wel^ 
native  Bengalis?  as  the  result  of  some  28,000  observations  col ected 
by  me,  is  about  110  pounds  only;  but  in  them  I  found  the  spleen 
to  weigh  on  the  average  ten  ounces  (average  of  314  careful  reco  . ). 
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The  largest  I  have  ever  weighed  was  sixty-four  ounces,  that  is  heavier 
than  an  ordinary  liver,  but  many  larger  than  this  have  been  found. 

It  is  obvious  that  a  large  spongy  organ,  taking  up  much  more  than 
its  proper  space  in  the  abdomen,  is  peculiarly  liable  to  external  injury 
and  that,  owing  to  the  friability  of  the  organ  and  the  large  quantity 
of  blood  it  contains,  such  injury  must  almost  always  be  fatal. 

In  an  admirable  article  published  ( Indian  Med.  Gaz.,  June, 
1902),  Dr.  D.  G.  Crawford  has  analysed  very  thoroughly  a  series  of 
304  cases  of  ruptured  spleen.  These  304  cases  were  all  taken  from 
records  of  post-mortem  examinations  made  for  medico-legal  purposes, 
and  out  of  over  9,000  such  records  examined,  the  number  of  cases  of 
ruptured  sp>leen  amounted  to  not  less  than  3  per  cent,  of  the  whole. 
Moreover,  out  of  these  9,000  cases  the  spleen  is  noted  as  enlarged  in  no 
less  than  37  per  cent.,  and  in  some  districts  well  over  50  per  cent., 
of  the  spleens  are  recorded  as  enlarged.  This  means  that  more  than 
one-half  of  the  persons  whose  bodies  come  to  be  examined  for  the 
purposes  of  justice  have  enlarged  spleens. 

Following  Crawford,  we  may  discuss  this  question  under  several 
headings  : — 

Age  and  Sox. — Examination  of  statistics  shows  that  there  is  but 
little  difference  between  men  and  women  in  their  liability  to  this 
injury ;  as  regards  age,  nearly  two-thirds  were  adults,  that  is,  persons 
of  an  age  most  likely  to  be  engaged  in  fights  and  quarrels. 

The  Cause  of  the  Rupture. — Of  the  304  cases,  omitting  57  in  which 
the  cause  is  recorded  as  unknown  and  a  few  from  miscellaneous  causes 
to  be  mentioned  below,  we  find  102  due  to  blows  from  sticks,  62  to 
blows  of  the  fists  or  kicks,  22  to  falls,  chiefly  out  of  trees,  2  to  pressure 
on  the  body  (a  familiar  form  of  torture),  23  as  part  of  a  murderous 
assault,  and  20  to  being  run  over  or  to  a  heavy  weight  falling  on  the 
body. 

The  miscellaneous  causes  recorded  are  of  importance,  as  showing 
what  a  slight  degree  of  injury  may  lead  to  a  fatal  result.  Among  them 
were  a  clod  of  earth  thrown  and  striking  the  left  side,  the  blow  of  a 
shoe,  or  a  wooden  stool,  or  the  jDrod  of  a  cow’s  horn.  Others  were, 
being  knocked  down  (not  run  over)  by  ahorse,  the  blow  of  a  fall  to  the 
ground,  or  the  kick  of  a  horse. 

The  following  cases  may  also  be  quoted : — 

A  European  gentleman  who  slipped  on  the  floor  of  his  bathroom  and  died 
in  a  few  minutes.  At  the  autopsy  the  spleen  was  found  to  be  ruptured  and  to 
weigh  nineteen  ounces.  Even  this  simple  fall  caused  no  less  than  four  lines  of 
rupture.  James  has  recorded  the  case  of  a  shepherd  boy  who,  while  indulging 
in  horse-play  with  another  youth,  fell  and  died  in  three  hours.  The  spleen  was 
found  to  weigh  twenty-two  ounces  and  to  be  ruptured  in  two  places  on  the  lower 
surface.  In  another  case  a  Punjabi  boy  died  after  a  blow  which  was  ascertained 
to  have  been  on  the  right  side.  The  spleen  was  found  enlarged,  with  a  rupture 
one  and  a  half  inches  long  on  the  inner  surface.  James  has  also  recorded  an¬ 
other  remarkable  case  of  what  he  calls  “  spontaneous  rupture  ”  of  this  organ 
in  the  person  of  a  Punjabi  who,  while  conducting  his  own  case  in  a  law  court,  fell 
down  suddenly.  Not  the  slightest  evidence  could  be  obtained  that  he  struck 
anything  as  he  fell,  but  at  the  autopsy  it  was  found  that  the  spleen  was  much 
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enlarged  (weighing  no  less  than  throe  pounds  thirteen  ounces),  and  ruptured  for 
six  inches  along  its  inner  surface. 

Two  other  cases  of  “  spontaneous  rupture  5  5  of  the  spleen  have 
been  published  ( Indian  Med.  Gaz.,  1904).  These  cases  show  that 
when  the  organ  is  diseased,  the  very  slightest  blow  is  sufficient  to  cause 
its  fatal  rupture,  if  indeed  muscular  action  may  not  be  by  itself  sufficient. 

The  Site  of  Rupture. — Of  262  cases  where  the  site  of  the  rupture 
was  noted,  133  were  on  the  inner  surface,  55  on  the  outer  surface, 
and  116  either  on  two  surfaces  or  irregularly  distributed.  Of  304 
cases  225  were  single  ruptures,  and  79  were  multiple.  It  appears 
therefore  that  the  inner  surface  is  by  far  the  most  commonly  ruptured, 
and  it  is  said  that  on  this  aspect  the  spleen  capsule  is  the  thinnest. 

In  all  the  above  cases  the  spleen  was  recorded  as  more  or  less 
enlarged  ;  but  there  were  eight  cases  in  which  at  the  autopsy  it  was 
recorded  as  not  enlarged.  In  these  eight  cases  the  injury  was  either 
severe  or  multiple  (murderous  assault  or  “  run  over  ). 

A  prisoner  in  a  gaol  either  fell  on  some  bricks  or  was  roughly  handled  by 
another  prisoner  (the  evidence  was  not  decisive).  At  any  rate  the  spleen  was 
found  ruptured,  and  it  was  described  by  the  reporter  as  “  healthy  ;  it  was  not 
markedly  diseased  nor  enlarged. 

It  is,  perhaps,  worth  noting  that  in  five  of  these  eight  cases,  the 
stomach  is  stated  to  have  been  found  full,  and  in  only  one  case  it  is 
said  that  the  stomach  was  empty.  Crawford,  however,  who  has  in¬ 
vestigated  this  point,  is  of  opinion  that  there  can  be  found  no  very 
definite  connection  between  rupture  of  the  spleen  and  a -state  oi  fulness 

of  the  stomach.  .  .  . 

Complications —Of  course,  in  cases  of  great  violence  it  is  natural 

to  expect  damage  to  other  organs,  but  an  analysis  of  Crawford’s 
figures  shows  that  in  only  thirty- two  cases  (10  per  cent.)  was  any  other 
organ  than  the  spleen  ruptured.  In  nineteen  of  these  thirty-two  the 
liver  was  also  ruptured. 

The  Period  of  Survival  after  Rupture, — This  is  often  a  most  im¬ 
portant  legal  question.  We  may  quote  a  few  cases  bearing  on  t  is 
point.  In  Russell’s  “  Malaria  :  its  Causes  and  Effects,”  a  case  is 
related  in  which  a  man  received  a  severe  injury  to  the  spleen  and  re¬ 
covered  ;  but  the  injury  to  the  spleen  was  confirmed  some  years  after, 
when  a  post-mortem  examination  took  place  on  his  body.  I  have 
only  been  able  to  collect  seven  cases  of  survival  for  considerable  periods 
after  undoubted  rupture  of  the  spleen.  Many  years  ago  I  published 

one  such.  .  . 

In  four  cases  the  victims  survived  over  twenty-four  hours,  m  one 

case  for  five  days,  in  two  cases  for  four  days,  in  another  case  for  two 
and  a  half  days,  in  another  a  “  few  days,”  in  another  for  three  days. 
The  longest  period  of  survival  that  I  have  been  able  to  find  is  that  oi  a 
man  admitted  to  a  Calcutta  hospital  with  a  rupture  of  the  spleen; 
he  remained  there  for  seventeen  days,  and  the  injury  was  confirmed 

post  mortem.  . 

In  some  cases  the  period  of  survival  is  passed  in  unconsciousness. 
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but  in  others  there  can  be  no  doubt  that  the  patient  may  be  able  to 
speak  or  make  a  dying  declaration,  etc.,  points  often  of  the  greatest 
legal  importance. 

A  question  may  arise  as  to  the  possibility  of  a  man  with  ruptured 
spleen  being  able  to  get  up  and  walk  a  certain  distance.  This  point 
is  not  often  noted  in  recorded  cases,  but  in  reading  them  one  frequently 
finds  nothing  that  makes  such  impossible.  Doubt  is  set  at  rest  by 
the  following  case,  published  in  1867  by  Dr.  Hutchinson  : — 

An  old  man,  after  having  been  severely  beaten  by  a  bamboo,  walked  to  his 
home,  a  distance  of  about  half  a  mile,  and  there  died  almost  immediately.  The 
post-mortem  examination  showed  that  the  seventh  and  eighth  ribs  on  each  side 
had  been  fractured.  The  spleen  was  ruptured,  and  also  the  liver. 

It  is  worth  adding  that  a  case  has  been  published  (Indian  Med. 
Gaz.,  November,  1903,  p.  417)  in  which  at  an  autopsy  on  a  Sepoy, 
aged  twenty-four,  there  was  found  a  total  (congenital)  absence  of 
the  spleen,  along  with  a  transposition  of  all  the  abdominal  and  thoracic 
viscera. 

Chevers  has  pointed  out  that  rupture  may  occur  in  (1)  simple 
engorged  spleen,  (2)  enlarged  engorged  spleen,  (3)  the  small  hard 
fibrous  spleen,  and  (4)  the  large  hard  fibrous  spleen. 

The  so-called  “  ague  cake  ”  spleen  is  enlarged  and  often  so  fibrous 
and  hard  that  it  seems  at  first  sight  little  liable  to  rupture,  but  in  such 
cases  a  recent  attack  of  fever  may  have  produced  engorgement,  which 
would  have  the  effect  of  making  it  softer  and  more  friable. 

THE  DURATION  OF  DIGESTION  OF  INDIAN  FOODS 

Experiments  to  show  the  periods  required  for  the  digestion  of  foods 
have  usually  dealt  with  European  foods,  i.e.,  meat,  bread,  and  vege¬ 
tables,  and  Dr.  Beaumont’s  classical  experiments  still  remain  unchal¬ 
lenged,  but  it  is  to  be  noted  that  the  periods  given  do  not  refer  to 
the  digestion  of  Indian  foods  in  Indian  stomachs,  on  which  but  few 
observations  or  experiments  have  been  recorded,  hence  the  value 
of  the  observations  below. 

The  natives  of  India  use  either  rice,  wheat,  or  other  grains  as  their 
staple  food.  In  addition  to  this  many  use  some  of  the  pulses,  and 
comparatively  few  eat  meat,  fowls,  or  fish.  The  people  of  Eastern 
Bengal,  however,  take  a  small  quantity  of  fish,  if  they  can  procure  it, 
at  both  of  the  chief  meals  of  the  day.  Rice  is  largely  consumed  by  the 
inhabitants  of  Bengal,  Madras,  and  Burma,  along  with  vegetables, 
fish,  and  pulses.  In  the  United  Provinces,  and  in  the  Punjab,  rice 
is  but  little  used.  The  people  there  eat  chiefly  wheat,  maize,  millet, 
and  such  cereals,  cooked  into  unleavened  cakes,  or  chapatties.  The 
rice-eaters  take  a  large  quantity  of  this  grain.  Cooked  rice  weighs 
almost  three  times  as  much  as  dry  rice,  and  an  ordinary  meal  of  a  fairly 
well-to-do  Bengal  native  consists  of  about  twelve  ounces  of  dry  (about 
thirty-six  ounces  cooked)  rice,  a  couple  of  ounces  of  dry  pulse  or  fish, 
a  few  ounces  of  watery  vegetables,  and  not  less  than  a  pint  of  water. 
The  bulk  of  this  is  very  great,  and  it  is  probable  that  the  routine 
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use  of  pan  (betel)  and  other  digestives  is  due  to  their  power  of  aiding 
the  digestion  of  such  a  bulk.  It  is  obvious  that  it  may  be  of  the 
greatest  medico-legal  importance  to  know  the  exact  time  at  which  a 
deceased  person  died.  One  method  of  estimating  this  is  by  the 
state  of  digestion  of  the  food  in  the  stomach,  presuming  that  the  hour 
at  which  deceased  took  his  last  meal  is  known. 

The  following  observations  of  Dr.  P.  C.  Singh,  of  Patna,  have  been 
published  at  my  request.  They  were  made  on  bodies  sent  in  for 
medico-legal  examination  : 


1  a  Hindu,  aged  thirty-five,  took  food  at  8  a.m.  He  was  severely  assaulted 
at  ten  o’clock  (two  hours  later),  and  died  at  2  p.m.  from  the  effects  of  ruptured 
spleen.  At  the  autopsy  a  large  mass  of  undigested  rice  and  pulse  was  found  m 
the  stomach.  Death  had  taken  place  six  hours  after  the  last  meal  ;  but  it  is 
possible  that  the  process  of  digestion  may  have  been  interrupted  by  the  shock 

and  haemorrhage  at  ten  o’clock.  „  i 

2.  A  young  man  took  food  at  11  p.m.  ;  he  had  an  epileptic  fit  at  2  a.m.,  and 

died  at  5  p.m.  the  next  day.  The  stomach  was  found  half  full  of  undigested  rice. 

3.  A  man  took  his  evening  meal  at  10  p.m.,  went  to  sleep  soon  after,  was 
murdered  in  his  bed  at  5  a.m.  {i.e.,  seven  hours  after  taking  food).  A  small  mass 
of  undigested  rice  and  potato  was  found,  so  that  stomach  digestion  was  not 

completed  even  in  seven  hours.  .  . 

The  following  experimental  observations  were  made  by  washing  out  tne 

stomachs  of  healthy  persons  at  fixed  periods  after  taking  food  : 

1.  Large  meal  of  pulses,  rice,  and  vegetables  at  12  noon,  stomach  washed  out 

after  three  hours.  Some  undigested  rice  remained. 

2.  Same  person  another  day,  stomach  washed  out  after  four  hours.  One 

ounce  of  undigested  rice  was  recovered.  -  a  i 

3.  Same  person  another  day.  After  five  hours  some  undigested  rice  flowed 
out  from  tube  (250  grains  counted),  and  so  up  to  seven  hours,  when  even  then 
some  undigested  grains  of  rice  remained  in  the  stomach. 

4.  A  similar  experiment  on  another  man.  Some  200  grams  of  rice,  undigested, 

were  found  on  washing  out  after  five  hours. 

5.  Similar  experiment.  Two  drachms  of  undigested  rice  were  found  after 

S1X  6.°Same  person  fed  on  rice  and  chapatti  (a  sort  of  unleavened  bread  in  the 
form  universally  used  by  up-country  natives).  After  six  hours  some  rice  and  a 

piece  of  the  chapatti  were  found  undigested.  ,  A  ■ 

In  two  similar  experiments  pieces  of  the  chapatti,  undigested,  were  found  m 
the  stomach  after  so  long  intervals  as  six  hours  and  thirty  minutes,  and  after 

m'v  hours  and  forty  minutes.  . .  r 

‘  These  experiments  and  observations  seem  to  show  that  some  portion  of  a 
meal  of  rice,  pulses,  etc.,  may  be  found  undigested  even  six  or  seven  hours  after 

the  taking  of  food. 

INSANITY  IN  INDIA 

It  can  safely  be  said  that,  on  the  whole,  insanity  is  less  common  in 
India  than  in  European  countries.  It  is  certainly  a  fact  that  a  very 
small  number  are  sufficiently  insane  to  need  confinement  in  asylums. 
At  the  present  time  there  are  not  more  than  5,000  lunatics  m  all  the 
asylums  of  India,  and  of  its  teeming  millions  the  census  returns  show 
not  more  than  5  persons  per  10,000  as  insane  ;  in  these  figures  are 
undoubtedly  included  cretins  and  half-witted  village  idiots.  Tlmre  are 
no  private  asylums  in  India,  and  even  in  such  a  large  province  as  Bengal, 
with  seventy-seven  million  inhabitants,  a  central  asylum  for  about 
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one  thousand  inmates  amply  suffices  for  the  needs  of  the  population. 
About  one-half  of  the  lunatics  in  an  Indian  asylum  are  “  criminal 
lunatics.”  In  four  provinces  in  India  in  one  year  about  850  patients 
are  admitted  to  asylums.  Of  these  considerably  more  than  half  are 
admitted  under  the  heading  of  “  mania,”  about  one-fourth  as  melan¬ 
cholics,  one-eighth  as  dements,  and  the  rest  under  the  other  headings. 
The  causes  of  insanity  in  India  are  the  same  as  in  every  other  country, 
viz.,  heredity  and  stress  [and  intoxicants,  etc. — Ed.].  It  is  of  course 
very  difficult  in  the  case  of  the  vast  majority  of  illiterate  insanes  to 
obtain  any  reliable  evidence  as  to  the  existence  of  any  hereditary 
predisposition  in  the  family,  and  it  is  still  more  impossible  to  trust  the 
entries  in  the  forms  under  the  heading  “  Causes,”  which  are  usually 
filled  up  by  semi-educated  police  subordinates. 

Causes  of  Insanity. — 1.  Heredity. — The  number  of  cases  of  insanity 
attributed  to  heredity  in  India  is  remarkably  small.  Out  of  1,344 
persons  admitted  to  asylums  in  India  in  1892  it  was  found  that  only 
fifty-eight,  or  4*3  per  cent.,  of  them  were  attributed  to  heredity. 
This  is  in  marked  contrast  with  the  19  per  cent,  which  is  given  by 
Hack  Tuke  for  England. 

2.  Other  Causes.— These  are  fever  and  sun  exposure,  sexual  excesses, 
syphilis,  grief,  datura,  alcohol,  etc.,  but  none  of  these  except  datura 
are  of  any  special  importance  in  a  note  on  insanity  in  India. 

Alcohol,  it  may  be  noted,  is  very  rarely  mentioned  as  a  cause  of 
mental  disease  in  India.  It  is  very  little  used  by  natives  in  India  on 
the  whole,  though  there  is  to  be  noticed  a  perceptible  increase  in  the 
use  of  alcohol  in  the  larger  towns.  The  primitive  tribes  use  alcohol 
freely  in  the  form  of  home-brewed  rice  beer  and  toddy,  but  in  no  sense 
can  the  abuse  of  alcohol  be  looked  upon  as  a  national  vice  in  India. 
It  is  probable  that  its  place  is  taken  by  other  drugs,  such  as  opium, 
Indian  hemp,  and  cocaine,  which  are  consumed  for  their  euphoric 
properties.  In  a  certain  collection  of  cases,  however,  4  per  cent, 
were  put  down  as  probably  due  to  alcohol. 

Opium, — The  use  of  opium  is  very  general  in  many  parts  of  India. 
It  is  taken  for  its  euphoric  effects.  As  will  be  seen  below  (p.  913),  it 
is  a  very  common  cause  of  fatal  poisoning,  but  it  has  but  little  influence 
in  the  causation  of  insanity. 

Datura. — This  is  a  potent  intoxicant,  and  produces  a  furious  tem¬ 
porary  delirium.  For  its  use  as  a  poison  see  below  (p.  914).  It  is, 
however,  but  seldom  found  [this  is  very  doubtful. — Ed.]  to  be  a 
cause  of  insanity,  unless  mixed  with  hemp. 

Indian  Hemp. — Of  all  the  causes  to  which  insanity  has  been  attri¬ 
buted  the  abuse  of  the  hemp  drugs  is  the  most  important. 

In  the  year  1893,  the  Government  of  India  appointed  a  commission 
to  inquire  into  the  cultivation  of  the  hemp  plant,  the  preparation  of 
drugs  from  it,  and  the  effect  of  their  consumption  on  the  social  and 
moral  condition  of  the  people.  This  commission  visited  all  parts  of 
India,  and  made  elaborate  and  thorough  inquiries,  and  published  the 
results  of  its  investigations  in  a  report  which  with  the  records  of 
evidence,  etc.,  consists  of  seven  large  volumes.  In  this  report  is  con- 
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tained  all  that  is  known  about  the  hemp  drugs,  their  use  and  abuse, 
in  India. 

The  two  plants  Cannabis  Sativa  and  Cannabis  Indica  are  apparently 
identical,  “  the  Indian  plant  being  viewed  as  an  Asiatic  condition  of 
the  species.”  There  are  no  botanical  characters  to  separate  them, 
though  the  hemp  plant  is  believed  by  the  most  competent  Indian 
botanists  to  have  been  introduced  from  Central  Asia,  and  not  to  be  an 
indigenous  plant,  yet  it  now  grows  wild  over  an  immense  area  through¬ 
out  the  Himalayas  from  Kashmir  to  the  extreme  east  of  Assam. 

The  products  of  the  hemp  plant  which  concern  us  from  a  medico¬ 
legal  point  of  view  are  ganja,  choras,  and  bhang.  Though  these  names 
are  in  some  places  confused  or  mixed,  yet,  generally  speaking,  the 
following  definitions  given  by  Prain,  of  the  Calcutta  Botanic  Gardens, 
hold  good  : — 

“  Ganja  consists  of  the  dried  flowering  tops  of  cultivated  female  hemp  plants, 
which  have  become  coated  with  resin,  in  consequence  of  having  been  unable  to 
set  seeds  freely. 

“  Choras  is  the  name  applied  to  the  resinous  matter  which  forms  the  active 
principle  when  collected  separately. 

“  Bhang ,  siddhi,  suhsi,  putti,  are  different  names  applied  to  the  dry  leaves  of 
the  hemp  plant,  whether  male  or  female,  cultivated  or  uncultivated.” 

It  must,  however,  be  noted  that  the  word  bhang  is  commonly  used 
for  the  liquid  form  in  which  the  hemp  drugs  are  consumed  ;  i.e .,  ganja 
pounded  up  and  made  into  drink  becomes  the  “  bhang  ”  of  ordinary 
parlance. 

The  hemp  drugs  may  be  smoked,  drunk,  or  eaten. 

Smoking. — Ganja  is  chiefly  used  in  Bengal.  The  ordinary  method 
in  Bengal  is  as  follows  :  A  small  quantity  of  ganja  is  taken,  one-six¬ 
teenth  of  a  lota,  and  is  kneaded  in  the  palm  of  the  left  hand  with  the 
thumb  of  the  right,  a  few  drops  of  water  being  added  if  necessary. 
When  it  ceases  to  give  any  colour  to  the  water  it  is  ready  to  be  smoked. 
The  pipe  or  chillum  is  a  bowl  with  a  short  neck,  the  same  as  that  com¬ 
monly  used  by  natives  for  smoking  tobacco.  First  a  small  foundation 
of  tobacco  is  put  into  the  pipe.  On  this  is  placed  the  prepared  ganja, 
which  has  been  chopped  up.  Then  comes  another  layer  of  tobacco, 
A  bit  of  live  coal  is  placed  on  the  charged  pipe,  and  a  damp  cloth  is 
generally  wrapped  round  the  neck  of  it  and  folded  into  the  palm  of 
the  left  hand,  while  the  pipe  is  grasped  by  the  neck  between  the  thumb 
and  first  finger.  A  few  short  breaths  are  blown  and  drawn  to  light  the 
pipe,  and  when  this  is  done  one  long  deep  draught  is  taken  into  the 
lungs.  The  pipe  is  then  handed  on  to  a  companion  and  goes  the  round 
of  the  circle. 

In  the  Punjab  and  United  Provinces  choras  is  chiefly  smoked,  but 
choras  is  only  smoked  in  Bengal  by  well-to-do  people,  on  account  of 
its  expense.  In  the  provinces  just  mentioned  the  choras  is  mixed  with 
tobacco  in  the  form  in  which  tobacco  is  generally  used  by  natives  in 
their  huklca.  The  draught  is  always  taken  into  the  lungs. 

Ganja  may  also  be  smoked  in  the  hukka,  and  even  cigarettes  may 


906  INSANITY 

be  made  of  the  leaves,  but  usually  the  leaves  are  only  used  by  very 
poor  people  in  this  way. 

Well-to-do  people,  however,  are  not  content  with  these  simple 
means  of  smoking,  and  they  prefer  to  mix  with  the  ganja  or  choras 
certain  spices,  such  as  musk,  mace,  saffron,  cloves,  cardamoms,  or  rose 
leaves,  etc.  Sometimes  even  more  potent  drugs  are  added,  as  opium 
and  datura.  The  use  of  datura,  opium,  arsenic,  or  nux  vomica  is, 
however,  confined  to  excessive  consumers,  to  whom  the  simple  drug  has 
ceased  to  give  the  required  degree  of  exhilaration  or  stupefaction. 

Methods  of  drinking  Hemp  Drugs. — As  with  smoking,  so  in  the  case 
of  drinking,  there  is  a  simple  or  common  form  and  other  more  elaborate 
compounds.  The  simple  form  is  merely  to  pound  the  drug  very  fine 
with  some  black  pepper,  to  add  water  (according  to  the  desired  strength 
of  the  drink)  and  filter  the  mixture  through  a  cloth.  For  this  purpose 
the  leaves  of  the  plant  are  generally  used,  or  the  leaves  and  the  flower 
heads.  This  is  the  preparation  commonly  called  in  Bengal  siddhi  or 
bhang,  and  in  other  provinces  usually  bhang. 

This,  drink  may  be  fortified  by  the  addition  of  harmless  spices  and 
perfumes,  such  as  anise,  fennel,  coriander,  dill,  or  cardamoms,  or,  to 
meet  the  craving  of  the  excessive  consumers,  the  drink  may  have 
datura  seeds,  opium,  nux  vomica,  or  arsenic  added. 

Ealing. — Ganja  and  bhang  (i.e.,  leaves)  are  also  eaten  mixed  with 
any  of  the  spices  mentioned  above,  or  with  gur  (crude  molasses),  and 
swallowed  in  the  form  of  a  bolus.  The  practice  of  thus  eating  the 
hemp  drugs  is,  however,  much  less  common  than  either  smoking  or 
drinking  them. 

Another  preparation  is  in  the  form  of  sweetmeats,  called  majun. 
Ganja  and  bhang  (leaves),  and  more  rarely  choras,  are  used,  the  basis 
of  the  sweetmeat  being  sugar,  milk,  and  spices. 

Majun  is  largely  used  for  certain  Hindu  feasts,  and  is  evidently 
credited  with  aphrodisiac  qualities. 

The  custom  of  offering  an  infusion  of  the  leaves  of  the  hemp  plant 
to  guests  on  religious  festivals  is  almost  universal  in  India.  In  fact, 
the  use  of  bhang  is  intimately  associated  with  many  social  and  religious 
observances  of  the  people,  just  as  is  the  use  of  wine  and  spirits  among 
European  nations. 

The  above  details  have  been  given  of  the  varieties  and  uses  of  these 
drugs,  for  considerable  ignorance  exists  as  to  them,  and  it  is  not 
possible  for  a  medical  officer  to  make  any  inquiries  as  to  their  use  in  a 
case  of  insanity  suspected  to  be  due  to  this  cause  unless  he  has  a  clear 
notion  of  the  customs  of  the  people  with  regard  to  these  drugs. 

It  may  be  remarked  that  there  is  a  certain  amount  of  popular 
prejudice  against  the  smoking  of  these  drugs.  It  is  not  quite  respect¬ 
able  ;  at  least  respectable  men  do  not  smoke  the  drug  in  public, 
but  usually  in  the  privacy  of  their  homes,  and  among  friends  and 
companions,  and  it  is  believed  that  on  the  whole  smoking  ganja  or 
choras  is  more  injurious  than  the  drinking  of  bhang,  but  in  considering 
the  abuse  of  the  drugs  the  question  of  adulterants,  especially  datura, 
must  always  be  borne  in  mind. 
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In  discussing  the  question,  “Is  the  moderate  use  of  drugs  beneficial 
or  at  least  harmless  ?  ”  we  must  clear  our  minds  of  prejudice.  The 
fact  is  that  the  answer  to  such  a  question  is  the  same  as  would  be  given 
by  the  average  man  to  the  same  question  about  alcohol  or  tobacco. 
Neither  alcohol,  tobacco,  nor  hemp  drugs  are  necessary.  Moderation, 
in  their  use  does  but  little,  excess  certainly  does  much,  harm. 

It  must  also  be  remembered  that  hemp  drugs  are  largely  used 
for  therapeutic  purposes  by  Indian  medical  practitioners.  They  are 
often  prescribed  in  bronchitis,  asthma,  and  other  respiratory  com¬ 
plaints,  and  also  as  general  and  local  anodynes.  They  possess  a  certain 
amount  of  diuretic  action,  and  though  modern  research  does  not  favour 
the  view  that  they  are  also  aphrodisiacs,  yet  such  is  a  popular  belief  in 
India.  The  probability  is  that,  like  alcohol,  they  give  strength  and 
free  course  to  the  predominant  desires  of  the  animal  nature  [i.e., 
affect  the  very  highest  of  all  brain  processes  producing  temporary 
madness  at  any  rate,  vide  Vol.  I. — Ed.].  On  the  whole  the  balance 
of  evidence  is  that  the  moderate  use  of  hemp  drugs  is  not  injurious. 

As  regards  the  formation  of  a  habit,  in  this  respect  hemp  drugs  are 
like  any  other  intoxicant,  consumption  tends  to  become  habitual. 
The  habit  is  strong,  but  the  difficulty  of  breaking  it  off  is  not  so  great 
as  in  the  case  of  alcohol  or  opium,  but  probably  greater  than  that  of 
the  tobacco  habit.  The  immoderate  or  excessive  use  of  the  drug  is 
chiefly  of  importance  in  regard  to  its  share  in  the  causation  of  insanity. 

The  report  of  the  Hemp  Drugs  Commission,  from  which  we  have 
quoted,  has  gone  very  thoroughly  into  the  relation  between  hemp 
drugs  and  insanity.  There  is  no  doubt  that  in  the  record  of  Indian 
asylums  there  were,  and  still  are,  a  large  number  of  cases  which  have 
been  attributed  to  the  excessive  use  of  these  drugs,  but  on  examination 
of  the  records  of  cases  in  the  asylums,  the  Commission  proved  clearly 
that,  whatever  may  be  the  truth  of  the  connection  between  hemp  and 
insanity,  the  statistics  of  the  asylums  had  no  claim  to  be  considered 
as  trustworthy.  It  was  proved  in  a  large  majority  of  cases  that  the 
entry  of  hemp  drugs,  under  the  heading  of  causation,  in  the  asylum 
registers  merely  meant  no  more  than  that  this  “  cause  was  put  down 
from  the  descriptive  roll  that  accompanied  the  patient  to  the  asylum, 
and  that  there  was  no  better  authority  for  the  entry  than  that  of  the 
police  subordinate  who  filled  up  the  form.  The  Commission  concluded 
that  “  excessive  use  indicates  and  intensifies  mental  instability,  it  tends 
to  weaken  the  mind  [highest  brain  processes. — Ed.],  and  it  may  even 
lead  to  insanity.”  When  taken  in  more  than  a  moderate  quantity, 
hemp  drugs  in  any  form  produce  a  condition  of  intoxication,  shown 
by  laughing,  singing,  and  other  emotional  actions.  Hallucinations  are 
produced,  which  are  governed  by  the  nature  of  the  subject  towards 
which  the  thoughts  are  most  often  directed.  To  the  sensualist  the 
effects  are  sensual,  while  the  ascetic  finds  that  his  powers  of  contempla¬ 
tion  are  increased  by  a  dose  of  hemp  (Gibbons).  In  persons  unaccus¬ 
tomed  to  its  use  the  drug  produces  marked  delirium  with  yi°lence> 
or  even  mania.  The  stage  of  excitement  lasts  some  ours  ,  en  e 
individual  passes  into  a  state  of  stupor  (or,  in  rare  cases,  mo  a  a 
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coma).  After  several  hours  recovery  gradually  takes  place.  The 
question  then  remains,  are  there  good  grounds  for  the  popular  belief 
(shared  by  many  medical  men)  in  a  close  connection  between  the  abuse 
of  hemp  drugs  and  insanity  ?  J.  H.  T.  Walsh  has  ably  discussed  this 
in  the  Journal  of  Mental  Science  (January,  1894). 

His  conclusions  are  as  follows  : — 

“  (1)  That  hemp  drags  are  very  largely  used  in  Bengal,  smoked  as  ganja  or 
chords,  drank  as  bhang  or  siddhi,  or  eaten  as  majun. 

“  (2)  Among  healthy  persons  ganja,  smoked  alone  or  with  a  very  small 
addition  of  datura  (two  or  three  seeds),  produces  a  condition  varying  from  mild 
exhilaration  to  marked  intoxication.  The  violent  and  intoxicating  effects 
are  less  marked,  or  not  seen  at  all,  in  persons  having  a  regular  and  wholesome 
supply  of  food.  Much  the  same  may  be  said  of  bhang . 

“  (3)  Among  persons  of  weak  mind,  or  with  a  marked  neurotic  tendency, 
even  a  moderate  quantity  or  only  a  slight  excess  of  hemp  drugs  may  so  increase 
the  insanity,  latent  or  evident,  as  to  make  such  persons  violent,  morose,  or  melan¬ 
choly,  according  to  the  neuropathy  with  which  we  start.  The  presence  of  adul¬ 
terations  such  as  datura  will  increase  these  effects. 

“  (4)  Abuse  of  hemp  drugs,  especially  when  adulterated  with  datura,  will 
produce  even  in  healthy  persons  a  very  violent  intoxication  simulating  mania, 
or  may  lead  to  a  morose  melancholic  condition,  or  to  dementia.  These  condi¬ 
tions  are  generally  of  short  duration,  and  the  patient  ultimately  recovers.  So 
common  is  absolute  recovery  that  I  think  when  a  patient  confined  in  an  asylum 
for  the  treatment  of  insanity,  said  to  be  due  to  the  abuse  of  hemp  drugs,  does  not 
recover  within  ten  months,  these  drugs  were  possibly  only  the  exciting  cause, 
and  that  we  are  dealing  with  an  individual  who  was  either  insane  previous  to 
his  use  of  intoxicating  drugs,  or  with  one  in  whom  latent  insanity  has  been  roused 
into  activity  by  the  vitiating  effects  of  excess  of  ganja,  bhang,  etc.” 

Running  Amok. — This  is  an  expression  applied  to  an  impulsive 
act  of  reckless  multiple  homicide,  without  apparent  or  any  real  motive. 
The  word  amok  is  said  to  mean  in  the  Malay  language  “  frenzied.” 
There  is  a  popular  impression  that  persons  who  “  run  amok  ”  are  in 
a  condition  of  hemp  intoxication.  As  shown  above,  no  doubt  abuse  of 
hemp  does  produce  a  condition  of  violent  mania-like  intoxication,  but 
there  is  little  or  nothing  to  show  that  the  homicidal  impulses  of 
“  amok  ”  are  in  any  way  connected  with  the  abuse  of  hemp  drugs. 
No  doubt  murderers  and  thieves  may  often  nerve  themselves  with  hemp 
for  the  accomplishment  of  acts  previously  determined  on,  but  this  is 
only  an  Oriental  form  of  “  Dutch  courage.” 

Chevers  (“Medical  Jurisprudence,”  3rd  ed.,  Calcutta,  p.  781)  quoted  Dr. 
Oxley  as  dividing  cases  of  amok  into  two  classes  :  (1)  cases  where  the  motive  is 
revenge  for  a  real  or  supposed  wrong,  the  assailant  becoming  perfectly  reckless, 
and  (2)  the  other  form,  very  different  and  by  no  means  so  frequent.  For  in¬ 
stance,  a  man  sitting  quietly  among  his  friends  and  relatives  will  without  pro¬ 
vocation  suddenly  start  up  weapon  in  hand  and  slay  all  within  his  reach.  Dr. 
Oxley  has  known  as  many  as  eight  killed  and  wounded  by  a  very  feeble  individual 
in  this  manner.  The  next  day  when  questioned  why  he  did  this  he  replied, 
“  The  devil  entered  into  me  ;  my  eyes  were  darkened  ;  I  did  not  know  what  I 
was  about.”  Dr.  Oxley  generally  found  these  maniacs  suffering  from,  some 
gastric  disease,  these  fearful  ebullitions  breaking  out  upon  some  exacerbation 
of  the  disorder.  Dr.  Oxley  did  not  attribute  this  practice  to  the  use  of  intoxi¬ 
cating  drugs,  and  a  more  recent  observer,  Dr.  J.  D.  Gimlette,  agrees  with  this 
view.  Gimlette  considers  “  amok,”  as  seen  in  Malays,  to  be  pathological,  and 
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in  some  degree  allied  to  the  procursive  form  of  epilepsy,  in  which  the  patient 
starts  to  run.  There  is  always,  he  says,  (1)  sudden  paroxysmal  homicide, 
generally  in  the  male,  with  evident  loss  of  self-control ;  (2)  there  is  a  preceding 
period  of  mental  depression  ;  (3)  there  is  a  fixed  idea  to  persist  in  reckless  killing, 
due  to  an  irresistible  purposive  impulse  ;  and  (4)  there  is  a  loss  of  memory  of  the 
whole  attack. 

Forms  of  Insanity  in  India. 

All  forms  of  insanity  are  known  and  recognised  in  India,  but 
general  paralysis  of  the  insane  is  very  rare,  though  Europeans  in  India 
have  been  known  to  suffer  from  it.  This  is  in  accordance  with  the 
experience  of  other  Oriental  and  African  countries.  General  paralysis 
seems  to  be  an  affection  due  to  the  manifold  influences  of  the  higher 
forms  of  civilization  [now  definitely'  proved  to  be  a  syphilitic  affec¬ 
tion  of  the  cortex  cerebri. — Ed.]. 

Responsibility  and  the  Plea  of  Insanity. 

The  law  of  India  on  this  point  agrees  with  that  of  England,  and  is 
founded  on  the  report  of  the  English  judges  in  the  McNaughton  case 
in  1843.  Section  84  of  the  Indian  Penal  Code  is  as  follows 

“  Nothing  is  an  offence  which  is  done  by  a  person  who  at  the  time  of  doing 
it,  by  reason  of  unsoundness  of  mind,  is  incapable  of  knowing  the  nature  of  the 
act,  or  that  he  is  doing  what  is  either  wrong  or  contrary  to  law.” 

A 

It  is  obvious  therefore  that  according  to  law  the  test  of  responsi¬ 
bility  is  the  knowledge  of  the  nature  of  the  act,  and  of  right  and 
wrong.  The  law  takes  no  cognisance  of  the  loss  of  the  power  of  self- 
restraint,  or  of  the  irresistible  impulses  which  are  well  known  to 
medical  men  to  be  a  feature  in  many  forms  of  insanity  [vide  Vol.  I.* 
Ed.]. 

Incapacity  to  Manage  Affairs. — The  procedure  is  laid  down  in 
Indian  Act  34  of  1858  and  Act  35  of  1858.  Act  36  of  1858  deals  with 
the  reception  and  detention  of  lunatics  in  asylums.  They  can  be 
received  under  the  following  conditions  :  if  by  order  of  a  magistrate, 
commissioner  of  police,  or  civil  court,  with  only  one  medical  certificate. 
This  certificate  must  give  the  grounds  on  which  the  opinion  has  been 
formed  as  follows  : — (1)  facts  indicating  insanity  observed  by  the 
medical  officer  himself  ;  (2)  facts  indicating  insanity  communicated  by 
others  [vide  Vol.  I. — Ed.]. 

A  lunatic  may  also  be  received  into  an  asylum  in  the  presidency 
towns  on  the  requisition  of  a  relative  or  guardian  (in  form  B).^  The 
medical  certificate  in  the  case  must  be  signed  by  two  persons,  each 
of  whom  shall  be  a  physician  or  surgeon,”  and  one  of  them  must  be 
(i  a  surgeon  in  the  employment  of  Government. 

POISONING  IN  INDIA 

From  times  immemorial  the  use  of  poisons  to  remove  objectionable 
persons  has  been  very  common  in  India.  In  a  paper  pleading  foi^  the 
restrictions  of  the  free  sale  of  poisons  in  India,  Drs.  Evans  and  C.  L. 


910 


POISONING 


Bose  stated  that  “  murder  by  poisoning  is  three  times  as  prevalent, 
and  suicide  by  poisoning  many  times  more  prevalent,  in  India  than  in 
England.” 


Table  of  Percentages  of  Frequency  in  the  Use  of  Various 

Poisons  in  India. 


— 

Opium. 

Arsenic. 

Alcohol. 

Aconite. 

Indigenous 
Vegetables, 
Datura  or 
Nux  Vomica, 
Hemp. 

Kerosene. 

Others. 

Bengal  (ten 
years), 1884 — 
1893,  Waddell 

62 

26 

— 

5 

3 

— 

4 

Some  Indian 
provinces,  1884 

38-5 

52-3 

— 

— 

1-2 

— 

8 

Punj  ab  (three 
years).  Chemi¬ 
cal  Examiner 

30 

50 

2 

2 

9 

— 

7 

Calcutta  Medical 
College,  1901, 
142  cases 

86* 

cases. 

? 

22 

cases. 

9 

• 

- 

9 

* 

9 

cases. 

25 

cases. 

*  In  considering  statistics  of  the  number  of  cases  in  which  opium  is  found  in 
the  viscera  in  fatal  cases  of  poisoning  it  must  be  remembered  that  many  are  not 
sent  up  to  the  Government  Chemical  Examiner,  as  the  cause  of  death  appeared 
obvious  to  the  medical  officer  who  made  the  post-mortem  examination. 

The  crime  of  poisoning  is  dealt  with  under  sections  284,  299,  304a, 
324,  326,  and  328  of  the  Indian  Penal  Code. 

There  is  no  restriction  on  the  free  sale  of  poisons  in  India,  except 
by  the  Bombay  Act  8  of  1866,  which  incorporates  the  provisions 
of  the  English  Arsenic  Act  (14  Viet.  cap.  13). 

By  the  Bombay  Act  certain  specified  poisons  may  be  sold  only  by 
licensed  vendors  to  (a)  persons  known  to  the  vendors,  or  in  the  presence 
of  a  witness  known  to  both  purchaser  and  vendor,  or  upon  the  written 
order  of  a  person  known  to  the  vendor,  or  ( b )  when  the  poison  is  re¬ 
quired  for  medicinal  purposes  on  the  prescription  of  a  qualified  medical 
man,  or  person  known  to  the  seller  to  be  in  good  repute  and  practising 
medicine.  It  is  also  enacted  that  white  arsenic  shall  not  be  sold  in 
a  state  of  powder,  unless  it  be  mixed  with  soot,  indigo,  or  Prussian 
blue.  These  restrictions  apply  to  the  following  poisons  :  (1)  aconite, 
cocculus  indicus,  datura,  henbane,  nux  vomica,  St.  Ignatius’  bean, 
and  calabar  bean,  and  (2)  white,  red,  and  yellow  arsenic,  Scheele’s 
green,  Schweinfurth’s  green,  and  corrosive  sublim  ate. 
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There  is  a  great  degree  of  sameness  in  the  poisons  used  by  the 
people  of  India  for  various  crimes.  .For  homicide,  arsenic  is  by  far  the 
most  commonly  used,  then  come  aconite  and  nux  vomica,  and  (in 
cases  of  children)  opium  ;  for  suicide,  opium  is  used  in  a  large  majority 
of  cases,  then,  much  less  frequently,  arsenic  ;  for  stupefying  previous 
to  robbery,  datura  chiefly,  and,  more  rarely,  Indian  hemp  ;  for  abor¬ 
tion,  plumbago  rosea  and  oleander. 

In  India  the  medico-legal  examinations  in  cases  of  poisoning  are 
made  by  the  Government  medical  officer  of  the  district,  styled  the 
civil  surgeon,  and  at  the  headquarters  of  the  subdivisions  of  a  district 
by  the  Government  medical  officer  in  charge,  usually  an  assistant 
surgeon,”  or  in  some  cases  a  “  civil  hospital  assistant.  The  reports 
by  the  latter  officers  are  sent  to  the  civil  surgeon  of  the  district  for  him 
to  record  his  opinion  on  the  facts  and  inferences  in  the  report  made  by 
the  subordinate  medical  officers. 

In  the  present  chapter  only  the  most  important  poisons  used  in 
India  are  dealt  with. 

Arsenic. 

There  are  many  reasons  why  arsenic  should  be  the  chief  poison  used 
for  homicide.  In  the  first  place,  it  is  easy  to  obtain,  for  white  arsenic 
may  be  purchased  in  every  bazaar,  as  it  has  its  legitimate  uses  e.<7.> 
as  a  preservative  of  wooden  posts  against  the  attacks  of  white  ants,  in 
the  making  of  leather,  and  in  curing  hides  and  skins.  It  is  also  largely 
used  for  destroying  vermin,  and  as  a  medicine  in  the  treatment  of 
syphilis,  and  in  the  more  chronic  forms  of  the  malarial  fevers.  Secondly, 
the  acute  effects  of  the  poison  so  much  resemble  an  attack  of  Asiatic 
cholera  that  suspicion  is  unlikely  to  arise,  especially  if  it  happens  that 
cholera  is  at  all  prevalent  in  the  neighbourhood  at  the  time. 

All  forms  of  arsenic  may  be  used  for  criminal  purposes,  but  white 
arsenic,  arsenious  oxide  (As203),  is  the  form  most  commonly  employed. 
Its  colour  is  white  ;  it  has  but  little  taste  when  mixed  with  sugar, 
sweetmeats,  bread,  or  rice,  in  which  vehicles  it  is  usually  administered. 
White  arsenic  is  called  in  the  vernacular  languages  somul  or  sumbhul , 
and  is  largely  imported  from  Hong  Kong  and  Persia.  In  spite  of  con¬ 
siderable  medical  agitation  in  its  favour,  there  is  no  Sale  of  Poisons 
Act  in  many  parts  of  India,  and  indeed  the  experience  of  the  piovince 
of  Bombay,  where  such  an  Act  was  passed  nearly  forty  yeais  ago,  is 
scarcely  in  favour  of  such  legislation,  on  account  of  the  difficulties  of 
enforcement.  By  this  Act  the  sale  of  arsenic  was  regulated  by  licence, 
and  it  was  ordered  that  when  pounded  white  arsenic  was  sold  to  the 
public  it  must  be  coloured  with  soot,  indigo,  or  Prussian  blue.  That 
this  enactment  has  been  totally  inoperative  from  a  medico-legal  point 
of  view  is  clear  from  the  statement  of  the  Bombay  Government  Ana  yst 
that  in  the  past  thirty-two  years  there  has  not  been  met  a  single  case 
in  which  the  arsenic  used  for  criminal  purposes  has  been  found  coloure 
as  directed  in  the  Act. 

The  sulphides  of  arsenic  are  less  commonly  used  for  the  purposes 
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of  crime  in  India.  It  is  curious,  too,  that  a  very  large  proportion  of 
the  cases  in  which  the  sulphides  have  been  used  have  been  suicidal. 
In  other  instances  arsenious  oxide  has  been  found  mixed  with  the 
sulphates  of  iron  and  copper,  and  with  the  sulphide  of  mercury. 

An  important  point  in  the  criminal  use  of  this  drug,  and  one  which 
often  leads  to  its  detection,  is  the  enormous  dose  usually  administered 
by  the  criminal  to  the  victim.  I  have  examined  a  case  in  which  the 
quantity  was  so  great  that  I  was  able  to  scrape  it  off  the  walls  of 
the  stomach  with  a  knife. 

The  motives  which  lead  to  the  use  of  arsenic  for  homicidal  purposes 
are  chiefly  revenge  and  sexual  passion.  Husband  poisoning  is  com¬ 
monly  effected  by  the  use  of  arsenic,  and  in  some  cases  it  is  certain 
that  the  powerful  drug  was  only  used  as  a  “  love  philtre,”  or  as  an 
aphrodisiac,  and  with  no  criminal  intent.  It  is  also  an  undoubted 
fact  that  in  times  of  cholera  prevalence  arsenic  is  used  as  a  means  of 
getting  rid  of  an  enemy,  or  a  rival  in  many  disputes  into  which  the 
land  hunger  of  the  Bengal  peasant  leads  him. 

Arsenic  is  less  commonly  used  as  an  abortifacient,  and  usually  with 
disastrous  results.  In  such  cases  it  is  commonly  applied  as  a  mass  of 
paste  to  the  os  uteri.  It  is  seldom  used  for  suicidal  purposes,  but 
when  so  used  it  is  in  very  large  doses — as  much  as  300  grains  have 
been  recovered  in  such  a  case,  though,  as  said  above,  the  mere  fact 
of  such  enormous  doses  by  no  means  negatives  a  homicidal  view  of 
the  case. 

Cases  of  accidental  poisoning  are  not  infrequent,  owing  to  the 
common  use  of  arsenic  in  the  arts  and  as  a  medicine.  I  had  charge 
of  one  case  in  which  a  native  gentleman,  who  suffered  much  from 
fever,  and  could,  or  would,  not  take  quinine,  accidentally  poisoned  him¬ 
self  by  the  continued  use  of  Fowler’s  solution  in  very  large  doses 
(n\  40  to  80). 

Arsenic  is  very  largely  used  as  a  cattle  poison,  though  in  the  United 
Provinces  its  place  is  taken  by  the  use  of  dried  snake  poison  inserted 
under  the  skin  on  a  piece  of  sharpened  iron  or  wood. 

In  a  few  rare  cases  in  which  death  from  shock  has  resulted  the 
stomach  has  shown  no  signs  of  congestion,  and  has  even  contained  a 
large  quantity  of  solid  and  liquid  food,  vomiting  not  having  occurred. 

In  a  series  of  191  cases  of  arsenic  poisoning  four  were  recorded 
in  which  death  took  place  within  two  hours,  and  in  none  of  these  was 
any  congestion  found.  It  would  seem  as  if  more  than  two  hours’ 
contact  were  required  to  produce  the  appearances  of  congestion. 

As  the  decomposition  of  dead  bodies  is  very  rapid  in  a  hot  climate, 
it  is  important  to  remember  that  the  so-called  antiseptic  action  of 
arsenic  is  confined  to  the  stomach  and  intestines,  the  other  organs 
being  as  subject  to  rapid  decomposition  as  in  death  from  any  other 
cause.  Perforation  of  the  stomach  in  arsenic  poisoning  is  rare,  but  a 
few  cases  have  been  recorded  in  India. 

The  so-called  “  nervous  cases  ”  of  arsenic  poisoning  are  of  import¬ 
ance,  as  they  may  be  very  misleading. 
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As  an  example  may  be  quoted  the  case  of  a  man,  aged  thirty,  to  whom  a 
poisonous  dose  of  arsenic  was  given.  He  suffered  from  giddiness,  faintness, 
coma,  and  suffused  conjunctivse,  but  had  no  vomiting  nor  diarrhoea,  and  he 
recovered.  In  another  case  all  the  usual  symptoms  of  irritant  poisoning  were 
present  except  purging. 

The  onset  of  symptoms  in  acute  arsenic  poisoning  is  generally 
rapid,  that  is,  within  half  an  hour.  Bedford,  an  authority  on  Indian 
poisoning,  gives  eighteen  to  twenty  hours  as  the  average  period  which 
elapses  before  death,  and  states  that  82  per  cent,  of  the  cases  die  within 
the  first  twenty-four  hours.  On  the  other  hand,  cases  are  on  record 
in  which  symptoms  did  not  appear  for  fourteen  hours,  and  death  in 
the  case  of  a  single  lethal  dose  has  been  delayed  as  long  as  nine  days  ; 
and  even  longer  intervals  are  recorded  in  European  text-books.  In 
some  such  cases  the  delay  has  been  explained  by  the  fulness  of  the 
stomach,  by  sleep,  or  intoxication  by  opium  or  alcohol. 

In  one  case,  however,  recently  recorded  in  India,  where  all  such  causes  could 
be  eliminated,  no  symptoms  appeared  for  fourteen  hours.  Another  remarkable 
case  is  worthy  of  mention  where,  in  Bombay,  a  Parsi  recovered  after  having 
swallowed  “  two  masses  ”  of  arsenious  oxide.  He  passed  per  rectum  no  less 
than  105  grains.  His  only  symptoms  were  slight  diarrhoea,  drowsiness,  and 
headache. 

Arsenic  is  not  invariably  fatal  even  when  taken  in  poisonous 
doses,  for  of  eight  consecutive  cases  treated  at  the  Calcutta  Medical 
College  Hospital  five  recovered. 


Opium. 

The  next  most  important  poison  in  Indian  medical  jurisprudence  is 
opium.  It  is  calculated  that  40  per  cent,  of  cases  of  poisoning  in  India 
are  due  to  this  drug. 

Opium  is  seldom  used  for  homicide  or  for  robbing  ;  it  is  the  drug 
par  excellence  for  suicide.  It  is  also  not  rarely  used  for  infanticide. 
Owing  to  the  frequency  of  the  opium-eating  habit,  the  drug  may  easily 
get  into  the  hands  of  children,  often  with  serious  results. 

Poisoning  by  opium  is  frequently  met  with  in  hospital  practice. 
In  193  consecutive  cases  of  poison  treated  at  the  Calcutta  College 
Hospital  there  were  no  less  than  165  due  to  opium,  and  of  these  42 
per  cent.  died.  This  high  percentage  of  mortality,  in  spite  of  a  most 
complete  and  ever- ready  system-  of  treatment,  points  to  the  fact  that 
most  of  them  were  cases  of  determined  suicide,  in  which  large  doses 
were  taken  late  at  night,  and  the  victims  were  found  in  an  advanced 
stage  of  poisoning  in  the  morning. 

In  the  above  165  cases  crude  bazaar  opium  was  used,  except  in 
one,  where  the  tincture  was  taken.  We  may  note  in  passing  that  the 
large  experience  of  the  Calcutta  Medical  College  Hospital  is  not  in 
favour  of  atropine  as  an  antidote  in  such  cases. 

The  symptoms  of  opium  poisoning  are  well  known,  but  it  is  less 
recognised  that  vomiting  and  diarrhoea  are  sometimes  present ;  tetanus 
and  lockjaw  symptoms  have  been  observed  in  the  case  of  childien 
m.j. — VOL.  il,  58 
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poisoned  with  opium,  and  the  occurrence  of  such  might  well  mislead 
the  medical  attendant. 

Opium  is  usually  swallowed,  but  in  some  parts  of  India  suicide  has 
been  attempted  by  the  introduction  of  opium  into  the  vagina. 

It  is  seldom  possible  to  find  out  the  exact  quantity  taken.  Four 
grains  is  usually  regarded  as  a  lethal  dose.  On  the  other  hand,  recovery 
has  taken  place  after  even  very  large  doses.  A  curious  case  has  lately 
been  published  where  seven  grains  of  opium  were  taken  along  with 
croton  oil.  The  symptoms  were  entirely  those  of  an  excessive  dose 
of  the  oil,  and  as  severe  as  if  no  opium  had  been  taken. 

Opium  and  its  preparations  are  ingredients  of  a  large  number  of 
patent  and  quack  remedies  ;  hence  poisoning  from  it  often  occurs 
accidentally.  One  of  the  most  important  patent  preparations  con¬ 
taining  opium  is  chlorodyne  [vide  p.  801. — Ed.].  Owing  to  the  amount 
of  morphine  in  chlorodyne,  it  is  generally  assumed  that  in  cases  of 
poisoning  the  pupils  would  be  contracted.  As  a  matter  of  fact, 
however,  it  has  been  recently  pointed  out  by  Powell,  the  police  surgeon 
of  Bombay,  that  in  five  recent  cases  met  with  by  him  tho  pupils  were 
found  widely  dilated,  owing  to  the  not  inconsiderable  quantity  of 
hydrocyanic  acid  used  in  these  preparations. 

Datura  Poisoning. 

Two  species  of  datura  are  commonly  found  in  India  and  the  Malay 
peninsula,  viz.  D.  fastuosa  and  D.  alba.  They  are  practically  wild 
plants,  growing  by  roadsides  and  in  the  fields  all  over  India.  D. 
fastuosa  (Linn.)  is  a  herbaceous  plant,  natural  order  Solanacese,  about 
from  4  to  6  feet  high,  with  widely  spreading  branches  and  conspicuous 
trumpet-shaped  flowers.  The  fruit  is  an  oblong  globular  capsule,  lj 
inches  (4  c.m.)  in  diameter,  spinous,  dehiscing  into  two  halves  contain¬ 
ing  a  large  number  of  seeds,  the  embryo  of  which  has  a  characteristic 
curvation.  The  following  distinction  between  datura  and  chillies  is 
by  J.  D.  Gimlette  : — 

“  In  many  instances  the  light  colour  and  the  pungent  taste  of  the  latter 
would  be  sufficient  to  make  a  distinction,  but  when  either  is  cooked  and  mixed 
with  food,  such  as  boiled  rice,  recognition  by  means  of  the  taste  alone  cannot  be 
relied  upon.  The  resemblance  is  most  marked  in  the  unripe  seeds,  but  a  care¬ 
ful  comparison  of  the  two  kinds  shows  many  morphological  points  of  difference. 
The  Datura  alba  seed  is  almost  reniform  in  shape,  having  one  end  smaller  than 
the  other.  It  has  been,  not  altogether  fancifully,  compared  to  the  human  ear, 
but  the  margin  is  angular  ;  size  about  \  inch  (5  millimetres)  in  length,  rather 
less  in  width  ;  no  marked  odour  ;  taste  slightly  bitter  ;  surface  somewhat 
shrivelled  except  on  the  two  compressed  sides  ;  testa  tough  and  rough,  being 
made  up  of  a  convoluted  series  of  thick-walled  cells,  so  arranged  as  to  give  a 
pitted  appearance  when  seen  with  the  lens.  Datura  seeds  in  powder  may  be 
distinguished  by  means  of  the  cavernous  appearance  of  their  exosperm  when 
seen  under  the  microscope. 

The  embryo  is  embedded  in  a  white  oily  albumen,  and  curved  in  a  maimer 
peculiar  to  the  genus.  By  cutting  parallel  to  the  flattened  side  the  embryo 
may  be  seen  by  the  naked  eye  to  be  curved,  twisted,  and  recurved,  and  as  to 
resemble  the  head  of  a  shepherd’s  crook. 

“  A  watery  decoction  of  the  datura  seeds,  when  placed  in  the  eye,  will  cause 
dilatation  of  the  pupil, 
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“The  seed  of  the  capsicum  is  kidney -shaped,  a  little  shorter  and  wider  than 
that  of  the  datura,  pale  yellow  in  colour,  uniformly  rough,  and  when  seen  in 
section  as  described  above,  the  embryo  is  found  in  a  flesh  albumen  and  curved 
like  the  figure  6.  Capsicum  seeds  in  powder  may  be  recognised  by  means  of 
the  application  of  heat,  the  acrid  vapours  of  capsicin  being  at  once  detected  by 
heating  even  a  small  portion. 

“  A  watery  decoction,  when  placed  in  the  eye,  causes  irritation  without  dila¬ 
tation  of  the  pupil.  The  seeds  of  the  Datura  fastuosa  resemble  those  of  Datura 
alba.  They  are  about  ^  inch  (4  millimetres)  long,  of  an  oblong  kidney  shape, 
flatter,  and  darker  in  colour.  About  eight  of  them  weigh  one  grain  in  the  dried 
state.” 

The  use  of  datura  is  in  a  special  degree  an  Indian  method  of 
poisoning.  It  is  very  seldom  used  for  actual  homicidal  purposes,  but 
owing  to  a  widespread  belief  among  the  natives  that  it  is  a  mere 
intoxicant,  a  fatal  issue  sometimes  results  from  its  liberal  use. 

It  is  usually  given  to  produce  a  sufficient  degree  of  insensibility 
to  facilitate  robbery  and  theft.  The  story  told  by  the  victims  is  almost 
always  the  same. 

It  is  to  the  effect  that  a  party  of  villagers  are  travelling  along  a  road.  Towards 
evening  they  are  met  by  another  party  of  presumed  travellers.  One  or  more  of 
the  new  arrivals  are  dressed  as  Brahmins,  or  men  of  high  and  holy  caste.  They 
make  themselves  agreeable,  and  before  dark  the  whole  party  settles  down  to 
camp  out  for  the  night.  One  of  the  robbers  proposes  that,  as  he  is  a  Brahmin, 
he  will  do  them  the  honour  of  cooking  for  the  whole  party.  The  compliment 
implied  is  too  great  to  admit  of  any  refusal,  and  the  supposed  Brahmin  sets 
about  preparing  the  evening  meal  of  rice  and  pulses.  In  cooking  he  easily 
manages  to  add  a  quantity  of  datura  seeds  to  the  mess  prepared  for  his  victims. 
About  half  an  hour  after  the  food  has  been  eaten  the  symptoms  of  poisoning 
appear,  and  soon  result  in  a  state  of  stupor  and  coma,  during  which  the  victims 
are  helpless  and  easily  robbed.  When  they  come  to  their  senses  a  few  hours 
after  the  robbers  are  far  away,  and  with  them  the  valuables  of  the  deceived 

travellers. 

This  form  of  poisoning  for  robbery  has,  to  an  almost  complete 
extent,  taken  the  place  of  the  strangling  methods  of  the  Indian  thugs, 
or  road  robbers,  of  an  older  time.  Datura  poisoning  is  now  almost 
altogether  in  the  hands  of  professionals,  and  such  are  to  be  found  all 
over  India.  Quite  recently  a  gang  was  discovered  at  the  Howrah 
railway  station  in  Calcutta.  They  were  headed  by  a  native  policeman, 
and  they  confined  their  operations  to  the  watching  and  following  of 
parties  of  native  travellers  alighting  at  lonely,  out-of-the-way  roadside 

stations.  „ 

The  following  two  characteristic  cases  are  quoted  by  Gimlette  trom 

his  experiences  in  the  Malay  States.  They  show  that  the  same  method 
of  mixing  the  seeds  in  the  food  is  practised  in  Malay  as  in  India  . 

“  Case  1.  In  the  month  of  April,  1896,  a  Malay  named  Saiyed  was  charged 
at  Kuala  Lipis,  Pahang,  with  causing  hurt  by  means  of  poison.  He  pleaded  not 
guilty,  but  although  the  motive  of  his  crime  was  never  actually  discovered,  ne 
was  eventually  convicted  of  having  mixed  datura  seeds  in  a  cuirv,  iere  y 
stupefying  a  Malay  constable,  his  wife,  their  niece,  and  a  girl  friend,  as  well  as 
two  men,  all  of  whom  happened  to  eat  of  the  same  dish.  The  symptoms  m  each 
case  were  similar,  namely,  attacks  of  giddiness,  passing  mto  unconsciousness  tor 
a  few  hours,  followed  by  complete  recovery.  This  group  of  cases  is  ot  some 
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interest  owing  to  the  fact  that  one  of  my  colleagues,  who  appeared  for  the  prose¬ 
cution,  was  able  to  give  evidence  of  a  very  practical  kind.  A  sample  of  seeds  and 
powder  which  had  been  found  in  the  prisoner’s  handkerchief  was  sent  to  Dr. 
D.  H.  McClosky  for  identification.  I  am  indebted  to  him  for  the  following 
notes  of  his  personal  experiment.  He  says  :  ‘  I  took  pinch  doses  of  the  sample, 
which  consisted  of  the  bruised  seeds,  and  had  the  following  experience  :  I  felt 
flushed,  dry  about  the  mouth  and  throat,  and  became  hoarse.  When  I  tried 
to  walk  I  staggered  about  like  a  drunken  man  and  got  very  excited.  I  then  took 
an  emetic  of  zinc,  vomited,  and  slept  for  about  five  or  six  hours.’  Dr.  McClosky 
is  further  said  by  an  eyewitness  to  have  been  in  a  delirious  state,  rolling  on  the 
floor,  and  uttering  inarticulate  cries. 

“  Case  2.  Datura  Seeds  Mixed  in  Food  by  Pathans, — In  February,  1900,  a 
Pathan  was  found  by  the  roadside  in  Kuala  Lipis,  and  brought  to  the  hospital 
about  midnight.  He  was  half  conscious,  very  restless,  had  dilated  pupils,  and 
was  supposed  to  be  intoxicated  with  alcohol.  Mr.  Henry  Philips,  the  chief 
dresser,  who  saw  him  the  next  morning,  fortunately  suspected  datura  poisoning. 
He  applied  the  stomach-pump,  and  found  datura  seeds,  together  with  partially 
digested  rice  and  green  peas,  in  the  gastric  contents.  The  patient  made  a  com¬ 
plete  recovery,  and  two  of  his  fellow-countrymen  were  subsequently  sentenced 
to  rigorous  imprisonment  for  having  administered  the  poison  with  intent  to 
facilitate  robbery.” 

The  symptoms  of  datura  poisoning  .are  those  of  belladonna  poisoning 
[q.v.>  p.  724 — Ed.].  When  the  seeds  are  given  internally  the  profes¬ 
sional  thief  seems  to  know  the  exact  dose  necessary.  The  symptoms 
of  unconsciousness  may  commence  early- — within  a  quarter  of  an  hour. 
The  effect  of  the  drug  may  last  for  two  days,  and  is  more  severe,  as  a 
rule,  if  it  is  administered  during  childhood  and  old  age.  Many  fatal 
cases  of  poisoning  by  the  fruit  and  young  seeds  of  datura  are  reported 
by  Chevers,  as  well  as  five  fatal  cases  of  poisoning  by  the  leaves. 
They  are  mostly  in  children  and  aged  persons.  Excessive  dilatation 
of  the  pupil  may  be  regarded  as  a  dangerous  symptom  in  datura 
poisoning.  The  loss  of  power  of  accommodation  which  is  thereby 
produced,  and  the  hallucinations  caused,  may  explain  the  disorders 
of  vision  which  are  so  common.  There  is  also  a  certain  degree  of 
impairment  of  memory  before  complete  recovery. 

In  India  this  after-effect  has  been  regarded  as  one  of  the  causes  of 
insanity,  and  it  seems  not  at  all  improbable  that  slow  or  chronic 
poisoning  by  datura  would  tend  to  weaken  the  intellect.  In  the 
absence  of  any  suspicious  circumstances,  diagnosis  may  be  difficult ; 
cases  have  been  confounded  with  rabies,  delirium  tremens,  and  mania. 

There  is  some  reason  to  believe  that  we  possess  an  efficient  antidote 
in  permanganate  of  potash,  which  has  the  chemical  property  of  oxidis¬ 
ing  some  of  the  vegetable  alkaloids.  It  lias  been  used,  with  varying 
success,  in  cases  of  opium  poisoning,  and  should  be  tried  in  a  case  of 
datura  poisoning  [vide  p.  756— Ed.]. 

The  Cocaine  Habit  in  India. 

It  is  a  suggestive  and  somewhat  remarkable  fact  that  lately  the 
practice  of  taking  cocaine  has  become  widely  prevalent  in  many  parts 
of  India  [and  England. — Ed.],  in  fact  to  such  an  extent  as  to  necessitate 
special  legal  measures  for  the  control  of  the  sale  of  this  useful  drug. 
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In  spite  of  legal  restrictions,  the  records  of  the  police  courts  in  Calcutta,  as 
reported  in  the  daily  papers,  show  that  almost  every  day  one  01  moie  pemons 
are  prosecuted  and  heavily  fined  for  selling  cocaine  without  a  licence. 

I  have  elsewhere  published  a  study  of  the  cocaine  habit  as  piactised 
among  the  juvenile  criminal  classes  in  C  alcutta.  I  he  diug  is  usually 
taken  for  its  euphoric  effects,  mixed  with  pan  and  betel  so  commonly 
eaten  as  a  masticatory  by  the  natives  of  India.  The  cocaine  is  usually 
eaten  in  the  form  of  the  hydrochlorate,  as  used  in  ophthalmic  practice. 
The  dose  is  generally  about  one  grain,  and  is  repeated  as  often  as  the 
habitue  is  able  to  buy  this  expensive  drug.  It  produces  a  temporary 
feelino-  0f  satisfaction  and  well-being,  but  is  soon  followed  by  a  reaction 
which  calls  for  repetition  of  the  drug.  Though  I  have  seen  individuals 
who  claimed  to  be  in  the  habit  of  eating  as  much  as  half  a  diachm  a 
day,  yet  I  am  bound  to  say  that  in  not  less  than  one  hundred  cases  in 
which,  on  admission  to  prison,  the  drug  was  immediately  and  certain  y 
stopped,  the  symptoms  of  abstinence  were  slightly  marked.  Beyond 
a  temporary  depression  and  a  hollow  feeling  in  the  abdomen  there  was 
little  complained  of.  One  distinguishing  sign  of  the  cocame-eater 
(at  least  when  it  is  eaten  along  with  lime  pan  and  betel)  is  an  ebony 
blacknes’s  of  the  teeth,  especially  on  their  posterior  aspects.  I  his 
sign  I  had  not  seen  mentioned  anywhere  before  I  first  pointed  it  out. 
The  recent  introduction  of  the  cocaine  habit  suggests  the  view  that  it 
the  efforts  of  the  well-meaning  opponents  of  what  is  called  the  opium 
traffic  ”  were  successful,  a  new  drug  or  narcotic  would  soon  replace 
the  use  of  opium  with  results  at  least  as  serious  [vide  p.  766— Ld.J. 


Other  Less  Common  Poisons. 

The  practice  of  camphor-eating  has  recently  been  reported  as  not 
uncommon  in  some  native  girls’  schools  in  Calcutta.  Giddiness  aru 
excitement,  followed  by  a  deep  sleep,  result  from  its  excessive  use. 
Marking  nut  (vernacular  bhela),  the  fruit  of  Semicarpus  Anacardium. 

_ This  is  rarely  given  internally.  An  “  ink  ”  is  made  from  e  acn 

iuice  which  is  used  in  marking  clothes.  After  marking  the  clothes  it  is 
necessary  to  damp  the  part  in  lime-water  to  neutralise  the  irritant 
otherwise  if  it  touches  the  skin  it  will  give  rise  to  a  painful  vesicular 
eczema-like  inflammation.  _  It  has  also  frequently  been  used  to 

fabricate  bruises  on  the  skin.  Tnrlia _ • 

Madar  ( Calotrophis  gigantea),  a  common  weed  a11  °vei 
The  leaves  contain  a  white  milky  juice,  which  is  acid.  The  root 
has  some  traditional  repute  as  a  remedy  for  dysenteiy,  mste  c 

ipecacuanha,  ^  ig  chiefly  used  as  an  abortifacient. 

Physic  nuts  (Jatropha  Gurcas)  [vide  p.  786.  Ed.J- 
The  tuberous  root  of  Gloriosa  Superba  is  popular  j 

poisonous.  It  is  so  only  in  large  doses^.  , _ rrj  e  sjiar)e 

Cocculus  Indicus,  or  Levant  nut  [vide  p.  741  Ed.].  V 

of  the  nut  on  section  is  characteristic.  .  ,  ab-rti- 

Lal  chitra  ( Plumbago  Zelanica)  has  been  mentioned  as  an  ab.rti 
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facient.  It  can  also  be  used  to  artificially  produce  bruises  (Walsh, 
Indian  Med.  Gaz.,  January,  1900). 

Jequirity  (Abrus  precatorius ). — An  irritant  to  mucous  membranes, 
chiefly  used  for  cattle  poisoning.  The  pounded  seeds  are  made  into 
a  paste  and  dried  on  sharp  points  of  bamboo.  These  poisoned  points 
are  inserted  under  skin  of  cattle.  The  animal  dies,  and  the  hide- 
dealers  ( chamars )  buy  the  hide  for  a  trifle  [vide  p.  702  Ed.]. 

Drs.  Warden  and  Waddell,  of  Calcutta,  showed  that  the  poison  of 
jequirity  is  abrin,  which  acts  as  a  blood  poison. 

Warden  recorded  a  case  of  poisoning  by  jequirity  introduced 
beneath  the  skin  of  a  man  by  means  of  a  sni,  or  pointed  stick  above 
mentioned.  Several  similar  cases  of  its  homicidal  use  are  on  record. 

Nux  vomica  and  strychnine  [ vide  p.  830. — Ed.). — The  use  of  this 
drug  for  poisoning  is  rare,  and  generally  accidental,  sometimes  suicidal. 
Waddell  ( Indian  Med.  Gaz.,  March,  1885)  suggested  that  the  mistaking 
of  Nux  vomica  bark  (Icuchila  in  the  vernacular)  for  the  bark  of  Holar- 
rhena  antidysenterica  (Jcurchi)  might  explain  some  of  the  great  mortality 
attributed  to  tetanus  in  Calcutta. 

White  oleander  ( Nerium  oldorum),  or  “  true  oleander,”  is  sometimes 
the  cause  of  poisoning.  Some  cases  are  reported  ( Indian  Med.  Gaz., 
1901)  by  C.  L.  Bose,  who  has  isolated  three  active  principles  ;  nerio- 
dorin,  neriodorein,  and  karatin.  The  vernacular  names  of  this  plant 
are  leaner  and  Jcarabi.  The  symptoms  somewhat  resemble  those  of 
strychnine  :  twitchings,  convulsions,  spasms,  vomiting,  and  uncon¬ 
sciousness. 

Yellow  or  bastard  oleander  ( pilakaner  in  the  vernacular,  Cerbera 
thevetia). — This  is  commonly  used  for  suicide  and  as  an  abortifacient. 
The  symptoms  are  exhilaration  followed  by  depressiod  and  paralysis. 

The  peculiar  triangular  shape  of  the  nut  is  characteristic. 

Aconite  [vide  p.  703. — Ed.]. — A.  ferox  is  very  common  in  the 
Himalayas,  especially  in  the  Sikkhim  hills  and  on  the  road  to  Thibet. 
The  long  (3-inch  to  4-inch)  conical  roots  are  known  in  the  bazaars  as 
bish  or  bikh.  A  decoction  of  the  root  is  mixed  with  other  liquor,  and 
is  thus  used  for  poisoning. 

Mechanical  Irritants. 

Such  substances  as  pounded  glass,  diamond  dust,  and  chopped 
hair  come  into  consideration,  not  that  they  are  strictly  definable  as 
“  poisons,”  but  because  they  are  “  unwholesome  things  ”  or  “  dele¬ 
terious  to  the  human  body  to  swallow,”  in  the  words  of  the  Indian 
Penal  Code  (321,  326). 

Several  cases  are  referred  to  in  the  reports  of  the  chemical  examiners. 
There  were  thirty- one  such  cases  in  ten  years  in  Bombay.  The  injury 
inflicted  on  the  mucous  membrane  of  the  alimentary  tract  will  depend 
on  the  degree  of  fineness  of  the  pounded  glass.  The  glass  is  usually 
administered  in  sweetmeats  or  in  vegetable  messes  mixed  with  rice, 
pulse,  and  spices. 

Apart  from  the  celebrated  Baroda  case,  there  are,  naturally,  not 
many  cases  on  record  of  “  poisoning  ”  by  diamond  dust.  In  the  Baroda 
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case  the  diamond  dust  along  with  arsenious  oxide  was  found  in  the 
remains  of  a  cooling  drink  of  sherbat. 


ADDENDA 


The  following  case  of  non  traumatic  rupture  of  the  lung  communi¬ 
cated  to  the  editor  by  Dr.  Steel  is  of  great  interest  and  must  be 


unique. 


The  patient,  Gordon  P.,  aged  twenty -three,  was  employed  in  driving  an 
engine  at  a  timber  yard  on  a  large  estate  near  Stamford.  While  lifting  a  plank 
into  position  to  be  sawn,  he  felt  suddenly  ill  and  was  unable  to  continue  work. 
He  endeavoured  to  walk  home,  three  miles,  but  collapsed  on  the  way.  He 
went  to  bed  and  was  attended  by  his  doctor,  who  found  him  cyanosed  and  almost 
pulseless.  About  the  middle  of  the  same  night  he  began  to  vomit,  very  severely, 
bilious  fluid.  His  doctor  saw  him  again  in  the  morning  and  brought  him 
straight  here.  He  was  very  pale:  pulse  imperceptible  almost,— 110.  There 
was  an  area  of  absolute  dullness  at  base  of  right  lung,  extending  down  over 
epigastrium.  He  was  taken  to  the  theatre  and  laparotomy  performed,  there 
was  no  ruptured  viscus  and  no  obstruction,  but  the  liver  was  much  enlarged  and 
like  an  acute  “cardiac  liver.”  He  was  put  back  to  bed  and  died  at  4.30  the 


same  afternoon. 


OCliliVJ  CW.L  IUI  •  ,  *  1* 

Post-mortem. — Heart  not  enlarged,  but  numerous  petechiae  over  pericardium. 
Right  lung,  normal.  Left  lung,  a  small  tuberculous  focus,  showing  early  caseation 
at  base  of  upper  lobe.  At  base  of  lower  lobe  there  was  a  ragged  tear  with  a 
large  amount  of  clotted  blood  lying  free.  Lung  was  collapsed.  Nothing  else  was 


found. 


In  1919  silicosis  of  the  lung  has  been  officially  included  in  Trade  Diseases 
under  the  W.C.A. 

A  general  Order  issued  by  the  Local  Government  Board  and  pub¬ 
lished  in  the  London  Gazette  on  February  14,  1919,  makes  malaria, 
dysentery,  trench-fever,  acute  primary  pneumonia,  enteric  fever  re¬ 
lapsing  fever,  and  typhus  fever  notifiable  as  epidemic  and  infectious 

diseases  under  the  Public  Health  Act. 

The  Order  came  into  force  on  March  1,  and  applies  to  England 
and  Wales.  It  is  explained  that  the  expression  “  dysentery  ’  includes 
amoebic  and  bacillary  dysentery,  and  the  expression  enteric  lever 
includes  typhoid  and  paratyphoid  fevers.  Every  medical  practitioner, 
as  soon  as  he  becomes  aware  that  a  person  upon  whom  e  is  m  pro 
fessional  attendance  is  suffering  from  any  of  the  complaints  m  ques- 

f.n  fhft  Mfidical  Officer  of  Health  for  the  district  a 


district.  In  every  case  of  malaria,  trench  fever,  or  ys  y, 
Medical  Officer  of  Health  will  take  the  necessary  steps  to  secure  treat- 
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ment  of  the  case  in  a  suitable  hospital,  unless  he  is  satisfied  that  treat¬ 
ment  elsewhere  will  be  carried  out  with  all  precautions  necessary  to 
prevent  the  spread  of  the  disease. 

In  any  case,  where  dysentery  occurs,  the  Medical  Officer  may 
require  by  notice  in  writing  that  the  person  specified  in  the  notice  shall 
discontinue  any  occupation  connected  with  the  preparation  or  hand¬ 
ling  of  food  or  drink  for  human  consumption.  Children  in  charge 
of  any  person  specified  must  not  be  sent  to  school.  In  cases  of  trench- 
fever  the  Medical  Officer  may  require  that  steps  be  taken  immediately 
to  obtain  the  complete  destruction  of  lice  on  the  person  and  clothing 
of  every  occupant  of  the  building,  and  the  temporary  segregation  of 
other  inmates  of  the  building,  or  persons  recently  in  contact  with  the 
patient,  until  their  person  and  clothing  have  been  completely  freed 
from  lice.  Any  expenses  incurred  by  the  Medical  Officer  will  be 
defrayed  by  the  local  authority  of  the  district.  On  a  certificate 
signed  by  the  Medical  Officer  the  patient  may  be  removed  at  the  cost 
of  the  local  authority  to  a  hospital,  subject  to  the  consent  of  the  super¬ 
intending  body  of  the  institution. 
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SYNOPSIS  OF  RECENT  MEDICO-LEGAL 

LITERATURE 

(Originally  compiled  by  Stanley  B.  Atkinson.) 


[In  selecting  articles  'preference  has  been  given  to  those  with  ample  references.) 


GENERAL  REFERENCES. 

I.  Encyclopaedias,  Reports,  Dictionaries,  Catalogues,  Indexes. 


Index  Catalogue  of  the  Library  of  the  Surgeon- General's  Office  (U.S.  Army). 
Index  to  Series  I.,  1895.  To  Lyson,  Series  II.,  1904.  (An  exhaustive  biblio¬ 
graphy — authors  and  subjects.) 

Index  Medicus  (monthly,  collection  of  titles  of  articles).  Series  I.,  1879- 
1899.  Series  II.,  1903.  Boston.  Sub.,  Insanity.  State  Medicine  (Medical 
Ethics,  Medical  Jurisprudence.  Toxicology,  with  cases.  Life  Insurance). 
Bibliographia  Medica  [sub  Medecine  Legale),  1900,  1901,  1902.  Paris. 
Encyclopedia  Medica.  Edinburgh,  1899-1904.  E.M.1 

Quain’s  Dictionary  of  Medicine.  London,  1902.  Q.1 

Encyclopsedia  of  the  Laws  of  England.  Vol.  13.  London,  1897-1903. 

E.L.E.1 

Encyclopaedia  Britannica.  Index. 

The  Police  Code  and  General  Manual  of  Criminal  Law.  Vincent.  London, 

1904. 

Anomalies  and  Curiosities  of  Medicine.  Gould  and  Pyle.  Philadelphia,  1900. 
System  of  Medicine.  Edited  by  Clifford  Allbutt.  S.M.1  2nd  ed.  1910. 
International  Medical  Congresses  :  Section  of  Legal  Medicine.  Reports  : 
Rome  (1894);  Moscow  (1897)  ;  Paris  (1900)  ;  Madrid  (1903)  ;  Lisbon  (1906). 

International  Congress  of  Legal  Medicine.  Jour.  Med.  de  Bruxelles,  August, 
1897. 

Stephen’s  Commentaries  on  the  Laws  of  England.  London,  1903. 
Stroud’s  Judicial  Dictionary.  London,  1903. 

Wharton’s  Law  Lexicon.  Lely.  London,  1902. 

Law  Dictionary.  Bouvier.  Boston,  1897,  1898. 

II.  Annual  Publications. 


The  ^Medical  Directory  (Principal  Laws  and  Statutes  affecting  the  Medical 
Profession).  Churchill.  London. 

The  Year-book  of  Medicine  and  Surgery  (Legal  Medicine  abstracts).  Phila¬ 


delphia. 

Transactions  of  the  Medico-legal  Society.  London.  T.M.S. 

Schmidt’s  Jahrbucher  (a  quarterly  bibliography).  Leipzig. 

Virchow’s  Jahresbericht  der  Gesammten  Medicin  (Gerichtl.  Med.)  (biblio¬ 
graphy  and  abstracts).  Berlin. 

Annus  Medicus  (Forensic  Medicine).  The  Lancet.  London. 

Medical  Annual  (Legal  Section).  Bristol. 

1  These  abbreviations  refer  to  subsequent  references. 
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British  Medical  Association  :  sub-section  of  Forensic  Medicine. 

Annual  Criminal  Statistics  (England,  Scotland,  Ireland).  Official. 

Mew’s  Annual  Digest  (Reported  Decisions).  London. 

General  Digest  (America  and  England).  Rochester,  New  York. 

III.  Periodicals. 

Annales  d’Hygiene  Publique  et  de  Medecine  Legale  (monthly).  Paris.  Ann. 1 
Vierteljahrsschrift  fur  Gerichtliche  Medizin  (quarterly  and  supplement). 
Berlin.  Vtl. 1 

Medico-legal  Journal  (quarterly).  New  York. 

Friedreich’s  Blatter  f.  Gerichtl.  Medicin. 

Giornale  di  Medicina  Legale.  Pavia. 

Archiv.  fur  Crim.-Anthropol.  und  Crim. -Statistic.  Leipzig. 

Archives  de  1’Anthropologie  Criminel.  Lyons  and  Paris. 

Indian  Medical  Gazette,  June,  1902  (a  medico-legal  number) ;  January, 
1903.  Powell  (medico-legal  notes).  Calcutta. 

Edinburgh  Medical  Journal  (occasional  abstracts  by  Harvey  Littlejohn). 

E.M.J.1  ) 

British  Journal  of  Inebriety.  London.  B.  J.1. 1 
The  Lancet  (Medicine  and  the  Law).  L.1 

The  British  Medical  Journal  (Medico-legal  and  Medico-ethical.  Epitome). 

B.M.J.1 

Journal  of  the  American  Medical  Association  (Medico-legal  Department). 
Nordiskt  Medici nskt  Arkiv.  (Jur6  Medicin). 

Wiener  Medicinische  Wochenschrift.  Referate  :  Gerichtliche  Medicin  (occa¬ 
sional  abstracts). 

Berliner  Klinische  Wochenschrift.  Kritiken  und  Referate  (occasional 
abstracts). 

Medicine  (monthly).  Forensic  Medicine.  Detroit. 

Law  Quarterly  Review.  London.  L.Q.R.1 
Law  Magazine  (quarterly).  London. 

Harvard  Law  Review.  H.L.R.1 
American  Law  Review.  St.  Louis. 

Weekly:  The  Law  Times  (L.T.1) ;  The  Law  Journal  (L.J.1)  ;  The  Justice 
of  the  Peace  (J.P.1) ;  The  Solicitor’s  Journal  (S.J.1)- 

IV.  Short  General  Contributions. 

Inaugural  Address  to  the  Medico-legal  Society.  Sir  William  Collins.  T.  M.  S., 
1902. 

Medico-legal  Notes  (evidence).  Nelson-Hardy  and  Lowndes.  E.  M.  J.,  2, 
1897. 

Sociologic  Studies  of  a  Medico-legal  Nature.  P  osenberg  and  Aronstam. 
Chicago,  1902. 

Notes  on  Forensic  Medicine.  Harvey  Littlejohn,  E.  M.  J.,  1,  1899  (673); 
2  (222);  1901,  1  (146). 

A  Century  of  Forensic  Medicine  in  Edinburgh.  Harvey  Littlejohn.  E.  M.  J., 
January,  1905. 

A  Half-century’s  Progress  in  Medical  Jurisprudence.  Physician  and  Surgeon, 

1901  (49). 

Medico-legal  Notes.  Allison.  Baltimore,  1899. 

Review  of  Physiology  Works  from  a  Medico -legal  Standpoint.  Corin.  Arch, 
de  l’Anthp.  Crim.,  1895  (240). 

State  Medicine :  Past,  Present,  and  Future.  Med.  Record,  New  York, 

1902  (925). 

Forensic  Physiology.  Atkinson.  St.  Bart.’s  H.  Reps.,  1904. 

Post-graduate  Course  of  Lectures  in  Medical  Law.  Prussia,  1903. 


1  These  abbreviations  refer  to  subsequent  references. 
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On  the  Establishment  of  Medico-legal  Diplomas.  Johnston.  Boston  M. 
and  S.  J.,  1902  (519). 

Medicine  and  Law  from  a  Legal  Standpoint.  Dailey.  Med. -leg.  Jour., 
1900  (226). 

Encyclop.  Brit.  Harvey  Littlejohn.  Vol.  30  (606). 

Retrospect  of  Sixty  Years  of  Public  Medicine.  Nelson  Hardy.  Medical 
Magazine,  1897. 

V.  Medico-legal  Institutes  and  Societies. 

There  are  many  Institutes  of  State  Medicine  (with  directors)  :  Paris  (Brouar- 
del),  Berlin  (Strassman),  Vienna  (Kolisko),  Cracow  (Wachholz),  Graz  (Kratter), 
Tokio  (Katayama),  Genoa  (Severi),  Rome,  Leipzig,  Liege,  Warsaw,  Brussels, 
Griefswald,  Innsbruck,  Cagliari,  etc. 

La  Societe  de  Medecine  Legale  de  France,  with  Library,  and  Annals  (monthly, 

since  1829).  #  , 

Massachusetts  Medico-legal  Society  (Reports  in  Boston  M.  and  S.  J.,  founded 

October  1st,  1877).  . 

New  York  Medico-legal  Society  with  Library,  and  Quarterly  Journal  (since 

1880). 

Medico -legal  Society  of  Chicago  (1885). 

New  York  Society  of  Medical  Jurisprudence  and  State  Medicine  (1885). 

La  Societe  de  Medecine  Legale  de  Belgique  (Annales).  Brussels,  1889. 
The  Medico-legal  Society.  London  (Yearly  Transactions,  1901). 

District  of  Columbia  Medico-legal  Society.  Washington,  1902. 

South  African  Medico-legal  Society.  Pietermaritzburg,  1903. 


VI.  Text-books. 


Principles  of  Forensic  Medicine.  Guy  and  Ferrier  (Smith).  London,  1895. 
Text-book  of  Forensic  Medicine.  Luff.  London,  1895. 

Forensic  Medicine  and  Toxicology.  Hawthorne.  Glasgow,  1897. 

Forensic  Medicine.  “Tarsus.”  London,  1897. 

Atlas  of  Legal  Medicine.  Hofmann  (Peterson  and^  Kelly).  London,  1898. 
Medical  Jurisprudence.  Benson.  E.  L.  E.,  8,  305. 

Lectures  on  Medical  Jurisprudence  and  Toxicology.  F.  J.  Smith.  London, 
1900  ;  2nd  ed.,  1907. 

Forensic  Medicine.  Harvey  Littlejohn.  E.  M.,  1901. 

Manual  of  Medical  Jurisprudence  and  Public  Health.  Giffen.  Edinburgh, 
1900. 

Introduction  to  Medical  Jurisprudence.  McCallin.  London,  19°1* 

A  Treatise  on  Medical  Jurisprudence.  Vivian  Poore.  London,  1902. 
Medical  Jurisprudence,  Toxicology,  and  Public  Health.  Glaister.  Edin¬ 
burgh,  1902.  2nd  ed.  1910. 

Aids  to  Forensic  Medicine.  Murrell.  London,  1902. 

Forensic  Medicine  and  Toxicology.  Dixon  Mann.  London,  1902.  4th  ed. 


Forensic  Medicine,  Toxicology,  and  Public  Health.  Husband  (Buchanan 
and  Hope).  Edinburgh,  1904. 

Treatise  on  the  Medical  Jurisprudence  of  India.  Mann.  AHjaiij  >  *89  * 
Outlines  of  Medical  Jurisprudence  for  India.  Gnbble  and  Hehir.  Madia  , 

1898 

Legal  Medicine  in  India  and  Toxicology.  Barry.  Bombay,  1903,  1904 
A  Manual  of  Medical  Jurisprudence  for  India.  Gibbons.  Caicutta,  1903. 
Medical  Jurisprudence  for  India.  Lyon  (Waddell).  Calcutta,  1904 
Glossary  of  Medical  and  Medico-legal  Terms  Hutchinson.  Ca^tta* 
System  of  Legal  Medicine.  Edited  by  Hamilton  and  Godkin.  New  Yoik, 

189Medical  Jurisprudence,  Forensic  Medicine,  and  Toxicology.  Witthaus  and 
Becker.  New  York,  1896. 
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Taylor’s  Medical  Jurisprudence  (12th  American  ed.,  Clark  Bell).  New  York, 
1897. 

A  Manual  of  Medical  Jurisprudence,  Insanity,  and  Toxicology.  Chapman, 
Philadelphia,  1903. 

Epitome  of  Medical  Jurisprudence.  Dwight.  Philadelphia,  1903. 
Text-book  of  Medical  Jurisprudence  and  Toxicology.  Reese  (Leffmann). 
Philadelphia,  1903. 

A  Text -book  of  Legal  Medicine  and  Toxicology.  Edited  by  Peterson  and 
Haines.  Philadelphia,  1903,  1904. 

A  Text-book  of  Legal  Medicine.  Draper.  London,  1905. 

Trait6  de  Jurisprudence  Medicale  et  Pharmaceutique.  Dubrac.  Paris,  1894. 
Precis  de  Medecine  Legale.  Coutagne.  Paris,  1897. 

Trait6  de  Medecine  Legale  Theorique  et  Pratique.  Tourdes.  Paris,  1897. 
Jurisprudence  Pharmaceutique.  Roue.  Paris,  1899. 

Le  Vade  Mecum  du  M6decin  Expert.  Lacassagne.  Paris,  1900. 

Casper.  Forensic  Medicine.  4  Vols.  London,  1861-5.  New  Syd.  Soc. 
Medecine  Legale  et  Jurisprudence  Medicale.  Bergeron.  Paris,  1903. 

Aide  Memoire  de  Medecine  Legale.  Lefert.  Paris,  1903. 

Precis  de  Medecine  Legale.  Vibert.  Paris,  1911. 

Lehrbuch  der  Gerichtlichen  Medicin.  Strassmann.  Stuttgart,  1895. 
Lehrbuch  der  Gerichtlichen  Medicin.  Dittrich.  Vienna,  1897. 

Lehrbuch  der  Gerichtlichen  Medicin.  Hoffmann.  Vienna,  1898. 

Medizin  und  Recht.  Medizinischjiirist.  Rudeck.  Jena,  1899. 

Lehrbuch  der  Gerichtlichen  Medicin,  etc.  Emmert.  Leipzig,  1900. 
Grundriss  der  Gerichtlichen  Medicin.  Gottschalk.  Leipzig,  1903. 
Stereoskopischer  Gerichtsarztlicher  Atlas.  Lesser.  Breslau,  1903. 
Gerichtliche  Medicin.  Kutner.  Jena,  1903. 

Codice  di  Medicina  Legale.  Raffaele.  Naples,  1898. 

Compendio  di  Medicina  Legale.  Madia.  Naples,  1899. 

Estudios  Medico -legales  sobre  el  Codijo  Civil  Argentino.  Veyga.  Buenos 
Ayres,  1900. 

Jurisprudence  Veterinaire.  Conte.  Paris,  1898. 

SPECIAL  REFERENCES. 

Section  I. 

Treatises  on  Criminal  Law  : — ‘Russell  on  Crimes  (1896)  ;  Roscoe  on  Criminal 
Evidence  (1898)  ;  on  Nisi  Prius  (1900)  ;  Archbold  on  Criminal  Pleading  (1900) ; 
Kenny  (1902);  Warburton’s  Cases  (1903);  Harris  (1904). 

Text-books  on  Evidence  : — Taylor  (Pitt-Lewis,  1895)  ;  Best  (1902) ;  Powell 
(1898)  ;  Phipson  (1902) ;  Stephen  (any  edition)  ;  Holt  (1917).  U.  S.  A. — Thayer 
(1898)  ;  Wigmore  (1904). 

The  Authority  of  Text-books.  108  L.  T.  (97). 

Presumptions.  Pease.  E.  L.  E.,  1  (193) ;  4  (139)  ;  7  (423)  ;  10  (327). 
Criminal  Evidence  Act,  1897. 

The  Sessions  of  the  General  Medical  Council  (Reports). 

Medical  Ethics  :  A  Guide  to  Professional  Conduct.  Saundby.  Bristol,  1902. 
Doctors  and  their  Work.  Carter.  London,  1903. 

Unwritten  Law  and  Ideals  of  Active  Careers.  Pitcairn.  London,  1899. 

A  Code  of  Medical  Ethics.  De  Styrap.  London,  1895.  (“The  Young 
Practitioner.”) 

Vita  Medica,  Chapters  of  Medical  Life  and  Work.  Richardson.  London, 
1897. 

La  Profession  Medicale  au  Commencement  du  XXe.  Siecle.  Brouardel. 
Paris,  1902. 

L’Exercise  de  la  Medecine.  Brouardeb  Paris,  1899. 

La  Profession  Medicale  :  ses  Devoirs  ;  ses  Droits.  Monache.  Paris,  1901. 
Medicine  and  Law.  Eve.  Journ.  Am.  Med.  Ass.,  1900,  1  (65). 

The  Law  in  its  Relations  to  Physicians.  Taylor.  New  York,  1900. 
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The  Law  and  the  Doctor.  New  York,  1903. 

Professional  Secrecy.  Lefuel.  Ann.  1,  1897.  . 

Privileged  Medical  Communications.  Stimson,  Soren,  and  Cheever.  Boston 
M.  and  S.  J.,  1903,  2  (252).  Bateman.  T.  M.  S.,  1905  ;  L.,  1904,  2  (1513); 
B.  M.  J.,  1905,  1  (104). 

Professional  Confidences  of  Medical  Men.  64  J.  P.  (241). 

La  Responsibility  Medicale.  Brouardel.  Paris,  1898. 

Inability  to  Speak  on  Arraignment.  Scott.  B.  M.  J.,  1898,  2  (1761)  ;  61 
J.  P.  (792)  ;  104  L.  T.  (62,  110). 

The  Legal  Profession’s  Attitude  to  the  Medical.  L.,  1904,  1  (945). 
Restraint  of  Practice.  116  L.  T.  (430). 

Medical  Partnerships,  Transfers,  and  Assistantships.  Barnard  and  Stocker. 

London,  1895.  12  L.  Q.  R.  (194). 

Law  of  Sale  of  Medical  Practices.  L.,  1904,  1  (1821). 

Confessions.  Am.  L.  R.,  1899  (376)  ;  109  L.  T.  (528). 

Confession.  Craies.  E.  L.  E.,  3  (263). 

Self -accusation.  B.  M.  J.,  1902,  2  (724)  ;  Ann.,  50  (176,  337,  423),  49  (178). 
Dying  Declarations  and  Depositions.  61  J.  P.  (3) ;  62  J.  P.  8  (711) ;  67  J.  P. 
(151). 

Famous  Trials.  Atlay.  London,  1899. 

The  Co-operation  of  the  Medical  and  Legal  Professions.  Sanderson.  Boston 
M.  and  S.  J.,  1901. 

Presumptions  of  Law  and  Fact.  Lawson.  St.  Louis,  1903. 

Report  and  Regulations  as  to  Allowances  to  Prosecutors  and  Witnesses. 

London,  July  1st,  1904. 

Medical  Men  and  the  Subpoena  ad  Testificandum.  L.,  1904,  2  (1578). 
Medical  Witnesses  in  Criminal  Courts.  L.,  1903,  2  (171). 

Circumstantial  Evidence  :  Wills.  London,  1902. 

Circumstantial  Evidence.  Law  Stud.  Jour.,  1904  (31). 

Inquest  Juries.  Troutbeck.  T.  M.  S.,  1904. 

Dissection.  E.  L.  E.,  4  (288)/ 

Necropsy.  Caley  and  Andrews.  Q.  # 

Post-mortem  Examinations  in  Medico -legal  and  Ordinary  Cases.  Clarke. 


London,  1896.  . 

Post-mortem  Examination  in  Medico -legal  Cases  in  Scotland.  Somerville ; 

Glaister.  B.  M.  J.,  1900,  2  (1317—1649). 

Post-mortem  Methods.  Shennan.  E.  M.,  1901. 

Necropsy  in  Medico-legal  Relations.  Schmitt.  New  \ork,  1902. 
Medico-legal  Post-mortem  Examinations.  H.  Littlejohn.  L.,  1903,  1  (862) ; 

T.  M.  S.,  1904.  q 

Necropsies  from  a  Medico-legal  Standpoint.  Lane.  Physician  and  Suigeon, 

1902  (303) 

Law  relating  to  the  Corpse.  Am.  L.  R.,  1898  (279) ;  1899  (461)  ;  46  S.  J. 
(116);  H.  L.  R.,  1901  (64);  B.  M.  J.,  1904,  2  (611). 

Experimental  Evidence.  Watson.  Am.  L.  R.,  1900  (28)  ;  H.  L.  R.,  1903 
(300),  1904  (422). 

Medical  Evidence  in  Cases  of  Murder.  104  L.  T.  (509). 

Sources  of  Errors  in  Experts.  Lacassagne.  Arch.  d’Anthl.  Crim.,  January , 


1897. 

The  Conflict  of  Medical  Testimony  in  Courts  of  Law.  Ormsby.  Tr.  R.  Acad. 

Medical  Expert  Testimony  :  Irish.  Boston  M.  and  S.  J.,  1899  (299). 
Conflicting  Medical  Evidence.  S.  A.  Med.  Record,  November,  1903  ;  Med. 
Prac.  Circ.,  1904  (367,  501). 

The  Physician  as  an  Expert.  Hutchins.  Mich.  L.  R.,  1904  (687). 

La  Nouvelle  Legislation  Medicale.  Lechopie  and  Floquet.  Paris,  1894, 
Code  Pratique  des  Honor aires  Medicaux.  Floquet.  Paris,  1898, 

Du  Droit  Medical.  Lechopie.  Paris,  1901. 

Medico -legal  Experts.  Brouardel.  Ann.,  39  (5). 

La  Choix  des  Experts.  Morache,  Ann.,  43  (317), 
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The  Weight  to  be  attached  to  Medical  Evidence.  Earl  Russell.  T.  M.  S.,  1, 
1904. 

Post-mortem  Pathology.  Cattell.  London,  1903. 

La  Pratique  des  Autopsies.  Letulle.  Paris,  1903. 

Mortuary  Law.  Perley.  Boston,  1896;  Am.  L.  R.,  1897  (153) 

The  Criminal.  Havelock  Ellis.  London,  1901. 

Human  Nature.  E.  Metschnikoff.  Paris,  1904. 

Handbook  of  Morbid  Anatomy.  C.  R.  Box,  1910. 

Juryman  Taken  Ill.  67  J.  P.  (267). 

Some  Points  in  the  Law  of  Murder.  67  J.  P.  (519). 

Section  II. 

Compulsory  Physical  Examination.  H.  L.  R.,  1904  (422). 

Exhumation.  65  J.  P.  (730)  ;  E.  L.  E.,  3  (423,  442)  ;  13  (43). 

Section  III. 

Medico-legal  Responsibility.  Lowndes.  Liverpool  Med.-chir.  J.,  January, 
1890. 

Surgical  Emergencies  from  a  Medico-legal  Standpoint.  Godshaw.  Amer. 
Pract.  and  News,  1901  (450). 

Practice  of  Unqualified  Persons.  101  L.  T.  (436). 

The  Law  of  Defamation  in  Relation  to  the  Medical  Man.  Atkinson.  St. 
Bart,’s  Hosp.  Jour.,  August,  1900. 

The  Law  of  Negligence  in  Relation  to  the  Medical  Man.  Atkinson.  St. 
Bart. ’s  Hosp.  Jour.,  February,  1902  ;  100  L.  T.  (259)  ;  101  L.  T.  (4,  67).  B.  M.  J., 
1898,  Mar.  12  ;  1901,  Mar.  29. 

Negligence  in  the  Sale  of  Poison.  100  L.  T.  (259)  ;  67  J.  P.  (31). 
Negligence  in  a  Nursing  Home.  67  J.  P.  (607). 

Law  relating  to  Infectious  Diseases  and  Hospitals.  Copnall.  London,  1899. 
Les  Maladies  Infectieuses  en  Medecine  Legale.  Babes.  Ann.,  No.  3,  1899. 
Injuries  Received  by  Medical  Practitioners  from  the  Sick.  58  Cent.  Law  J., 

61. 

Vaccination  Commission  Reports.  London,  1896. 

Removal  of  Infected  Persons.  66  J.  P.  (498). 

Vaccination  and  Parents’  Consent.  L.,  1903,  1  (1819). 

Mistaken  Notification  of  Smallpox.  68  J.  P.  (49). 

Consent  to  a  Surgical  Operation.  E.  L.  E.,  2  (206). 

Medico-legal  Aspects  of  Deaths  under  Chloroform.  Lane.  L.,  1903,  2  (55). 
Gynaecological  Malpraxis.  Allg.  Wien.  Med.  Zeit.,  No.  11,  1902. 

Cardiac  Massage  for  Chloroform  Toxaemia.  Freyberger.  Treatment. 

L’Art  Dentaire  en  Medecine  Legale.  Amoedo.  Paris,  1899. 

Responsibility  Legale  des  Medecins  Traitants.  Fazembat.  Paris,  1903. 
Legal  Relationship  of  Principal  and  Assistant.  B.  M.  J.,  1900,  2  (1807). 
Criminal  Neglect.  Buck.  Boston  M.  and  S.  J.,  1901  (502). 

Euthanasia.  Harold.  Q.  ;  B.  M.  J.,  1904,  1  (1384). 

Murder  from  the  Best  of  Motives.  Stephen.  L.  Q.  R.,  5  (188). 
Manslaughter;  Murder.  Craies.  E.  L.  E.,  8  (126);  9  (31). 

Section  IV. 

The  Position  of  a  Partly  Incinerated  Human  Body.  B.  M.  J.,  1894,  1  (1297). 
Birth  Certificates  as  Evidence.  39  L.  J.  (155). 

Medico-legal  Stains.  Grigorjew.  Vtl.,  1,  1902. 

Medico-legal  Tests  of  Blood  Stains.  Layton.  Jour,  de  Med.  de  Par., 
August  11th,  1901,  June  8th,  1902  ;  Amer.  Med.,  1903  (913). 

Differentiation  of  Mammalian  Bloods.  Munch.  Med.  Wochens.,  1904  (293). 
Report  of  Commission  on  Identification  of  Habitual  Criminals,  1893. 

The  Metrical  System  of  Identification  of  Criminals  as  used  in  Great  Britain 
and  Ireland.  Garson.  Jour,  Anthl,  Inst.,  1900  (161). 
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Appendix  H.  to  Poore’s- Med.  Jurispr.  Carson. 

Anthropometrical  Identification.  Aubry.  Ann.,  32  (29). 

Laws  of  Identification.  Harris.  Albany,  1892. 

Identity.  E.  L.  E.,  6  (293)  ;  cf.  Adolph  Beck  and  Da  Costa  cases,  L.,  1904,  2 
(  1578). 

Identification  of  Half -burned  Bones.  Vtl.,  1903  (1). 

Finger-print  Identification.  Galton.  Quain’s  Anat.,  1,  1898. 

Finger-prints.  Hopkins.  113  L.  T.  (445)  ;  114  L.  T.  (293). 

Photography  and  Criminal  Inquiries.  Sir  H.  Littlejohn.  L.,  1897,  1  (32). 
La  Photographie  Judiciaire.  Reiss.  Paris,  1903. 

Proof  by  Handwriting.  Odgers’s  Procedure,  1903.  Handwriting.  E.  L.  E., 
6  (149).  Handwriting.  Wigmore.  Am.  L.  R.,  1896  (481). 

Rontgen  Rays.  Am.  L.  R.,  1896  (757)  ;  1901  (619—757). 

Radiography  in  Legal  Medicine.  Regnier.  Ann.,  49  (508). 

Etude  des  Rayons  de  Rontgen  Appliques  aux  Expertises  Medico -legales. 
Paris,  1897. 

Medico -legal  Relations  of  the  X-rays.  White.  Am.  Jour.,  1900,  1. 
Skiagraphy  in  Forensic  Cases.  Cameron.  B.  M.  J.,  1903,  1  (1204)  ;  Beck, 
Med.  Rec.  (New  York),  1902  (202). 

Tattoo-marks.  Brunet.  Archiv.  de  Med.  Nav.,  October,  1898^ 

Cicatrices.  Shennan.  E.  M.,  1899. 

Medico -legal  Examination  of  Blood  Stains.  Wood.  Boston  M.  and  S.  J., 
1901,  2  (532). 

Crystallisation  of  Haemoglobin.  Moser.  Vtl.,  1901,  3. 

Detecting  Human  Blood.  The  Green  Bag.  February,  1895. 

Blood  Immunity  and  Blood  Relationship.  Nuttall.  London,  1904. 
Reaction  Bordet-Uhlenhuth.  A.  Leblanc.  Paris,  1903.  B.  M.  J.,  1903,  1 
(1091). 

Precipitin  Blood  Test  Medico -legally  Considered.  Graham-Smith  and  Sanger. 
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and  moles  or  monsters,  179 
and  noxious  things,  174 
and  professional  secrecy,  144 
Avory,  J.,  on,  144 
Bramwell,  B.,  on,  142 
constructive  murder,  143 
criminal,  148 
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and  pregnancy,  15 
and  rape,  106,  120 
and  sexual  instincts,  3 
and  sterility,  10,  12 
in  India,  890 
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Aspidum  filix-mas,  pois.  by,  722 
Atelectasis  pulmonium,  205 
Atoxyl,  493 

Atractylis  gum.,  pois.  by,  723 
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and  summary  of,  257,  295 
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Bladder,  the,  absorption  from,  317 
perforated,  153 
tumours  of,  687 
Blair’s  Gout  Pills,  743 
Blancmange,  As  in,  490 
Blindness  in  methyl  alcohol  pois.,  616 
Blood  in  lungs  in  decomposition,  198 
Bloomer  process,  the,  474  . 

Bluestone,  468 
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Bodies,  dead,  pois.  by,  567 
Bootblacking,  685 
Borax  and  abortion,  167,  438 
in  food,  873 
pois.  by,  436 
Botulismus,  869 
Box,  body  of  baby  in,  65 
Born-dead  from  putrefaction,  254 
negative  evidence  of,  256 
Brain,  haem,  into,  and  oxalic  acid,  408 
Bramwell,  B.,  on  abortion,  142 
Bread,  As  in,  488 
Breasts,  the,  and  delivery,  71 
and  pregnancy,  36 
and  virginity,  28 
milk  in  virgin’s,  28,  66 
Breathing  and  live  birth,  194,  259 
Brick-kilns,  pois.  from,  558 
Broke-back,  734 
Bromine,  pois.  by,  596 
Bromoform,  pois.  by,  637 
Bronzing  liquid,  521 
Brucine,  830,  844 
Brunswick  green,  465 
Buggery,  law  on,  297 
Buns,  As  in,  491 
Burnett’s  fluid,  438 
Burning,  infanticide,  295 
Buttercups,  pois.  by,  821 

Cesarian  section,  184 
Caisson  disease,  577 
Calabar  bean,  pois.  by,  815 
Camphine,  819 
Camphor,  pois.  by,  736. 

Hniment,  pois.  by,  424 
Camphylene,  680 
Canadol,  695 

Candle  burning  in  C02,  546 
Cannabis  Indica,  pois.  by,  731 
Cantharides  and  abortion,  160,  855 
in  food,  312 
pois.  by,  855 

Capsicum  minimum,  pois.  by,  733 
Caput  succedaneum,  278 
Carbon  dioxide  and  candle,  546 
pois.  by,  546 
disulphide,  pois.  by,  581 
monoxide,  pois.  by,  551 

pois.  by  and  neuritis,  559 
tetrachloride,  pois.  by,  614 
Carlina  gummifera,  pois.  by,  723 
Carunculae  myrtiformes,  72 
Cases  : 

Poisoning  : 

R.  v.  Bacon  (Hg),  313,  461 
R.  v.  Bartlett,  Adelaide  (CHCI3), 
609 

R.  v.  Barlow  (strych.),  834 
R.  v.  Baker  (Cu),  465 


Cases : 

Poisoning : 

R.  v.  Boothman  (KHO),  420 
R.  v.  Bowles  (strych.),  831 
R.  v.  Bowyer  (hemlock),  746 
R.  v.  Boyden  or  Jackson  (lobe¬ 
lia),  789 

R.  v.  Brown  (H2S04),  391 
R.  v.  Bull  (HCN),  651 
R.  v.  Burke  (strych.),  843 
R.  v.  Chapman,  329 
R.  v.  Cluderay,  313 
R.  v.  Cochrane  (oxalic),  411 
R.  v.  Crook  (Hg),  446 
R.  v.  Edwards  (Pb),  485 
R.  v.  Fisher  (P),  584 
R.  v.  Franklin  &  Randall  (As),  490 
R.  v.  Freeman  (Sb),  525 
R.  v.  Galor  (K2S04),  428 
R.  v.  Hallam  (CHC13),  609 
R.  v.  Hardman  (Sb),  526 
R.  v.  Hargreaves  (Hg),  463 
R.  v .  Hartley,  313 
R.  v.  Hay  don  (AmHO),  421 
R.  v.  Haynes  (K2S04),  427 
R.  v.  Hennah,  311 
R.  v.  Horsford  (strych.),  848 
R.  v.  Jennings  (As),  351 
R.  v.  Klosowski,  366 
R.  v.  Lamson  (aconitine),  708 
R.  v.  Leffley  (As),  507 
R.  v.  Lipski  (Hu03),  397 
R.  v.  McConkey  (aconite),  703 
R.  v.  M ’Mullen  (Sb),  312,  525 
R.  v.  Massey  &  Ferrand  (croton 
oil),  751 

R.  v.  Matchett  (Sb),  534 
R.  v.  Maybrick  (As),  320,  501 
R.  v.  Moore  (Hg),  449 
R.  v.  Morris  (oxalic),  414 
R.  v.  Neill  (strych.),  837,  843 
R.  v.  Palmer,  329,  807,  834 
R.  v.  Pardon  (chloral),  630 
R.  v.  Pym  (yew),  851 
R.  v.  Reynolds  (Cu),  465 
R.  v .  Riley  (Fe),  539 
R.  v.  Rodanbosh  (turps),  820 
R.  v.  Rumble  (Fe),  537 
R.  v.  Russell,  327 
R.  v.  Seaham  (Hg),  463 
R.  v.  Smethurst,  328,  340 
R.  v.  Smith  (As),  508 
R.  v.  Smith,  E.  (Hg),  454 
R.  v.  Somers  (HC1),  400 
R.  v.  Southgate,  313 
R.  v.  Steele  (atropin),  725 
R.  v.  Stevens  (cayenne),  733 
R.  v.  Stuart  (As),  492 
R.  v.  Sturt  (As),  514 
R.  v.  Thompson  (HCN),  660 
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Poisoning  : 

R.  v.  Tully  v.  Corrie  (Cu),  473 
R.  v.  Vamplew  (strych.),  831 
R.  v.  Wallis  (lobelia),  791 
R.  v.  Watkins  (tartaric),  666 
R.  v.  Wallis  and  Wallis  (Sb),  534 
R.  v.  White  (hierapicra),  715 
R.  v.  Wilkins  (canth.),  855 
R.  v.  Williams,  339 
R.  v.  Winslow  (Sb),  329,  340,  525 
R.  v.  Wren  (strych.),  833,  840 
R.  v.  Wynne  (chloral),  630 
Sexual : 

Abortion  : 

R.  v.  Baddeley  and  wife,  161 
R.  v.  Baudach,  151 
R.  v.  Bedford,  176 
R.  v.  Bower,  152 
R.  v.  Brown,  162 
R.  v.  Buckley,  153 
R.  v.  Collins,  156 
R.  v.  Goodall,  169 
R.  v.  Griffin  &  Venn,  157 
R.  v.  Hankin,  151 
R.  v.  Katz,  151 
R.  v.  Moore,  164 
R.  v.  Pascoe,  164 
R.  v.  Rumble,  167 
R.  v.  Simpson,  176 
R.  v.  Stadtmuhler,  153 
R.  v .  Walks,  156,  165,  173 
R.  v.  Wark,  147 
R.  v.  Westworth,  155 
R.  v.  Whisker,  175 
Chastity  : 

Delafosse  v.  Fortescue,  29 
Frazer  v.  Bagley,  29 
R.  v .  Harmer,  30 
Concealment  of  Birth  : 

R.  v.  Berriman,  64 
R.  v.  Clarke,  65 
R.  v.  Hewitt  &  Smith,  64 
R.  v.  Honeycombe,  65 
Delivery  : 

Birtwhistle  v.  Vardell,  85 
Fraser  v.  Bagley,  71 
R.  v.  Curtis  and  wife,  65 
Divorce  : 

Baron  v.  Baron,  75 
Castleden  v.  Castleden,  80 
De  Lisle  v.  De  Lisle,  76 
Evans  v.  Evans,  74 
Hanbury  v.  Hanbury,  75 
Harriman  v.  Harriman,  74 
Harris  v.  Harris,  80 
Jackson  v.  Jackson,  74 
Jeapes  v.  Jeapes,  75 
Judd  v.  Judd,  74 
Marshall  v.  Marshall,  80 


CasES  : 

Sexual : 

Divorce  : 

Moss  v.  Moss,  75 
Portsmouth^.  Portsmouth,  74 
R.  v.  Clarence,  75 
Russell  v.  Russell,  74 
Various,  list  of,  82 
Walker  v.  Walker,  75 
Gestation,  duration  of  : 

Eager  v.  Greenwood,  52 
Renouf  v.  Eden,  95 
Robinson  v.  Robinson  and 
Asplin,  57 

Stone  v.  Stone  and  Appleton,  51 
Wool  v.  Wool,  52 
Impotence  : 

Bagot  v.  Bagot,  5 
Infanticide  : 

R.  v.  Allridge,  294 

R.  v.  Ancliffe,  269 

R.  v.  Ashton,  273 

R.  v.  Baker,  273 

R.  v.  Brain,  259 

R.  v.  Burns,  296 

R.  v.  Cohen,  291 

R.  v.  Colmer,  64 

R.  v.  Dash,  249 

R.  v.  Gibson,  290 

R.  v.  Grady,  273 

R.  v.  Green,  270 

R.  v.  Hacking,  281 

R.  v.  Hagg,  272 

R.  v.  Hyland,  270 

R.  v.  Irwin,  283 

R.  v.  Libbey,  236 

R.  v.  Lunn,  237 

R.  v.  Martin,  230,  266 

R.  v.  May,  287 

R.  v.  Maynard,  236 

R.  v.  Money,  273 

R.  v.  Morgan,  271,  273 

R.  v.  Mortiboys,  262 

R.  v.  Mussett,  283 

R.  v.  North,  292 

R.  v.  Parkinson,  273 

R.  v.  Pyne,  266 

R.  v.  Raven,  271 

R.  v.  Sampson,  269 

R.  v.  Sell,  236 

R.  v.  Sellis,  259 

R.  v.  Sheppard,  290 

R.  v.  South,  291 

R.  v.  Strange  ways,  290 

R.  v.  Tommey,  236 

R.  v.  Various,  list  of,  210 

R.  v.  Wales,  281 

R.  v.  Wallis,  292 

R.  v.  West,  253,  276 

R.  v.  Wood,  280 
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Cases : 

Sexual : 

Infanticide  : 

R.  v.  Wren,  270 
Legitimacy : 

Anderton  v.  Gibbs,  93 
Atchley  v.  Sprigg,  84,  97 
Bosvile  v.  Attorn. -Gen.,  98 
Burnaby  v.  Baillie,  99 
Dalhousie  v.  McDouall,  85 
Day  v.  Day,  87 
Dyson  v.  Dyson,  95 
Commonwealth  v.  Hooner,  95 
Commonwealth  v.  Porter,  94 
Cope  v.  Cope,  97 
Cotterall  v.  Cotterall,  92 
Evans  v.  Evans  &  Blyth,  98 
Frazer  v.  Bagley,  101 
Gardner  Peerage,  93 
Gedney  v.  Smith,  89 
Gordon  v.  Gordon,  85 
Gurney  v.  Gurney,  97 
Hutchins  v.  Hutchins,  87 
Legge  v.  Edmunds,  5 
Morris  v.  Davies,  97,  98 
Plowes  v.  Bossey,  85,  97 
Poulett  Peerage,  85 
R.  v.  Mary  Hall,  88 
R.  v.  Skepelthorne  and  wife,  88 
Salisbury  v.  Rawson,  91 
Stothard  v.  Aldridge,  101 
Townsend  Peerage,  100 
Wicklow  Peerage,  88 
Live  Birth  : 

Blasson  v.  Blasson,  182 
Brock  v.  Kellock,  188 
Brock  v.  Kelly,  194,  214 
Dobie  v.  Richardson,  211 
Fish  v.  Palmer,  212 
Jones  v.  Ricketts,  189 
Noyes  v.  ss.  Eleutheria,  181 
R.  v.  Pill,  213 
Menstruation,  Early  : 

Clark  v.  Tatom,  17 
Pregnancy,  Limits  of  : 

Archer  v.  Dowsin,  21 
Brown  v.  Taylor,  21 
Conduitt  v.  Soane,  19 
Forty  v.  Forty,  20 
Graham  v.  Parsons,  21 
Groves  v.  Groves,  21 
Hodges  v.  Hodges,  21 
Lord  v.  Colvin,  20 
Paterson  v.  Kempton,  21 
Price  v.  Bowstead,  21 
R.  v.  Boyle,  33 
R.  v.  Chattaway,  16 
R.  v.  Hunt,  33 
R.  v.  West,  47 
R.  v.  Wright,  33 


Cases : 

Sexual : 

Pregnancy,  Limits  of  : 

Re  Allanson’s  Trusts,  21 
Re  Blackmore,  33 
Re  Milner’s  estate,  21 
Re  Widdowson’s  Trusts,  21 
Re  Winslow’s  Trusts,  19 
Rape  : 

Bromwich  v.  Waters,  110,  139 
R.  v.  Baker,  115 
R.  v.  Clarke,  113 
R.  v.  Crowley,  122 
R.  v.  Golding  and  Neal,  112 
R.  v.  Gammon,  105 
R.  v.  Greenwood,  123,  126 
R.  v.  Hamilton,  133 
R.  v.  Jackson,  114 
R.  v.  Kerr,  112, 139 
R.  v.  King,  106 
R.  v.  Lines,  105 
R.  v.  McCarthy,  112 
R.  v.  McDonough,  130 
R.  v.  Morrissey,  114 
R.  v.  Murray,  121 
R.  v.  Owen,  132 
R.  v.  Rickstraw,  114 
R.  v.  Russen,  104 
R.  v.  Snarey,  110 
R.  v.  Walker,  117 
R.  v.  White,  109 
R.  v.  Williams,  107 
R.  v.  Wood,  122 
White  v.  Howarth,  110 
Slander  : 

Kitson  v.  Playfair,  63 
Sterility  :  / 

Johnson  v.  Johnson,  12 
Plumbe  v.  Neild,  13 
R.  v.  Milner,  24 
Tenancy  by  Courtesy  : 

Brock  v.  Kelly,  189,  191 
Fish  v.  Palmer,  189,  191 
Gardner  v.  Llewellyn,  190 
Paine’s  case,  188 
Unnatural  Offences  : 

R.  v.  Boulton  and  Park,  301 
R.  v.  Brinkley,  303 
R.  v.  Jones  and  BoWerbank,  298 
R.  v.  Smith  and  another,  301 
R.  v.  Wilde,  301 
R.  v.  Wiseman,  298 
R.  v.  Woods,  301 
Various  cases  of,  302 
Cakes,  lead  in,  481 
Castor  oil  beans,  pois.  by,  822 
Caul,  the,  and  death  at  birth,  247 
Caulophyllin  and  abortion,  160 
Cayenne  pepper,  pois.  by,  733 
Celandine,  pois.  by,  734 
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Cellon,  pois.  by,  600 
Cement  kilns,  pois.  by,  558 
Cephalhsematoma ,  278 
Cevadine,  853 
Chailletia,  pois.  by,  733 
Cheese,  pois.  by,  864 
Chelidonium,  pois.  by,  734 
Cherries,  tin  in,  474 
Child,  the,  age  of,  258 
born  dead,  262 
posthumous,  103 
unborn,  181 
Chillies  v.  Datura,  914 
Chloral  hydrate,  absorption  of,  323 
and  rape,  109 
pois.  by,  626 
Chloralose,  pois.  by,  630 
Chlorine,  pois.  by,  596 
Chlorodyne,  801 
Choras,  905 

Chorea  after  SH2  pois.,  570 
Chloroform,  Commission  on,  605 
decomposed  by  gas,  611 
delayed  pois.  by,  604 
habit,  611 
pois.  by,  602,  604 
Choke-damp,  546 
Chrome  ulcers,  540 
yellow*,  540 

Chromium,  pois.  by,  539 
Cicuta  virosa,  pois.  by,  735,  800 
Cider,  lead  in,  479 
Cimifuga  and  abortion,  160 
Cinnabar,  pois.  by,  449 
Circulation  and  live  birth,  213 
Citrullus  colocynthis,  738 
Claviceps  purpurea,  739 
Climacteric  and  pregnancy,  18 
Cloves,  pois.  by,  772 
Coal  gas,  pois.  by,  558 
Coal  naphtha,  pois.  by,  678 
Cobra  poison,  316 

symptoms  of,  860 
Cocaine,  pois.  by,  766 
in  India,  916 

Cocculus  Indicus,  pois.  by,  314  326,  741 
Coffin  dust,  pois.  by,  881 
Coition,  case  of  painful,  4, 

Colchicum,  pois.  by,  743 
Collapse,  symptoms  of,  383 
Colocynth,  as  abortifacient,  738 
pois.  by,  714,  738 

Colon,  full  and  alleged  diarrhoea,  356 
Colour  of  neonates  motions,  225 
Colours,  arsenical,  490,  491 
Coltman,  J.,  on  live  birth,  259 
Concealment  of  birth,  64,  65 
body,  65 
pregnancy,  65 
Coniine,  747,  748 


Conium,  pois.  by,  746 
Connection,  sexual,  painful,  4 

unconscious  and  pregnancy,  34 
Consent  to  examine,  117 
Conydrin,  749 
Convulsions,  puerperal,  244 
Copper  and  abortion,  465 
impurities  in,  466 
in  food,  471 
in  the  liver,  472,  829 
on  potatoes,  472 
pois.  by,  465 
Copperas,  536 
Copulation,  vide  Coition 
Cord,  umbilical,  and  amputations,  278 
and  infanticide,  294 
and  live  birth,  227,  258 
frequently  round  neck,  268 
haemorrhage  from,  249 
knots  in,  248 
length  of,  231 
mummification  of,  227 
prolapse  of,  247 
pulsation  in,  227 
separation  of,  229 
severance,  229 
strangulation  by,  265 
Cordite,  pois.  by,  672 
Cornutine,  739 
Corpus  luteum,  70 
Courtesy,  tenancy  by,  185,  188 
Cowbane,  735 
Craniotomy,  186 
Creosote,  pois.  by,  677 
Cremation  in  India,  887 
Creolin,  pois.  by,  673 
Croton,  pois.  by,  749 
and  opium,  914 
Cruelty  and  divorce,  74 
Crying  and  live  birth,  210 
Cryptorchism  and  sterility,  22 
Curare,  pois.  by,  717,  751 
Cytisus,  pois.  by,  752,  753 

Daft,  488 
Daisy  powders,  644 
Dalby’s  carminative,  801 
Daphne,  pois.  by,  755 
Darling,  J.,  on  abortion,  144 
Darnel,  pois.  by,  791 
Datura,  756,  759 
Dead  born  from  rigor  mortis,  254 
Was  this  child,  252 
Death  at  birth  and  intra  uterine  dis¬ 
ease,  251 

and  malformations,  250 
and  placental  disease,  252 
causes  of,  240 
criminal,  259 
spasm  of  larynx,  251 
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Death,  sudden,  357 
and  poison,  327 
Deception,  rape  under,  111 
Decomposition  in  India,  886,  888 
Deformities,  personal,  101 
Degeneration,  fatty,  from  pyrogallic 
acid,  402 
Delivery,  62 

acts  after,  286 

legal  reasons  for  proving,  62 

signs  of,  66 

in  the  dead,  69 
soon  disappear,  68 
remote,  signs  of,  70 
unconscious,  244 
Diamond,  dust,  pois.  by,  918 
Diaphragm,  breathed  v.  non-breathed, 
194 

Diarrhoea  and  full  colon,  356 
Diffusion  of  gases,  548 
Digestion  in  India,  902 
Digitalis,  cumulative,  324 
pois.  by,  761 

Dipsomania  and  antimony,  530 
Disease  and  impotency,  4 
causing  abortion,  147 
in  utero,  251 
v.  poison,  331 

Disposition,  secret,  of  body,  65 
Divorce,  73 

and  cruelty,  74 
and  impotence,  77 
and  sterility,  77 
and  venereal  disease,  76 
legal  excuses  for,  73 
Docimasia  pulmonum,  use  of,  257 
Dope,  pois.  by,  600 
Dosage  of  poisons,  321 
Dose  for  age,  319 
Doses,  pharmacopoeia!,  321 
Douglas  peerage  case,  19 
Dress,  As  in,  490 
Drop,  black,  801 
Drops  v.  minims,  651 
Drowning  in  infanticide,  292 
Drugs  and  abortion,  158 

cumulative  action  of,  324 
Drunk,  definition  of,  617 
or  dying,  619 

Drunkenness,  forms  of,  617 
Ductus  arteriosus  and  live  birth,  216 
venosus  and  live  birth,  219 
Dye  works’  gas,  pois.  by,  576 
Dyers’  spirit,  474 
Dyes,  aniline,  687 

arsenical,  491  . 

lead  in,  479 
Dynamite,  670 

Eatj  de  Cologne,  vapour  of,  616 


Ecbolics,  158 

Ecchymosis  and  live  birth,  264 
Echujin,  pois.  by,  716 
Eggs,  pois.  by,  864 
Electrolysis  for  metals,  532 
Emetics,  choice  of,  344 
Emmenagogues,  158 
Emotion  and  impotency,  7 
Endocervicitis,  67 
Eosin,  684 

Epispadias  and  sterility,  24 
Erethism,  455 
Ergot  and  abortion,  161 
pois.  by,  739 
Erythroxylon  coca,  766 
Eserine,  815,  818 
Eugenia  caryophyllata,  772 
Evidence,  bad  medical,  137,  167  bis 
in  India,  887 
Exalgine,  pois.  by,  645 
Examination,  consent  for,  117 
in  rape,  118 

Faeces,  suffocation  by,  262 
Faints,  616 
Fear,  rape  under,  111 
Ferrocyanides,  pois.  by,  664 
Ferrosilicon,  pois.  by,  583 
Fertility  and  menstruation,  14 
Fish,  pois.  by,  869 
Flies,  date  of  death  from,  225 
Flour,  As  in,  503 
lead  in,  477 
Fly*water,  490 
Foetation,  extra-uterine,  179 
Foetus,  death  of,  and  abortion,  147 
earliest  viability  of,  46 
weight  of,  52 
Food,  As  in,  497 
borax  in,  873 
copper  in,  466 
mercury  in,  448 
pois.  by,  535,  861 
preservatives  in,  873 
Fool’s  parsley,  713 
Foramen  ovale  and  live  birth,  219,  258 
Formaldehyde,  pois.  by,  685 
Formalin,  pois.  by,  685 
Fourchette,  the,  31 
Frain,  Madame,  178 
Frigidity  of  constitution,  7 
Fumigation  by  HCN,  663 
Fimgi,  pois.  by,  772 
Fusel  oil,  615 

Gamboge,  pois.  by,  714 
Game,  pois.  by,  865 
Ganja,  905 

Gases,  diffusion  of,  548 
pois.  by,  in  war,  598 
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Gasoline,  695 
Gelatine -blasting,  670 
Gelsemium,  pois.  by,  777 
Germol,  648 

Gestation,  average  period,  41 
duration  of,  55 
in  animals,  60 
limit  not  fixable,  56 
prolonged,  53,  95 
references,  61 
shortened,  44,  48 
vide  also  Pregnancy 
Geyser,  pois.  by,  556,  557 
Gipsy  nuts,  pois.  by,  852 
Glass,  powdered,  pois.  by,  880 
Glaze,  iead  in,  477 
Glonoin,  670 

Glosso -labial-paralysis  and  lead,  484 
Glucose,  As  in,  497 
Glucosides  v.  alkaloids,  310 
Godfrey’s  cordial,  801 
Gold,  pois.  by,  473 
Gonorrhoea  and  rape  of  virgin,  120 
and  rape,  128 
duration  of,  129 
latent,  129 
Goulard  water,  478 
Guaicum  and  strychnine,  840 
Guano,  pois.  by,  551 
Guinea  pepper,  733 
Gums,  line  on,  from  bismuth,  535 
from  copper,  468 
from  mercury,  455 
Gur,  906 

Habit  in  poisoning,  319 
Hsemaglobinuria  in  pois.  by  picric 
acid,  669 

Hsematoporphorinuria ,  633,  634,  637, 
642 

Haemophilia,  250 

Haemorrhage,  cerebral,  and  pois.  by 
oxalic  acid,  408 
Hartshorn,  421 
Haschish,  731 
Hat-lining,  lead  in,  478 
Head  injury  and  impotence,  7 
Hellebore  and  abortion,  175,  780 
pois.  by,  780 

Hemiplegia  and  impotence,  5 
Hemlock,  pois.  by,  746 
Hemlock -water,  pois.  by,  735 
Hemp  in  India,  904 
Henbane,  781 

Hierapicra,  715  , 

Hip,  stiff,  and  sexual  intercourse,  80 

Holloway’s  pills,  715 

Holly,  pois.  by, ^7  86 

Homatropine,  728 

Horos  case,  the,  112 


Horseradish  v.  aconite,  707 
Hydrastis  and  abortion,  162 
Hymen,  the,  82 
Hyoscyamine,  724,  728 
Hyoscyamus,  pois.,  by,  724,  781 
Hypnal,  646 

Hypnotising  and  rape,  114 
Hypospadias  and  sterility,  24 
Hyssop,  pois.  by,  785 
Hysteria  and  rape,  115 

Idiosyncrasy,  318 
Immaturity  and  born  dead,  252 
Impotence,  3 
age  in,  3 
causes  of,  3,  8 
disease  in,  4 
divorce  in,  77 
emotion  in,  7 
mumps  and,  4 
third  parties  in,  81 
Impregnation,  time  of,  41 
India,  abortion  in,  896 
adipocere  in,  889 
age  in,  890 
amok  in,  908 
bansdola  in,  898 
cocaine  in,  916 
cremation  in,  887 
decomposition  in,  887,  888 
digestion  rate  in,  902 
evidence  n,  887 
hemp  in,  904 
infanticide  in,  895 
injuries  in,  897 
insanity  in,  903,  907,  909 
medical  jurisprudence  in,  886 
mummification  in,  890 
poisoning  in,  907,  918 
by  arsenic,  911 
by  datura,  914 
by  opium,  913 
rupture  of  spleen  in,  899 
skeleton  in,  891 
violent  deaths  in,  894 
weight  of  viscera  in,  893 
Indicanuria,  674 
Indigo,  pois.  by,  391 
Infanticide,  233 

burning  in,  295 
body  not  found  in,  234 
cold  and  exposure  in,  275 
cord  in,  294 
drowning  in,  292 
fractured  skull  in,  282 
immaturity  in,  234,  276 
in  India,  895 
legal  views  of,  234 
medical  evidence  in,  239 
poison  in,  291 


INDEX 


945 


Infanticide,  punctures  in,  282 
starvation  in,  276 
strangulation  in,  264 
suffocation  in,  260,  292 
summary  of,  295 
wounds  in,  276,  289 
Inheritance,  187 

Injections,  local  and  abortion,  156 
Injuries,  fatal,  after  birth,  233 
in  India,  897 

Insanity  from  CS2  pois.,  582 
and  marriage/ 74 
in  India,  903,  907,  916 
Insect  powder,  693,  753 
Insemination  v.  impregnation,  43 
Instincts,  sexual,  3 
Intestines,  stercoral  ulcers  of,  356 
Iodine,  pois.  by,  597 
Iodoform,  pois.  by,  682 
Iron  and  abortion,  167,  175 
pois.  by,  536 
Ivy,  pois.  by,  821 

Jargonelle  pear,  essence  of,  622 
Jatropha,  pois.  by,  786 
Jaundice  from  SH2,  570 
from  nitrobenzene,  690 
from  T.N.T.,  694 
hsematogenous ,  669 
Jaw,  the,  in  pois.  by  strychnine,  835 
Jequirity,  pois.  by,  702 
Juniperus  sabina,  pois.  by,  787 

Keratin  for  pills,  325,  334 
Kernels,  HCN  in,  649 
Kettle -fur,  As  in,  360 
Kidneys,  crystals  in,  408 
state  of,  in  pois.,  322 
Kinghom  case,  the,  48 
Kraurosis  vulvse,  9 
Kresols,  675 

Labour,  precipitate,  242 
prolonged,  242 
Laburnum,  pois.  by,  752 
Lactation  without  pregnancy,  28 
Larvnx,  spasm  of,  at  birth,  206,  246, 
251 

Lathi  in  India,  898 
Laughing  gas,  pois.  by,  611 
Law  on  abortion,  141 
Lead  and  abortion,  167 
in  beer,  479 
pois.  by,  476,  865 
Lees,  soap,  418 
Legitimacy,  84 

and  duration  of  pregnancy,  92 
England  v.  Scotland,  85 
medical  evidence  in,  86 
Lemon,  salts  of,  411 


Leucomaines,  365,  867 

Levant  nut,  741 

Ligustrum  vulgare,  pois.  by,  787 

Ligroine,  695 

Likeness,  parental,  99 

Limbs  amputated  in  utero,  278 

Lime -kilns,  pois.  by,  558 

Linese  albicantes,  66,  71 

Linseed,  pois.  by,  864 

Litharge,  478 

Live-birth,  192 

and  circulation,  213 
cord,  227 

foreign  matter  in  lungs,  221 
presentation,  232 
skin,  231 
summary  of,  295 
vide  Birth 

Lobelia,  pois.  by,  788 
Lochia,  the,  67 

Locock’s  pulmonic  wafers,  801 
Lolium,  pois.  by,  791 
Lords  and  ladies,  721 
Lozenges,  As  in,  488 
Lungs,  the,  and  live-birth,  257 
breathed  v.  non-breathed,  195 
v.  decomposition,  198,  207 
hydrostatic,  test  of,  200 
Lysol,  pois.  by,  675 

Madar  as  abortifacient,  917 
Magnesium,  pois.  by,  442 
Majun,  906 

Male  fern,  pois.  by,  722 
Malformations  as  cause  of  death, 
250 

Manchineale,  pois.  by,  791 
Manganese  and  abortion,  170 
pois.  by,  543 
Marriage  and  age,  14 
Massicot,  478 
Masturbation,  297 
Match,  pois.  by,  585 
Meconium,  223 

and  live  birth,  258 
Medicine  v.  poison,  307 
Medinal,  639 
Menispermin,  741 
Menopause,  age  of,  16 
Menstruation  and  fertility,  14 
and  pregnancy,  15,  36 
cessation  of,  16 
suspended,  54 
when  it  commences,  14 
Mentha  pulegium,  pois.  by,  792 
Mercury  and  abortion,  167 
pois.  by,  446,  665 
=  arsenic,  489 
Mercurius  vitse,  531 
Metals,  pois.  by,  425 
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Methaemoglobin,  687 
in  pois.,  535,  693 
Methylated  spirit,  615 
Methylene  bichloride,  pois.  by,  613 
Metric  system,  785 
Milk  in  virgin,  28 
Mirbane,  essence  of,  691 
Miscarriage,  142 
v.  abortion,  62 
Moles  and  abortion,  179 
Monkshood,  703 
Monorchism  and  sterility,  22 
Monsters,  191 

and  abortion,  179 
Morels,  773,  776 
Morison’s  pills,  714 
Morphia,  pois.  by,  800 
v.  atropine,  727 
Motions,  colour  of,  225 
Mumps  and  impotence,  4 
Murder,  constructive,  143 
Muscarine,  776 
Mushrooms,  vide  Fungi 
Mussels,  pois.  by,  863 
Mutton,  pois.  by,  866 
Mydriatics,  728 

Myristica  fragrans,  pois.  by,  792 
Mvrrh  and  abortion,  164 
Mytilotoxine,  864 

N Air  marks  and  rape,  131 
Naphthaline,  pois.  by,  680 
Naphthol  camphor,  pois.  by,  682 
Narco  tine  v.  morphia,  811 
Narcotics,  rape  under,  109 
Neck,  marks  on,  accidental,  274 
Neglect,  culpable,  261 
Neonate  colour  of  motions,  225 
how  old  is  it,  258 
Nepenthe,  801 

Nerves,  disease  of,  and  impotence, 
5 

Nervine,  704 
Neuraline,  704 
Neuritis,  alcohol  v.  As,  503 
and  CO  pois.,  559 
Neutralisation  of  poisons,  345 
Nickel,  pois.  by,  542 
Nickel  carbonyl.,  544 
Nicotiana,  pois.  by,  793 
Nicotine,  794 
Nightshade,  pois.  by,  724 
Nitric  acid,  pois.  by,  392 
Nitrobenzene,  as  abortifacient,  689 
poisoning  by,  689 
v.  oil  of  bitter  almonds,  661 
Nitroglycerine,  pois.  by,  670 
Nitrous  oxide,  pois.  by,  611 
Noma  vulvse,  126 
Notes,  importance  of,  341 


Noyeau  liqueur,  663 
Nuts,  physic,  pois.  by,  786 
purging,  749 

Nutmeg  and  abortion,  164,  792 
pois.  by,  792 

Oak  poison,  821 
(Enanthe  crocata,  pois.  by,  798 
Offences,  unnatural,  297 
Oil  blasting,  670 

Croton,  pois.  by,  749 
Opium,  given  to  a  child,  312 
pois.  by,  800 

Ordeal  by  calabar  bean,  815,  817 
Orpiment,  491 
Osmium,  pois.  by,  539 
Otto-stas  process,  362 
Ouabaio  poison,  716 
Oxalates,  pois.  by,  411 

Paint,  lead  in,  480 
Papaver  somniferum,  pois.  by,  800 
Paper,  don’t  use,  for  viscera,  357 
Paraffin,  pois.  by,  695 
Paraldehyde,  pois.  by,  625 
Parsnips,  water,  pois.  by,  827 
Partridges,  Canadian,  pois.  by,  865 
Parturition,  hasty,  242 
Paternity,  84,  99 
earliest,  11 

Pear,  Jargonelle,  essence  of,  622 
Pearlash,  418,  420 
Pederastia,  299 
Pellagra,  866 
Penis,  broken,  9 
multiple,  8 

Pennyroyal  and  abortion,  164 
pois.  by,  792 
Pepper,  tin  in,  475 
Perineum  lacerated  by  accident,  30 
copulation,  31 
delivery,  67 
Petrol,  pois.  by,  695 
Petroleum,  pois.  by,  695 
Phallin,  774 
Pharaoh’s  serpent,  451 
Pharmacopoeia,  official,  321 
Pharmacy  Act,  307 
Phenacetin,  pois.  by,  647 
Phenazonum,  646 
Phenylhydroxylamine,  pois.  by, 
693 

Phosgene,  599 

Phosphorus  and  abortion,  169 
pois.  by,  583 
chronic,  594 
Photogene,  695 
Physic  nut,  pois.  by,  786 
Physostigmine,  815 
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Piero  toxin,  741,  742 
Pigmies,  poisons  of  the,  716 
Pills,  keratin  for,  334 
not  digested,  325 
Pinus,  pois.  by,  819 
Piperazine,  pois.  by,  699 
Placenta,  diagnosis  of,  69 
disease  of,  252 
Poisons,  absorption  of,  323 
analysis  of,  323 
antagonism  of,  346 
antedotes,  physiological,  346 
certain  things  not,  311 
classification  of,  381 
concentration  of,  325 
corrosive,  382 
cumulative,  324 
definition  of,  173,  306 
dosage  of,  321 
emetics  for,  choice  of,  344 
gaseous,  544 
how  it  acts,  315 
in  infanticide,  291 
metallic,  to  analyse,  364 
methods  of  administration  of, 
316 

neutralisation  of,  345 
physical  state  of,  325 
three  parts  in  a,  322,  335,  346 
schedule  of,  308 
sudden  death  and,  327 
vegetable,  700 
Poisoning  by  abrin,  702 
acid,  acetic,  665 
carbolic,  414 
carbonic,  546 
hydrochloric,  399 
hydrocyanic,  649 
hydrofluoric,  400 
nitric,  392 
oxalic,  404 
picric,  667 
pyrogallic,  402 
sulphuric,  383 
tannic,  667 
tartaric,  666 
acocanthera,  716 
aconite,  703 
aether,  615 

aethusa  cynapium,  713 
alcohol,  615 
aloes,  714 
alum,  435 
ammonia,  421 
amyl  nitrite,  672 
aniline,  685 
antifebrin,  642 
antimony,  521 
antipyrin,  646 
arsenic,  487 


Poisoning  by  arsenic,  in  India,  91 
AsjHa,  492 
artemisia,  718 
arum  maculatum,  721 
atractylis  gummifera,  723 
atropine,  724 
barium  salts,  444 
belladonna,  724 
bellite,  693 

benzene  or  benzol,  679 
bismuth,  534 
blackberries,  826 
bromine,  596 
bromoform,  637 
buttercups,  821 
calabar  bean,  815 
camphor,  736 

liniment,  424 
cannabis  indica,  731 
cantharides,  855 
capsicum  minimum,  733 
carbon  disulphide,  581 
monoxide,  551 
tetrachloride,  614 
carlina  gummifera,  723 
castor  oil  beans,  822 
cayenne  pepper,  733 
celandine,  734 
chailletia  toxicaria,  733 
chelidonium,  734 
chloral,  626 
chloralose,  630 
chlorine,  596 
chloroform,  602 
chromium,  539 
cicuta  virosa,  735 
cloves,  772 
coal  gas,  558 
coal  naphtha,  678 
cocaine,  766 
cocculus  indicus,  741 
coffin  dust,  881 
colchicum,  743 
colocynth,  714,  738 
compressed  air,  577 
conium,  746 
copper,  465 
cordite,  672 
creosote,  677 
creolin,  673 
croton  tiglium,  749 
curare,  751 

daphne  mezerium,  755 
darnel,  791 

datura  stramonium,  756,  914 

digitalis,  761 

dope,  600 

eggs,  864 

ergot,  739 

exalgine,  645 
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Poisoning  by  ferrocyanides,  664 
ferrosilicon,  583 
food  stuffs,  861 
formaldehyde,  685 
fumes  of  stoves,  555 
fungi,  772 
gamboge,  714 
gases  from  corpses,  567 
dye  works,  576 
in  war,  598 
gelsemium,  777 
gold  salts,  473 
guano,  551 
hellebore,  780 
hemlock,  746 
holly,  786 
hyoscyamus,  781 
hyssop,  785 
Indian  tobacco,  788 
indigo,  391 
iodine,  597 
iodoform,  682 
iron  salts,  536 
jatropha,  786 
jequirity,  702 
juniperus  sabina,  787 
laburnum,  752 
lead,  476 

ligustrum  vulgare,  787 
lime -kilns,  558 
lobelia,  788 
lolium,  791 
lysol,  675 
magnesium,  442 
male  fern,  722 
manchineale,  791 
manganese,  543 
mentha  pulegium,  792 
mercury,  446,  455 
metals,  425 
methylene,  613 
morphia,  800 
myristica,  792 
naphthalene,  680 
naphthol  camphor,  682 
nickel,  542 
nicotiana,  793 
nitrobenzene,  689 
nitroglycerine,  670 
nitrous  oxide,  611 
nutmeg,  792 
cenanthe  crocata,  798 
opium,  800 

in  India,  913 
osmium,  539 
oxalates,  411 
papaver  somniferum,  800 
,  paraffin,  695 
paraldehyde,  625 
pennyroyal,  792 


Poisoning  by  petrol,  695 
petroleum,  695 
phenacetin,  647 
phenylhydroxylamine,  693 
phosphorus,  583 
physic  nut,  786 
picro toxin,  742 
piperazine,  699 
potash,  418 

potassium  bromide,  318,  431 
chlorate,  432 
iodide,  429 
nitrate,  426 
permanganate,  434 
sulphate,  427 
potatoes,  828 
powdered  glass,  880 
primula  obconica,  820 
privet,  787 
purgatives,  428 
pyridin,  698 
ranunculus,  821 
ratsbane,  733 
resorcin,  684 
rhus,  821 
ricinus  beans,  822 
roburite,  693 
rubus,  826 
rumex,  826 
savin,  787 
sewer  gas,  567 
SH2,  562 
shell-fish,  863 
silver  salts,  443 
sium,  827 
snake  venom,  859 
soda,  418 

sodium  borate,  436 
iodide,  438 
solanum,  827 
stramonium,  756 
strychnine,  830 
sulphocyanides,  664 
sulphonal,  632 
taxus  baccata,  849 
thalline,  644 
thallium  salts,  473 
tin,  474 
tobacco,  793 
tragopogon,  852 
trinitro -toluene,  694 
trioual,  636 
turpentine,  819 
uranium,  543 
vanilla,  852 

vegetable  purgatives,  714 
veratrum,  781,  853 
veronal,  639 
water  gas,  557 
water  hemlock,  735. 
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Poisoning  by  abrin  : 

water ‘parsnip,  827 
yew,  849 
zinc  salts,  438 
Poisoning,  age  in,  319 
analysis  in,  358 
chronic,  328,  357 
contents  of  stomach  in,  324 
course  of  symptoms  in,  336 
diagnosis  of,  331 
dose  in,  321 
habit  in,  319 
idiosyncrasy  in,  318 
in  India,  909,  918 
imputed,  337 
intent  in,  312 
law  on,  305 

Otto-stas  process  in,  362 
post-mortem  in,  350 
poison  not  found,  337 
sleep  in,  324 
slow,  332 

state  of  kidneys  in,  322 
stomach  in,  322 
sudden  death  in,  327 
time  in,  326 

treatment,  general,  of,  343 
v.  disease,  323,  331,  332 
what  to  do  in,  341,  348 
Police  in  suspected  poison,  342 
Polygala  and  abortion,  165 
Porridge,  As  in,  492 
Potash,  pois.  by,  418 
Potassium  bromide,  pois.  by,  318,  431 
chlorate,  pois.  by,  432 
cyanide,  tolerance  for,  321 
hydroxide,  pois.  by,  418 
iodide  and  abortion,  170 
pois.  by,  429 
nitrate,  pois.  by,  426 
permanganate  and  morphia,  808 
as  abortifacient,  435 
pois.  by,  434 

sulphate  and  abortion,  427 
pois.  by,  427 
Potato  pois.,  828 

Precipitate,  pois.  by  red  or  white,  449 
Pregnancy,  32 

after  the  climacteric,  18 
rape,  138 

unconscious  connection,  34 
age  for,  15 
and  menstruation,  15 
biological  test  for,  39 
concealment  of,  35,  65,  246 
duration  of,  39,  92 
evidence  of,  36 
feigned,  34 
in  the  dead,  35 
oldest  age  for,  18 


Pregnancy,  prolonged,  84,  95 
respite  for,  32 
Preservatives  in  food,  873 
Priapism,  5 

Primula  obconica,  pois.  by,  820 
Privet,  pois.  by,  787 
Professional  secrecy  and  abortion,  144 
Proponal,  640 

Prostate  and  procreation,  13 
Prostitutes,  rape  on,  116 
Prual,  717 

Pseudo  -hermaphrodites ,  184 
Ptomaines,  365,  867 
Puberty,  10 

Pupils,  the,  in  alcohol,  619 

atropine  and  morphine,  726 
chloral,  628 
chloroform,  605 
opium,  806 
creolin,  674 
strychnine  pois.,  836 
Purgatives  and  poisoning,  428,  442 
vegetable,  pois.  by,  714 
Putrefaction  in  utero,  254 
Pyramidon,  646 
Pyrazalones,  647 
Pyridine,  pois.  by,  698 
Pyrites,  As  in,  489 
Pyrogallic  acid  as  abortifacient,  403. 

Quack  remedies,  882 

Quickening,  37 

Quinine  and  abortion,  165 

Ranunculus,  pois.  by,  821 
Rape,  104 

age  in,  106,  120 
alleged,  138 

and  absence  of  damage,  125 

and  damage  for  other  causes,  125 

and  general  violence,  130 

and  gonorrhoea,  128 

and  local  violence,  131 

and  nail  marks,  131 

and  noma  vulvse,  126 

and  pregnancy,  138 

and  spermatozoa,  133 

and  syphilis,  129 

and  vaginal  discharge,  127,  134 

blood  on  penis  not  necessary,  124 

by  females,  140 

definition  of,  104 

emission  not  necessary,  106 

examination  in,  118 

extreme  injury  in,  122 

false  charge  of,  137 

loss  of  evidence  of,  135 

mental  condition  of  victim,  108 

on  adults,  130 
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Rape  on  prostitutes,  116 
penetration  in,  104 
time  for  action,  108 
under  anaesthesia,  109 
deception,  111 
fear.  111 
hypnotism,  114 
hysteria,  115 
moral  restraint,  111 
narcotics  or  alcohol,  109 
personation,  114 
religious  fervour,  112 
sleep,  112 
vomiting  after,  139 
Ratpaste,  pois.  by,  584 
Ratsbane,  pois.  by,  733 
Rattlesnake  bite,  860 
Realgar,  491 

References  on  gestation,  61 
superfoetation,  41 
Religion  and  rape,  112 
Remedies,  quack,  882 
Reputed  v.  known,  174 
Resorcin,  pois.  by,  684 
Respiration,  prevention  of,  263 
Rhigolin,  695 
Rhus,  pois.  by,  821 
Rice,  cooked  or  raw,  902 
Ricin,  822 

Ricinus,  pois.  by,  822 
Rigor  mortis  and  live  birth,  212 
ante  partum,  254 
Roburite,  pois.  by,  693 
Rubber,  lead  in,  481 
Rubus,  pois.  by,  826 
Rue  and  abortion,  165 
Rumex,  pois.  by,  826 
Ruppert’s  skin  tonic,  448 


Saffron  and  abortion,  165 
Sal  de  duobus,  427 
Sal  polychreest,  427 
Sal  volatile,  421 

Salicylate  of  soda  and  abortion,  166 
Saltpetre,  pois.  by,  426 
Salts,  spirits  of,  399 
Salvarsan,  493 

Sanquinerin  and  abortion-,  166 
Santonin,  pois.  by,  7l9 

mistaken  for  strychnine,  842 
Satyriasis,  5 

Savin  and  abortion,  162,  787 
like  strychnine,  163 
pois.  by,  787 
v.  yew,  851 

Scarlatina  and  As  pois.,  502 
Scheele’s  acid,  651 
green,  465 

Scopolamine,  728,  782 


Secrecy,  professional,  and  abortion,  144 
Semen  and  rape,  106 
Senecio  and  abortion,  166 
Senility  and  procreation,  12 
Sepsine,  867 

Sera  for  snake  bite,  860 
Sewer  gas,  pois.  by,  567 
Sheep  washes,  649 
Shell  fish,  pois.  by,  863 
Shock,  symptoms  of,  382 
Sickness  and  pregnancy,  36 
Siddhi,  906 
Silver,  pois.  by,  443 
Sium,  pois.  by,  827 
Skin  and  live  birth,  231 

not  bruised  in  abdom.  violence,  170 
Skull,  fracture  of,  in  infants,  282 
Sleep  and  pois.,  324 
and  rape,  112 

Smell  sense  soon  blunted,  571 
Smothering,  post-mortem  in,  264 
Snaefell  mine  accident  in,  551 
Snake  venom,  pois.  by,  859,  912 
Snuff,  793 

lead  in,  477 
poison  in,  312 
Soap,  almond,  690 
Soda,  pois.  by,  418 
Sodium  borate,  pois.  by,  436 
Sodium  iodide,  pois.  by,  438 
salicylate  and  abortion,  166 
Sodomy,  298 
Solanine,  828 
Solanum,  pois.  by,  827 
Somul,  911 
Sorrel,  salts  of,  411 
Sound,  uterine  and  abortion,  152 
Speculum  and  abortion,  157,  171 
Spermatorrhoea,  134 
Spermatozoa,  10 
and  rape,  133 
fertile,  11 

left  in  the  vagina,  42 
Spider  poisons,  716 
Spleen,  absence  of,  902 

rupture  of,  in  India,  899 
Squibb’s  fluid  extract,  746 
Starch  in  foetal  stomach,  221 
Sterility,  10 

acquired,  26 

age  in  relation  to,  10,  12 

and  amenorrhoea,  27 

and  cryptorchism,  22 

and  divorce,  77 

and  epispadias,  24 

and  monorchism,  22 

congenital,  25 

from  surroundings,  21 

local  causes  for,  22 

v .  impotence,  }0 
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Still-birth,  definition  of,  193 

from  lack  of  assistance,  241 
lax  registration  of,  238 
percentage  of,  241 
Stockings  and  As  dyes,  520 
Stomach  and  live  birth,  258 
colour  of,  in  poison,  352 
disease  v.  poison,  353 
hourglass  and  chloroform  pois.,  609 
post-mortem  digestion  of,  355 
state  of,  in  pois.,  322 
ulcers  of,  352 

Stomach-pump,  how  to  use,  343 
Stomatitis  from  bismuth,  535 
Stoves,  pois.  by  fumes  of,  555 
Stramonium,  pois.  by,  756 
Strangulation  before  or  after  death, 
269 

in  infanticide,  264 
summary  of,  275 
Strawberries,  pois.  by,  864 
Strophanthin,  717,  718 
Strychnine,  pois.  by,  830 
not  found,  838 
Sublimate,  corrosive,  448 
Succubus,  299 

Suffocation  and  infanticide,  292 
at  birth,  246 
by  faeces,  262 
in  neonates,  260 
Sugar  in  foetal  stomach,  222 
Sulphocyanides,  pois.  by,  664 
Sulphonal,  pois.  by,  632 
Sulphuretted  hydrogen,  pois.  by,  562 
Sumach -poison,  821 
Superfecundation,  39 
Superfoetation,  39,  41 
Syphilis  and  abortion,  147 
and  rape,  129 

Syrup,  Easton  and  Fellowe’s,  831 

Tabes  and  impotence,  5 
Tannin,  pois.  by,  667 
Tanning  liquor,  667 
Tansy  and  abortion,  166 
Tartar,  cream  of,  413 
Taxus  baccata,  pois.  by,  849 
Tea,  pois.  in,  312 
Tea-kettle,  As  in,  360 
Teeth,  false,  and  pois.  by,  Hg,  450 
Tenancy  by  courtesy,  185, 188 
Tetanus  v.  strychnine,  836 
Thalline,  pois.  by,  644 
Thallium,  pois.  by,  473 
Thames  tunnel,  gases  in,  562 
Thing,  noxious,  definition  of,  311 
Thuggism,  915 
Thymus,  the,  in  foetus,  195 
Tin,  pois.  by,  474 
T.N.T.,  pois.  by,  694 


Tobacco  amblyopia,  795 
pois.  by,  793 
in  enema,  317 
in  tea,  312 

Tobacco,  Indian,  pois.  by,  788 
Toluene,  679 
Toxicodendrol,  822 
Tragopogon,  pois.  by,  852 
Tree-frog  poisons,  716 
Tribadism,  302 
Trichinosis,  871 
Trinitro -toluene,  pois.  by,  694 
Trional,  pois.  by,  636 
Tropacocain,  728 
Turpentine,  pois.  by,  819 
Turpeth  mineral,  450 
Tussol,  646 
Twilight  sleep,  782 
Tyrotoxicon,  865 

Ulcers,  chrome,  540 
Ulexin,  753 
Upas  poison,  716 
Uranium,  pois.  by,  543 
Urine,  the,  as  intoxicant, 
in  pois.  by  petrol,  696 
Urticaria  from  food,  863 
Uterus,  the,  after  delivery,  69 

Vagina,  diphtheria  of,  134 

discharge  from,  and  rape,  127,  134 
virgin,  31 

Vagitus  uterinus,  209,  211 
vaginalis,  209,  211 
Vanilla,  pois.  by,  852 
Vegetable  poisons,  700 

purgatives,  pois.  by,  714 
Venereal  disease  and  divorce,  76 
Veratrine,  743 

v.  morphine,  811 
Veratrum,  pois.  by,  781,  853 
Verdigris,  468 
Vermilion,  447 
Vermin  killers,  831 
Veronal,  pois.  by,  639 
Viability,  45,  191,  192,  252 
Vinegar,  665 
As  in,  520 

Violation,  evidence  of,  on  the  dead,  139 
Violence,  general,  and  rape,  130 
Violet  power,  As  in,  489 
Viper,  bite  of,  860 
Virgin,  milk  in  a,  28 
Virginity,  loss  of,  31 
signs  of,  28 

Viscera,  preservation  of,  for  analysis, 
357 

Vitali’s  test  for  atropine,  729 
Vitriol,  green,  536 
Vomiting  and  rape,  139 
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Waba,  716 

Wall-papers,  As  in,  490 

Wallace’s  specific,  711 

War,  poison  gases  in,  598 

Warner’s  safe  cure,  426 

Water,  lead  in,  480 

Water-gas,  pois.  by,  557 

Water -hemlock,  pois.  by,  735 

Water -parsnip,  pois.  by,  827 

Weed  killers,  489 

Weight  of  neonates,  52 

Wheals  in  pois.  by  phenacetin,  647 

Wheat  poisons,  741 

Window,  baby  thrown  out  of,  291 

Wine,  As  in,  490,  502 

Winslowi’s  soothing  syrup,  801 

Wolfsbane,  703 


Woodspirit,  615 
Wormseed,  721 

Wounds,  ante-  or  post-partum,  277,  279 
did  they  cause  death,  280 
from  labour  or  otherwise,  280 
Wright,  Mr.  J.,  on  live  birth,  193,  296 
Wright,  Whitaker,  662 

X-rays  in  foetus,  51 
in  pregnancy,  45 
Xylene,  679 

Yew  as  abortifacient,  850,  851 
poisoning  by,  849 
v.  savin,  851 

Zinc,  pois.  by,  438 
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The  Principles  of  Anatomy  as  Seen  in  the  Hand. 

Ey  F.  Wood  Jones,  D.Sc.,  M.B.,  B.S.,  Professor  of  Anatomy,  University  of 
Adelaide.  125  Illustrations.  15s.  net. 

Morris’s  Treatise  on  Human  Anatomy.  By  various 

Authors.  Edited  by  C.  M.  Jackson,  M.S.,  M.D.,  Professor  of  Anatomy, 
University  of  Minnesota.  Fifth  Edition.  With  1182  Engravings,  of  which 
358  are  printed  in  3  or  4  colours.  36s.  net.  Also  issued  in  5  parts.  Parts 
I,  II,  and  III,  9s.  net  each ;  and  Parts  IV  and  Y,  6s.  net  each. 

The  Anatomy  of  the  Human  Skeleton.  By  J.  Ernest 

Frazer,  F.E.C.S.,  Professor  of  Anatomy,  University  of  London.  With 
219  Illustrations,  many  in  Colours.  25s.  net. 

Anatomical  Terminology,  with  Special  Refer¬ 

ence  to  the  B.N.A.  By  L.  F.  Barker,  M.D.  With  Illustrations.  5s.  net. 

A  Manual  of  Practical  Anatomy.  By  the  late  Prof. 

A.  W.  Hughes,  M.B.  Edited  by  Arthur  Keith,  M.D.  In  three  parts. 
Part  I,  12s.  6 d.  net.  Part  II,  10s.  6d.  net.  Part  III,  12s.  6 d.  net. 

Heath’s  Practical  Anatomy:  a  Manual  of  Dis» 

sections.  Edited  by  J.  E.  Lane,  F.E.C.S.  Ninth  Edition.  321  Engravings. 
15s.  net. 

Clinical  Applied  Anatomy ;  or,  The  Anatomy  of 

Medicine  and  Surgery.  By  Charles  E.  Box,  M.D.,  Physician,  St.  Thomas’s 
Hospital,  and  W.  McAdam  Eccles,  M.S.Lond.,  F.R.C.S.Eng.,  Surgeon,  St. 
Bartholomew’s  Hospital.  45  Plates.  12s.  6d.  net. 

Essentials  of  Surface  Anatomy.  By  Charles  R. 

Whittaker,  F.E.C.S.  Third  Edition.  With  17  Plates,  containing  27  Figures, 
many  in  Colours.  7s.  6 d.  net. 

Text- Book  of  Anatomy  and  Physiology  for 

Nurses.  By  Elizabeth  E.  Bundt,  M.I).  Fourth  Edition.  With  a 
Glossary  and  243  Illustrations  (46  in  Colours).  10s.  net. 

Human  Osteology.  By  Luther  Holden.  Eighth  Edition. 

Edited  by  Charles  Stewart,  F.E.S.,  and  Robert  W.  Eeid,  M.D.,  F.E.C.S. 
59  Lithographic  Plates  and  74  Engravings.  18s.  net.  Landmarks, 
Medical  and  Surgical.  Fourth  Edition.  3s.  6 d.  net. 

Principles  of  Human  Physiology.  By  Ernest  H. 

Starling,  C.M.G.,  M.D.,  F.E.C.P.,  F.E.S.,  Jodrell  Professor  of  Physiology, 
University  College,  London.  Third  Edition.  579  Illustrations.  28s.  net. 

The  Method  of  Enzyme  Action.  By  J.  Beatty, 

M.A.,  M.D.,  D.P.H.  5s.  net. 

A  Course  of  Experimental  Physiology.  By  N.  H. 

Alcock,  M.D.,  Prof.  Physiol.  McGill  Univ. ;  and  F.  O’Brien  Ellison, 
M.D.,  B.A.O. Dub.,  St.  Mary’s  Hospital.  36  Illustrations.  7s.  6d.net. 

The  Cell  as  the  Unit  of  Life,  and  other  Lectures : 

An  Introduction  to  Biology.  By  the  late  Allan  Macfadten,  M.D.,  B.Sc. 
Edited  by  E.  Tanner  Hewlett,  M.D.,  F.E.C.P.,  D.P.H.  7s.  6d.  net. 

The  Functional  Inertia  of  Living  Matter.  By 

David  Fraser  Harris,  M.D.  12  Illustrations.  5s.  net. 

J.  &  A.  CHURCHILL- 


O 


2 


o 


o 


Materia  Medica  *  Pharmacy 


o 


A  Text = Book  of  Pharmacology  and  Thera = 

peutics,  or  the  Action  of  Drugs  in  Health  and  Disease.  By  Arthur 
R.  Cushny,  M.A.,  M.D.,  F.R.S.,  Professor  of  Pharmacology  in  the  University 
of  Edinburgh,  etc.  Seventh  Edition.  71  Illustrations.  18s.  net. 

Materia  Medica,  Pharmacy,  Pharmacology,  and 

Therapeutics.  By  Sir  W.  Hale  White,  M.D.,  F.R.C.P.,  Physician  to,  and 
Lecturer  on  Medicine  at,  Guy’s  Hospital.  Sixteenth  Edition.  8s.  6 d.  net. 

Synopsis  of  Pharmacology.  By  D.  V.  Cow,  M.D. 

With  15  Illustrations.  In  the  press. 

A  Text=Book  of  Materia  Medica  for  Students  of 

Medicine.  By  C.  R.  Marshall,  M.D.  127  Illustrations.  10s.  (yd.  net.  A 

Manual  of  Prescribing  for  Students  and  Practitioners.  6s.  6d.  net. 

Southall’s  Organic  Materia  Medica.  By  John 

Barclay,  B.Sc.Lond.  Eighth  Edition  by  E.  W.  Mann.  7s.  6d.  net. 

A  Text  =  Book  of  Materia  Medica.  By  Henry  G. 

Greenish,  F.I.C.,  F.L.S.,  Professor  of  Pharmaceutics  to  the  Pharmaceu¬ 
tical  Society.  Third  Edition.  In  preparation.  The  Microscopical 
Examination  of  Foods  and  Drugs.  Second  Edition.  209  Illustra¬ 
tions.  12s.  6 d.  net.  An  Anatomical  Atlas  of  Vegetable  Powders. 
138  Hlustrations.  12s.  6 d.  net. 

The  Book  of  Pharmacopoeias  and  Unofficial 

Formularies.  By  E.  W.  Lucas,  C.B.E.,  F.I.C.,  F.C.S.,  and  H.  B.  Stevens, 
F.I.C.,  F.C.S.  7s.  6d.  net. 

ALSO 

First  Lines  in  Dispensing.  Second  Edition.  97  Illus¬ 
trations.  6s.  net. 

Materia  Medica,  Step  by  Step.  By  A.W.  ISTunn.  3s.  6d.net. 

Practical  Pharmacy.  By  E.  W.  Lucas,  C.B.E.,  F.I.C., 

F.C.S.  Second  Edition.  224  Illustrations.  12s.  6d.  net. 

BY  THE  SAME  AUTHOR. 

The  Book  of  Prescriptions  (Beasley)  with  an 

Index  of  Diseases  and  Remedies.  Tenth  Edition.  6s.  6d.  net. 

The  Book  of  Receipts:  containing  a  V eterinary  Materia 

Medica,  a  Pharmaceutical  Formulary,  a  Photographic  Formulary,  a 
Synopsis  of  Practical  Methods  employed  in  the  Examination  of  Urine, 
Milk,  Potable  Waters,  Sputum,  etc.  With  10  Plates.  7s.  6d.  net. 

Medical  and  Pharmaceutical  Latin  for  Students 

of  Pharmacy  and  Medicine.  By  R.  R.  Bennett.  2nd  Edition.  7s.  6d.  net. 

A  Companion  to  the  British  Pharmacopoeia.  By 

Peter  Wyatt  Squire,  F.L.S.,  F.C.S.  Nineteenth  Edition.  21s.  net. 

Pocket  Edition.  Second  Edition.  12s.  6d.  net.  The  Pharmacopoeias 
of  Thirty  of  the  London  Hospitals.  Eighth  Edition.  5s.  net. 

The  Pharmaceutical  Formulary.  By  Henry  Beasley. 

Twelfth  Edition  by  J.  Oldham  Braithwaite.  6s.  6d.  net. 

Year-Book  of  Pharmacy.  Annually,  12s.  6d,  net. 
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Sanitation  in  War.  By  Lt.-Col.  P.  S.  Lelean,  C.B., 

F.R.C.S.,  D.P.H.,  Assistant  Professor  of  Hygiene,  Royal  Army  Medical 
College.  Third  Edition.  68  Illustrations.  7s.  6 d.  net. 

The  Theory  and  Practice  of  Hygiene.  (Hotter 

and  Firth.)  By  R.  H.  Firth,  Lt.-Col.  R.A.M.C.,  F.R.C.S.  Third 
Edition.  22  Plates  (some  in  colours)  and  200  other  Illustrations.  24s.  net. 

Manual  Of  Hygiene.  By  W.  H.  Hamer,  M.D.,  Lecturer 

on  Public  Health,  St.  Bartholomew’s  Hospital.  93  Illustrations.  12s.  6d.  net. 

Lessons  on  Elementary  Hygiene  and  Sanitation, 

with  Special  Reference  to  the  Tropics.  By  W.  T.  Prout,  C.M.G.,  M.B., 
C.M.(Edin.).  With  60  Illustrations.  Reprinting . 

Domestic  Hygiene  for  Nurses.  By  Fred  J.  Smith,  M.D., 

F.R.C.P.,  Phys.  to  Lond.  Hosp.  Second  Edition.  20  Illustrations.  2s.6d.net. 

Elementary  Hygiene  for  Nurses.  By  H.  0. 

Rutherford  Darling,  M.D.,  F.R.C.S.,  Assistant  Surgeon,  South  Sydney 
Hospital.  With  13  Illustrations.  3s.  net. 

A  Simple  Method  of  Water  Analysis.  By  Joh&  0. 

Thresh,  M.D.  Vic.,  I). Sc. Lond.  Ninth  Edition.  3s.net. 

BY  THE  SAME  AUTHOR. 

The  Examination  of  Waters  and  Water  Supplies. 

Second  Edition.  With  53  Illustrations.  21s.  net. 

ALSO,  WITH  ARTHUR  E.  PORTER,  M.D.,  M. A. CANTAB. 

Preservatives  in  Food  and  Food  Examination. 

8  Plates.  16s.  net. 

Foods  and  their  Adulteration.  By  Harvey  W. 

Wiley,  M.D.,  Ph.D.  Third  Edition.  With  11  Coloured  Plates  and  87 
other  Illustrations.  27s.  net.  Beverages  and  their  Adulteration. 
With  42  Illustrations.  21s.  net. 

Text=book  of  Meat  Hygiene.  ByR.  Edelmann,  Ph.D. 

Translated  by  J.  R.  Mohler,  A.M.,  V.M.D.,  and  A.  Eichhorn,  D.V.S. 
Fourth  Edition.  With  161  Illustrations  and  5  Plates.  24s.  net. 

A  Manual  of  Bacteriology,  Clinical  and  Applied. 

By  R.  Tanner  Hewlett,  M.D.,  Professor  of  General  Pathology  and 
Bacteriology  in  King’s  College,  London.  Sixth  Edition.  31  Plates  and 
69  Figures  in  the  Text.  14s.  net.  Serum  and  Vaccine  Therapy, 
Bacterial  Therapeutics  and  Prophylaxis,  Bacterial  Diagnostic 
Agents.  Second  Edition.  32  Figures.  8s.  6d.  net. 

Immunity:  Methods  of  Diagnosis  and  Therapy. 

By  Dr.  J.  Citron.  Second  Edition.  40  Illustrations.  14s.  net. 

Elementary  Bacteriology  and  Protozoology. 

By  H.  Fox,  M.D.,  University  of  Pennsylvania.  With  5  Plates  and  67  Illus¬ 
trations.  6s.  6 d.  net. 

Clinical  Diagnostic  Bacteriology,  including 

Serum-  and  Cyto-diagnosis.  By  A.  C.  Coles,  M.D.,  D.Sc.  2  Plates.  8s.  net. 

Lessons  in  Disinfection  and  Sterilisation.  By 

F.  W.  Andrewes,M.D.,F.R.C.P.  Second  Edition.  31  Illustrations.  3s.6d.net. 


a 


J.  &  A.  CHURCHILL 


4 


Pathology  *  Psychology 
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Pathology,  General  and  Special,  for  Students 

of  Medicine.  By  R.  Tanner  Hewlett,  M.D.,  F.R.C.P.,  D.P.H.,  Professor 
of  General  Pathology  and  Bacteriology  in  King’s  College,  London.  37 
Plates  and  14  Illustrations  in  Text.  Fourth  Edition.  12s.  6 d.  net. 

Clinical  Pathology.  By  P.  N.  Panton,  M.B.,  Clinical 

Pathologist  and  Director  of  Hale  Clinical  Laboratory,  London  Hospital. 
With  13  Plates  (11  Coloured)  and  45  Illustrations  in  the  Text.  14s.  net. 

A  Manual  of  General  or  Experimental  Pathology. 

By  W.  S.  Lazartjs-Barlow,  M.D.,  F.R.C.P.,  Director  of  the  Cancer 
Research  Laboratories,  Middlesex  Hospital.-  Second  Edition.  21s.  net. 

The  Elements  of  Pathological  Anatomy  and  Histology  for 
Students.  24s.  net. 

Surgical  Pathology  and  Morbid  Anatomy.  See  p.8. 
Post  =  mortem  Manual.  By  C.  R.  Box,  M.D.,  Lecturer 

on  Applied  Anatomy,  St.  Thomas’s  Hospital.  Second  Edition.  22  Illus¬ 
trations.  8s.  6 d.  net. 


The  Pathologist’s  Handbook :  a  Manual  for  the  <■ 

Post-mortem  Room.  By  T.  N.  Kelynack,  M.D.  126  Illustrations.  4s.  Qd.  net. 


Psychological  Medicine.  By  M.  Cbaig,  M.D.,  Physician, 

Mental  Diseases,  Guy’s  Hospital.  Third  Edition.  27  Plates.  15s.net. 

Mental  Diseases :  Clinical  Lectures.  By  Sir  T.  S. 

Clouston,  M.D.,  F.R.C.P.Edin.  Sixth  Edition.  30  Plates.  16s.net. 

Unconscious  Therapeutics;  or,  The  Personality 

of  the  Physician.  By  Alfred  T.  Schofield,  M.D.,  Hon.  Physician  to 
Friedenheim  Hospital.  Second  Edition.  5s.  net.  The  Management  of 
a  Nerve  Patient.  5s.  net. 

BY  THE  SAME  AUTHOR. 

Modern  Spiritism,  its  Science  and  Religion. 

3s.  6 d.  net. 

The  Journal  of  Mental  Science.  Published  Quarterly, 

by  Authority  of  the  Medico-Psychological  Association.  5s.  net. 

Lang’s  German -English  Dictionary  of  Terms 

used  in  Medicine  and  the  Allied  Sciences.  Second  Edition.  Edited  and 
Revised  by  M.  K.  Meyers,  M.D.  21s.  net. 
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Medicine 


Medical  Diagnosis.  By  Arthur  Latham,  M.D.,  F.R.C.P., 

Physician  and  Lecturer  on  Medicine,  St.  George’s  Hospital,  and  James 
Torrens,  M.B.,  M.B.C.P.,  Assistant  Physician,  St.  George’s  Hospital. 
With  74  Illustrations,  19  in  colour.  15s.  net. 

Pulmonary  Tuberculosis:  its  Diagnosis,  Pre= 

vention,  and  Treatment.  By  W.  M.  Crofton,  M.D.,  Lecturer  in  Special 
Pathology,  University  College,  Dublin.  With  Coloured  Frontispiece  and 
20  Illustrations.  6s.  net.  Therapeutic  Immunisation  :  Theory  and 
Practice.  7s.  6d.  net. 

A  Text  =  Book  Of  Medicine.  Begun  by  the  late  C. 

Hilton  Fagge,  M.D. ;  completed  and  re-written  by  P.  H.  Pye-Smith,  M.D., 
F.E.S.  Fourth  Edition.  2  vols.  42s.  net. 

The  Practice  of  Medicine.  By  Sir  Frederick  Taylor, 

M.D.,  F.B.C.P.,  Consulting  Physician  to,  and  Lecturer  on  Medicine  at, 
Guy’s  Hospital.  Eleventh  Edition.  85  Illustrations.  24s.  net. 

The  Primary  Lung  Focus  of  Tuberculosis  in 

Children.  By  Dr.  Anthon  Ghon.  Translated  by  D.  Barty  King,  M.D., 
M.E.C.P.,  Assistant  Physician,  Eoyal  Hospital.  2  Coloured  Plates  and 
74  Text-figures.  10s.  Qd.  net. 

A  Short  Practice  of  Medicine.  By  R.  A.  Fleming,  M.D., 

F.E.C.P.E.,  F.E.S.E.,  Lecturer  on  Medicine,  School  of  Eoyal  Colleges, 
Edinburgh.  Third  Edition.  With  64  Illustrations.  21s.  net. 

The  Practice  of  Medicine.  By  M.  Charteris,  M.D., 

Professor  of  Therapeutics,  University  of  Glasgow.  Ninth  Edition.  Edited 
by  F.  J.  Charteris,  M.D.,  Ch.B.  Illustrated.  9s.  6 d.  net. 

Digestion  and  Metabolism :  The  Physiological 

and  Pathological  Chemistry  of  Nutrition.  By  A.  E.  Taylor,  M.D.,  Bush 
Professor  of  Physiological  Chemistry,  University  of  Pennsylvania.  18s.  net. 

Text = Book  of  Medical  Treatment.  By  N.  I.  C. 

Tirard,  M.D.,  F.E.C.P.  15s.  net. 

A  Manual  of  Family  Medicine  and  Hygiene  for 

India.  Published  under  the  Authority  of  the  Government  of  India.  By 
Sir  William  J.  Moore,  K.C.I.E.,  M.D.  Eighth  Edition,  edited  by  Major 
C.  A.  Sprawson,  M.D.,  I.M.S.  69  Engravings.  Reprinting . 

Waring’s  Bazaar  Medicines  of  India.  By  Lt.-Col. 

C.  P.  Lukis,  I.M.S.,  Principal  Med.  College,  Calcutta.  Sixth  Ed.  6s.  net. 

The  Blood  :  how  to  Examine  and  Diagnose  its 

Diseases.  By  Alfred  C.  Coles,  M.D.,  D.Sc.,  F.E.S. Edin.  Third  Edition. 
7  Coloured  Plates.  10s.  6d.  net. 

Lectures  on  Medicine  to  Nurses.  By  Herbert  E. 

Cijff,  M.D.,  F.E.C.S.  Sixth  Edition.  29  Illustrations.  3s.  6 d.  net. 

On  Alcoholism  :  Its  Clinical  Aspects  and  Treat- 

ment.  By  Francis  Hare,  M.D.,  Medical  Superintendent  of  the  Norwood 
Sanatorium,  Beckenham.  5s.  net. 

Venereal  Disease,  its  Prevention,  Symptoms 

and  Treatment.  By  H.  Wansey  Bayly,  M.C.  With  53  Illustrations. 
10s.  6 d.  net. 
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Massage:  its  Principles  and  Practice.  By  James 

B.  Mennell,  M.A.,  M.D.,  B.C.,  Medical  Officer,  Physico-Therapeutic 
Department,  St.  Thomas’s  Hospital,  and  Military  Orthopiedic  Hospital, 
Shepherd’s  Bush.  With  Introduction  by  Sir  R.  Jones,  C.B.,  F.R.C.S. 
Second  Edition.  With  Illustrations.  net. 

Massage  and  Medical  Gymnastics.  By  Dr.  Emil 

Kleen.  Translated  by  Mina  L.  Dobbie,  M.B.,  B.Ch.,  Med.  Office,  Chelsea 
Physical  Training  College.  With  182  Illustrations.  21s.  net. 

Treatment  Of  Tuberculosis.  By  Albert  Robin,  Pro¬ 
fessor  of  Clinical  Therapeutics,  Paris  Faculty  of  Medicine.  Translated  by 
Dr.  Leon  Blanc  and  H.  de  Meric.  21s.  net. 

The  Cure  of  Obesity  and  Obese  Heart.  By 

J.  S.  Kellett  Smite,  F.R.C.S. Eng.  12  Illustrations.  3s.  6d.  net. 

Researches  on  Rheumatism.  By  F.  J.  Poynton, 

M.D.,  F.K.C.P.Lond.,  and  Alexander  Paine,  M.D.,  B.S.Lond.  With  106 
Illustrations  and  a  Coloured  Frontispiece.  15s.  net. 

Vicious  Circles  in  Disease.  By  J.  B.  Hurry,  M.A., 

M.D.  Third  Edition.  With  Illustrations.  15s.  net.  Poverty  and 
Its  Vicious  Circles.  5s.  net.  The  Vicious  Circles  of  Neurasthenia 
and  their  Treatment.  3s.  6 d.  net.  Vicious  Circles  in  Sociology  and 
their  Treatment.  2s.net.  The  Ideals  and  Organisation  of  a  Medical 
Society.  2s.  net. 

Diseases  of  the  Stomach.  By  0.  D.  Aaron,  Sc.D., 

M.D.,  Prof,  of  Gastro-enterology,  Detroit  College  of  Medicine.  42  Illus¬ 
trations  and  21  Plates.  21s.  net. 

Ulcer  of  the  Stomach  and  Duodenum.  By  Samuel 

Fenwick,  M.D.,  F.R.C.P.,  and  W.  Soltau  Fenwick,  M.D.,  B.S.  55  Illus¬ 
trations.  I0s.6d.net.  Cancer  and  other  Tumours  of  the  Stomach. 
70  Illustrations.  10s.  6d.  net. 

The  Schott  Methods  of  the  Treatment  of  Chronic 

Diseases  of  the  Heart.  By  W.  Bezly  Thorne,  M.D.,  M.R.C.P.  Fifth 
Edition.  Illustrated.  5s.  net. 

The  Clinical  Examination  of  Urine.  By  Lindley 

Scott,  M.A.,  M.D.  41  original  Plates  (mostly  in  colours).  15s.  net. 

Urine  Examination  made  easy.  By  T.  Carruthers, 

M.B.,  Ch.B.  Third  Edition.  Is.  net. 

Electricity:  Its  Medical  and  Surgical  Appli  = 

By  C.  S.  Potts,  M.D.,  Professor  of  Neurology,  University  of 
With  356  Illustrations  and  6  Plates.  18s.  net. 

Rational  Organotherapy.  Translated  from  the  Russian 

Text  by  Professor  Dr.  A.  von  Poeiil.  Vol.  I.  7s.  Qd.  net. 

Uric  Acid  as  a  Factor  in  the  Causation  of 

Disease.  By  Alexander  Haig,  M.D.,  F.R.C.P.,  Physician  to  the  Metro¬ 
politan  Hospital.  Seventh  Edition.  75  Illustrations.  14s.  net.  pric 
Acid  in  the  Clinic.  5s.  net.  Uric  Acid,  an  Epitome  of  the  Subject. 
Second  Edition.  2s.  6d.net. 
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Surgery 


The  Af  ter  -  Treatment  of  Wounds  and  Injuries. 

By  R.  C.  Elmslie,  M.S.,  F.R.C.S.,  Special  Mil.  Surg.  Hosp.,  Shepherd’s 
Bush ;  Surgeon,  St.  Bartholomew’s  Hospital.  With  144  Illustrations. 
15s.  net. 

A  Textbook  of  Surgery.  By  R.  Warren,  M.D.,  F.R.C.S., 

Assistant  Surgeon,  London  Hospital.  With  504  Original  Illustrations. 
2  vols.  27 s.  net. 

Surgical  Pathology  and  Morbid  Anatomy.  By 

Sir  Anthony  A.  Bowlby,  F.R.C.S.,  Surgeon  to  St.  Bartholomew’s  Hospital, 
assisted  by  F.  W.  Andrewes,M.D.,  F.R.S.,  Lecturer  onPathology,  St.  Bartho¬ 
lomew’s  Hospital.  Sixth  Edition.  With  200  Illustrations.  10s.  6 d.  net. 

A  Manual  of  Surgical  Diagnosis.  By  James  Berry, 

B.S.Lond.,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the  Royal 
Free  Hospital.  6s.  net. 

A  Manual  of  Surgery.  By  F.  T.  Stewart,  M.D.,  Pro¬ 
fessor  of  Clinical  Surgery,  Jefferson  Medical  College.  Third  Edition. 
571  Illustrations.  16s.  net. 

A  Synopsis  of  Surgery.  By  R.  F.  Tobin,  Surgeon  to 

St.  Vincent’s  Hospital,  Dublin.  Second  Edition.  6s.  6 d.  net. 

Ovariotomy  and  Abdominal  Surgery.  By  Harrison 

Cripps,  F.R.C.S.,  Surgical  Staff,  St.  Bartholomew’s  Hospital.  25 s.  net. 

BY  THE  SAME  AUTHOR. 

On  Diseases  of  the  Rectum  and  Anus,  including 

the  Sixth  Edition  of  the  Jacksonian  Prize  Essay  on  Cancer.  Fourth  Edition. 
With  14  Plates  and  34  Illustrations.  10s.  6d.  net. 

Cancer  of  the  Rectum,  especially  considered 

with  regard  to  its  Surgical  Treatment.  Jacksonian  Prize  Essay.  Sixth 
Edition.  With  13  Plates  and  several  Engravings.  5s.  net. 

Diseases  of  the  Rectum,  Anus,  and  Sigmoid 

Colon.  By  F.  Swinford  Edwards,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark’s 
Hospital  for  Fistula  and  other  Diseases  of  the  Rectum.  Third  Edition. 
102  Illustrations.  10s.  6 d.  net. 

Minor  Surgery  and  Bandaging.  Seventeenth  Edition: 

(Heath,  Pollard  and  Davies.)  By  Gwynne  Williams,  M.S.,  F.R.C.S., 
Assistant  Surgeon,  University  College  Hospital.  236  Engravings.  10s.  6 d. 
net. 

Injuries  and  Diseases  of  the  Jaws.  By  Christopher 

Heath,  F.R.C.S.  Fourth  Edition.  Edited  by  H.  P.  Dean,  M.S.,  F.R.C.S., 
Assistant  Surgeon,  London  Hospital.  187  Illustrations.  14s.  net. 

BY  THE  SAME  AUTHOR. 

Clinical  Lectures  on  Surgical  Subjects  delivered 

at  University  College  Hospital.  First  Series,  6s.  net ;  Second  Series,  6s.  net. 

Surgical  Nursing  and  After = Treatment.  By 

H.  C.  Rutherford  Darling,  M.D.,  F.R.C.S.,  Assistant  Surgeon,  South 
Sydney  Hospital.  With  129  Illustrations.  8s.  6 d.  net. 

BY  THE  SAME  AUTHOR. 

Elementary  Hygiene  for  Nurses.  With  13  Illustra¬ 

tions.  3s.  net. 
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Surgery  *  Anaesthetics 


The  Operations  of  Surgery.  "Sixth  Edition  of  Jacobson.  ) 

By  R.  P.  Rowlands,  M.S.Lond.,  F.R.C.S.,  Surgeon,  Guy’s  Hospital,  and  ) 
Philip  Turner,  M.S.,  F.R.C.S.,  Surgeon,  Guy’s  Hospital.  2  vols.  / 
797  Illustrations ;  40  in  Colour.  50s.  net.  \ 

Surgery  in  War.  By  A.  J.  Hull,  F.R.C.S.,  Lieut.-Col.,  ) 

R.A.M.C.,  Surgeon,  British  Expeditionary  Force,  France.  With  210  Illus-  ) 
trations.  25s.  net.  ( 

Operative  Surgery  of  the  Head,  Neck,  Thorax  l 

and  Abdomen.  By  E.  H.  Taylor,  F.R.C.S.I.,  University  Professor  of  ) 
Surgery,  Trinity  College,  Dublin.  With  300  Original  Illustrations,  many  ) 
in  colour.  32-?.  net.  ) 

Synopsis  of  Surgery.  By  Ivor  Back,  F.R.C.S.,  and  ^ 

A.  T.  Edwards,  F.R.C.S.  In  the  press.  ) 

Inguinal  Hernia,  the  Imperfectly  Descended  > 

Testicle,  and  Varicocele.  By  Philip  Turner,  M.S.,  F.R.C.S.,  Assistant  ( 
Surgeon,  Guy’s  Hospital.  With  22  Illustrations.  9s.  6 d.  net.  \ 

Hare=Lip  and  Cleft  Palate,  with  Special 

Reference  to  the  Operative  Treatment  and  its  Results.  By  James  Berry,  ) 

B. S.,  F.R.C.S.,  Senior  Surgeon  to  the  Royal  Free  Hospital,  and  T.  Percy  ) 

Lego,  M.S.,  F.R.C.S.,  Surgeon  to  the  Royal  Free  Hospital.  242  Illustra-  / 
tions  and  Appendix  of  Cases.  12s.  6 d.  net.  (, 

War  Surgery  of  the  Abdomen.  By  Cuthbert  } 

Wallace,  C  M.G.,  F.R.C.S.,  Surgeon,  S.  Thomas’  Hospital.  With  26  Illus-  ) 
trations.  10s.  6d.  net.  / 

Practice  and  Problem  in  Abdominal  Surgery.  ; 

By  Alfred  Ernest  Maylard,  M.B.Lond.  and  B.S.,  Senior  Surgeon  to  ( 
the  Victoria  Infirmary,  Glasgow.  With  39  Illustrations.  8s.  6d.  net.  ) 

BY  THE  SAME  AUTHOR.  J) 

Abdominal  Tuberculosis.  57  Illustrations.  125.6d.net.  j 

Clinical  Essays  and  Lectures.  By  Howard  Marsh,  S 

F.R.C.S.,  Prof.  Surgery,  Univ.  Cambridge.  26  Figures.  7s.  6d.  net.  j 

Hernia,  its  Cause  and  Treatment.  By  R.  W.  Murray,  <| 

F.R.C.S.,  Surgeon,  David  Lewis  Northern  Hospital.  Second  Edition.  62  ) 

Illustrations.  6s.  net.  j 

Modern  Bullet= Wounds  and  Modern  Treatment. 

By  Major  F.  Smith,  D.S.O.,  R.A.M.C.  3s.  net.  ) 

Surgical  Emergencies.  By  Paul  Swain,  F.R.C.S.  ) 

Fifth  Edition.  149  Engravings.  6s.  net.  ( 

Chloroform:  a  Manual  for  Students  and  Practi¬ 

tioners.  By  Edward  Lawrie,  M.B.Edin.  Illustrated.  5s.  net. 
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Urinary  Disorders 
Neurology  *  Tropical  Diseases 


An  Epitome  of  Mental  Disorders.  A  Practical  Guide 

to  JEtiology,  Diagnosis,  and  Treatment.  By  E.  Fryer  Ballard,  M.B., 
B.S.,  Capt.,  E.A.M.C.,  Medical  Officer  in  Charge  of  Observation  and  Mental 
Block,  2nd  Eastern  General  Hospital.  3  Illustrations.  6s.  net. 

A  Text=Book  of  Nervous  Diseases.  By  W.  Aldren 

Turner,  M.D.,  F.E.C.P.,  Physician  and  Lecturer  on  Neurology,  King’s 
College  Hospital,  and  T.  GrxUnger  Stewart,  M.B.,  M.E.C.P.,  Assistant 
Physician,  National  Hospital  for  Paralysed.  188  Illustrations.  18s.  net. 

Paralysis  and  other  Nervous  Diseases  in  Child  - 

hood  and  Early  Life.  By  James  Taylor,  M.D.,  F.E.C.P.,  Physician 
National  Hospital  for  Paralysed.  74  Illustrations.  12s.  6d.  net. 

A  Manual  of  Diseases  of  the  Nervous  System. 

By  Sir  W.  E.  Gowers,  M.D.,  F.E.S.  Vol.  I. — Nerves  and  Spinal  Cord. 
Third  Edition,  with  James  Taylor,  M.D.,  F.E.C.P.  192  Engravings.  15s. 
net. 

BY  THE  SAME  AUTHOR. 

Subjective  Sensations  of  Sight  and  Sound,  Abio¬ 
trophy,  and  other  Lectures  on  Diseases  of  the  Nervous  System.  6s.  net 
Epilepsy  and  Other  Chronic  Convulsive  Diseases,  their  Causes, 
Symptoms  and  Treatment.  Second  Edition.  10s.6d.net.  TheBorder= 
land  of  Epilepsy,  Faints,  Vagal  Attacks,  Vertigo,  Migraine,  Sleep 
Symptoms,  and  their  Treatment.  4s.  6 d.  net. 

Selected  Papers  on  Stone,  Prostate,  and  other 

Urinary  Disorders.  By  E.  Harrison,  F.E.C.S.  15  Illustrations.  5s.  net. 
By  E.  Hurry  Fenwick,  F.E.C.S.,  Surgeon  to  the  London  Hospital. 

*  m  ^  '4 

Atlas. Of  Electric  Cystoscopy.  34  Coloured  Pis.  21s.net. 
Obscure  Diseases  of  the  Urethra.  63  Illus.  6s.  6d.  net. 
Operative  and  Inoperative  Tumours  of  the 

Urinary  Bladder.  39  Illustrations.  5s.  net. 


Tumours  of  the  Urinary  Bladder.  Fasc.  I.  5*.  net. 
Ulceration  of  the  Bladder,  Simple,  Tuberculous, 

and  Malignant :  a  Clinical  Study.  Illustrated.  5s.  net. 

Waring’s  Bazaar  Medicines  of  India.  See  page  6. 
The  Malarial  Fevers  of  British  Malaya.  By 

Hamilton  Wright,  M.D.  Map  and  Charts.  3s.  net.  The  Etiology 
and  Pathology  of  Beri=Beri.  With  Map  and  Charts.  3s.  net. 
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Midwifery  *  Gynaecology 


The  Difficulties  and  Emergencies  of  Obstetric 

Practice.  By  Comyns  Berkeley,  M.D.,  F.R.C.P.,  Obstetric  and  Gyme- 
cological  Surgeon,  Middlesex  Hospital,  and  Victor  Bonney,  M.D., 
F.R.C.S.,  Assistant  Obstetric  and  Gynaecological  Surgeon,  Middlesex 
Hospital.  Second  Edition.  With  302  Original  Illustrations.  24s.  net. 

Manual  of  Midwifery.  By  T.  W.  Eden,  M.D.,  C.M.Edin., 

F.R.C.P. Bond.,  Obstetric  Physician  and  Lecturer  on  Practical  Midwifery, 
Charing  Cross  Hospital.  Fifth  Edition.  5  Plates  and  369  Illustrations. 
24s.  net. 

BY  THE  SAME  AUTHOR  AND  C.  LOCKYER,  M.D  ,  F.R.C.P.,  F.R.C.S. 

Gynaecology.  Second  Edition.  513  Illustrations  and  24 

Coloured  Plates.  38s.  net. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  By  Henry  Jellett, 
M.D.,  B.A.O.Dub.,  Master,  Rotunda  Hospital,  Dublin.  Seventh  Edition. 
4  Coloured  Plates  and  236  Illustrations.  12s.  6d.  net. 

BY  THE  SAME  AUTHOR. 

A  Short  Practice  of  Midwifery  for  Nurses,  with 

a  Glossary  of  Medical  Terms,  and  the  Regulations  of  the  C.M.B.  Fifth 
Edition.  6  Coloured  Plates  and  169  Illustrations.  8s.  Qd.  net. 

ALSO 

A  Practice  of  Gynaecology.  With  374  Illustrations 

(some  coloured).  21s.  net. 

A  Short  Practice  of  Gynecology.  With  310  Illus¬ 

trations  (many  in  colour).  15s.  net. 

Manual  of  Obstetrics.  By  0.  St.John  Moses,  M.D., 

C.M.,  D.Sc.,  F.R.C.S.  With  136  Illustrations.  21s.  net. 

Obstetric  Aphorisms.  By  the  late  J.  G-.  Swaynk,  M.D. 

Revised  by  W.  C.  Swayne,  M.D.,  B.S.Lond.,  Professor  of  Obstetrics, 
University  of  Bristol.  Eleventh  Edition.  With  29  Illustrations.  3s.  Qd.  net. 

A  Manual  for  Midwives.  By  C.  J.  N.  Longridge, 

M.D.,  and  J.  B.  Banister,  M.D.,  F.R.C.S.,  Physician  to  Out-patients,  Queen 
Charlotte’s  Hospital.  Third  Edition.  In  the  press. 

A  Short  Manual  for  Monthly  Nurses.  By  Charles 

J.  Cullingworth,  M.D.,  F.R.C.P.  Sixth  Edition.  Is.  6d.  net. 

A  Clinical  Manual  of  the  Malformations  and 

Congenital  Diseases  of  the  Foetus.  By  Prof.  Dr.  R.  Birnbaum.  Translated 
and  Annotated  by  G.  Blacker,  M.D.,  F.R.C.P.,  F.R.C.S.,  Obstetric  Physician 
to  University  College  Hospital.  With  66  Illustrations.  15s.  net. 

A  Text=Book  of  Embryology.  By  F.  R.  Bailey, 

A.M.,  M.D.,  Adjunct  Professor  of  Histology  and  Embryology,  Columbia 
University,  and  A.  M.  Miller,  A.M.,  Instructor  in  Histology  and  Embryo¬ 
logy.  Second  Edition.  515  Illustrations.  21s.  net. 

Outlines  of  Gynaecological  Pathology  and  Morbid 

Anatomy.  By  C.  Hubert  Roberts,  M.D. Bond.,  Physician  to  the  Samar¬ 
itan  Free  Hospital  for  Women.'  151  Illustrations.  21s.  net. 

A  Lecture  on  Dysmenorrhoea.  By  R.  A.  Gibbons, 

M.D.,  F.R.C.S. E.,  Physician  to  the  Grosvenor  Hospital  for  Women.  2s. 

net.  A  Lecture  on  Sterility  :  its  Etiology  and  Treatment.  2s.  net. 
A  Lecture  on  Pruritus  Vulvae  :  its  /Etiology  and  Treatment.  2s.  net 
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Medical  Jurisprudence 
Ophthalmology  a  Dermatology 


\  Medical  Jurisprudence:  its  Principles  and  Prac- 

)  tice.  By  Alfred  S.  Taylor,  M.D.,  F.R.C.P.,  F.R.S.  Seventh  Edition,  by 

)  Fred.  J.  Smith,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer  on  Forensic 

)  Medicine  at,  the  London  Hospital.  2  vols.  20  Engravings.  £ 3  3s.  net. 

\  Lectures  on  Medical  Jurisprudence  and  ToxN 

\  cology.  By  Fred.  J.  Smith,  M.D.,  F.R.C.P.,  F.R.C.S.Eng.,  Physician  to, 

\  and  Lecturer  on  Forensic  Medicine  and  Toxicology  at,  the  London  Hospital. 

1  Second  Edition.  8s.  6d.  net. 

(  BY  THE  SAME  AUTHOR. 

■j  Law  for  Medical  Men,  containing  Extracts 

(  from  Acts  of  Parliament  interesting  to  Medical  Men.  10s.  6d.  net. 

|  Medical  Ophthalmoscopy  :  A  Manual  and  Atlas. 

\  Fourth  Edition.  By  Sir  W.  R.  Gowers,  M.D.,  F.E.S.,  and  Marcus  Gunn, 

)  M.B.,  F.E.C.S.,  Surgeon  to  the  Eoyal  London  Ophthalmic  Hospital.  Auto- 

)  type  Plates  and  Woodcuts.  14s.  net. 

Manual  of  Ophthalmic  Surgery  and  Medicine. 

(  By  W.  H.  H.  Jessop,  M.A.,  F.E.C.S.,  Senior  Ophthalmic  Surgeon  to  St. 

Bartholomew’s  Hospital.  Second  Edition.  8  Plates  and  155  other  Illus- 
\  trations.  10s.  6 d.  net. 

;  Refraction  of  the  Eye :  a  Manual  for  Students. 

By  Gustavus  Hartridge,  F.R.C.S.,  Consulting  Surgeon  to  the  Eoyal 
(  Westminster  Ophthalmic  Hospital.  Sixteenth  Edition.  110  Illustrations, 

(  also  Test-types,  etc.  7s.  6d.  net.  The  Ophthalmoscope  :  a  Manual  for 

Students.  Sixth  Edition.  65  Illustrations  and  4  Plates.  6s.  6d.  net. 

Diseases  of  the  Eye :  a  Manual  for  Students 

(  and  Practitioners.  By  J.  Herbert  Parsons,  D.Sc.,  M.B.,  B.S.,  F.E.C.S., 

(  Ophthalmic  Surgeon,  University  College  Hospital ;  Surgeon,  Eoyal  London 

(  (Moorfields)  Ophthalmic  Hospital.  Third  Edition.  319  Illustrations 

(  and  17  Coloured  Plates.  16s.  net.  Elementary  Ophthalmic  Optics, 

(  including  Ophthalmoscopy  and  Retinoscopy.  66  Illustrations. 

\  6s.  Qd.  net. 

Sight  Testing  made  Easy,  including  Chapter 

(  on  Retinoscopy.  By  W.  W.  Hardwicke,  M.D.,  M.E.C.P.  Fourth  Edition. 

(  12  Engravings.  5s.  net. 

Ophthalmological  Society  of  the  United  King- 

)  dom.  Transactions.  Yol.  XXX YI.  12s.  Qd.  net. 

;  A  Text =Book  of  Diseases  of  the  Skin.  By  J.  H. 

(  Sequeira,  M.H.,  F.R.C.P.,  F.E.C.S.,  Physician  to  the  Skin  Department, 

\  London  Hospital.  Third  Edition.  With  52  Plates  in  Colours  and  257 

Text-figures.  36s.  net. 

|  The  Diagnosis  and  Treatment  of  Syphilis.  By 

Tom  Robinson,  M.D. St.  And.  Second  Edition.  3s.6d.net.  The  Diagnosis 
and  Treatment  of  Eczema.  Second  Edition.  3s.  6 d.  net. 

:  Venereal  Disease.  See  p.  6. 
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Otology  *  Paediatrics  *  Dentistry 


The  Labyrinth  of  Animals,  including  Mammals, 

Birds,  Reptiles,  and  Amphibians.  By  Albert  A.  Gray,  M.D.(Glas.), 
F.R.S. E.,  Surgeon  for  Diseases  of  the  Ear  to  the  Victoria  Infirmary, 
Glasgow.  Vol.  I,  with  31  Stereoscopic  Plates  21s.  net  (including 
Stereoscope).  Vol.  II,  with  45  Stereoscopic  Plates,  25s.  net. 

The  Pharmacopoeia  of  the  Hospital  for  Diseases 

of  the  Throat,  Nose,  and  Ear.  Edited  by  C.  A.  Parker,  F.R.C.S.,  and 
T.  Jefferson  Fatjlder,  F.R.C.S.  Seventh  Edition.  2s.  6d.  net. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ.  By  T.  Mark  Hovell,  Senior  Aural  Surgeon 
to  the  London  Hospital.  Second  Edition.  128  Engravings.  21s.  net. 

Diet  and  Disease  in  Infancy.  By  H.  C.  Cameron, 

M.D.,  F.R.C.P.,  Assistant  Physician,  Guy’s  Hospital.  With  4  Coloured 
Plates  and  13  Text-figures.  Price  10s.  6 d.  net. 

The  Diseases  of  Children.  By  Sir  James  F.  Goodhart, 

Bart.,  M.D.,  F.R.C.P.,  and  G.  F.  Still,  M.D.,  F.R.C.P.,  Professor  of  the  Dis¬ 
eases  of  Children,  King’s  College.  Tenth  Edition.  42  Illustrations.  16s.  net. 

The  Wasting  Diseases  of  Infants  and  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.  Sixth  Edition.  6s.  net. 

An  Introduction  to  Dental  Anatomy  and  Phy¬ 
siology,  Descriptive  and  Applied.  By  A.  Hopewell-Smith,  L.D.S.Eng., 
Professor  of  Dental  Histology,  University  of  Pennsylvania,  Philadelphia. 
With  6  Plates  and  340  Illustrations.  18s.  net. 

BY  THE  SAME  AUTHOR. 

The  Normal  and  Pathological  Histology  of  the 

Mouth.  Vol.  I,  Normal  Histology.  Vol.  II,  Pathological  Histology. 
With  658  Illustrations.  2  vols.  =£2  2s.  0 d.  per  set. 

Dental  Anatomy,  Human  and  Comparative:  a 

Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Seventh  Edition.  Edited 
by  H.  W.  Marett  Tims,  M. A. (Cantab.),  M.D.,  and  A.  Hopewell-Smith, 

L. R.C.P,,  M.R.C.S.,  L.D  S.(Eng.).  300  Illustrations.  15s.  net. 

A  System  of  Dental  Surgery.  By  Sir  John  Tomes, 

F.R.S.  Revised  by  C.  S.  Tomes,  M.A.,  F.R.S.,  and  Walter  S.  Nowell, 

M. A.Oxon.  Fifth  Edition.  318  Engravings.  15s.  net. 

An  Atlas  of  Dental  Extractions,  with  Notes  on 

the  Causes  and  Relief  of  Dental  Pain.  By  C.  Edward  Wallis,  M.R.C.S., 
L.R.C.P.,  L.D.S.,  Assistant  Dental  Surgeon,  King’s  College  Hospital. 
Second  Edition.  With  11  Plates.  6s.  net. 

A  Manual  of  Dental  Metallurgy.  By  Ernest  A. 

Smith,  Assay  Office,  Sheffield.  Third  Edition.  38  Illustrations.  7s.6d.net. 

Dental  Materia  Medica,  Pharmacology,  and 

Therapeutics.  By  Charles  W.  Glassington,  M.R.C.S.,  L.D.S.Edin. ;  Senior 
Dental  Surgeon,  Westminster  Hospital.  Second  Edition.  7s.  6d.  net. 

Synopsis  of  Dentistry.  By  A.  B.  G.  Underwood,  M.B., 

B.S.,  L.D.S.Eng.  With  10  Illustrations.  In  the  press. 


J.  &  A.  CHURCHILL 


13 


) 

6 


0 


Chemistry 


0 


Explosives.  Their  Manufacture,  Properties,  Tests,  and  History.  By 

Arthur  Marshall,  A.C.G.I.,  F.I.C.,  F.C.S.  Second  Edition.  2  vols.  With  158  Illustra¬ 
tions.  £3  3s.  net. 

BY  THE  SAME  AUTHOR. 

A  Short  Account  of  Explosives.  5s.  net.  A  Dictionary  of  Explosives. 

In  the  Press.  . 

Inorganic  and  Organic  Chemistry.  By  C.  L.  Bloxam.  Tenth  Edition. 

Revised  by  _A.  G.  Bloxam,  F.I.C.,  and  S.  Judd  Lewis,  D.Sc.,  F.LC.  313  Illustrations. 
24s.  net. 

Treatise  on  Applied  Analytical  Chemistry.  Edited  by  Prof.  V.  Villa- 

vecchia.  Translated  by  T.  H.  Pope,  B.Sc.  Vol.  I.  With  58  Illustrations.  21s.  net. 
Vol.  II.  With  105  Illustrations.  25s.  net. 

Treatise  on  General  and  Industrial  Chemistry.  By  Dr.  Ettore  Molinari. 

Second  English  Edition.  Translated  by  T.  H.  Pope,  B.Sc.,  F.I.C.  Vol.  I.— Inorganic. 
With  328  Illustrations  and  2  Plates.  42s.net.  Vol.  II.— Organic.  In  ‘preparation. 

Liquid  Air,  Oxygen,  Nitrogen.  By  Georges  Claude.  Translated  by 

Henry  E.  P.  Cottrell,  Assoc.  M.I.C.E.,  M.S.C.I.,  F.R.C.I.  lieprinting . 

Bricks  and  Artificial  Stones  of  Non=P!astic  Materials.  By  Alfred  B. 

Seaule.  65  Illustrations.  8s.6rf.net. 

The  Chemistry  of  Cyanogen  Compounds,  and  their  Manufacture  and 

Estimation.  By  Herbert  E.  Williams.  10s.  6rf.  net. 

The  Preparation  of  Organic  Compounds.  By  E.de  Barrt  Barnett,  B.Sc. 

Second  Edition.  With  54  Illustrations.  10s.  6rf.  net. 

BY  THE  SAME  AUTHOR. 

A  Text=Book  of  Organic  Chemistry.  With  15  Illustrations.  In  the  press. 
Fatty  Foods :  their  Practical  Examination.  By  E.  R.  Bolton  and  C. 

Reyis.  7  Plates  and  36  Text-figures.  10s.  6rf.  net. 

The  Plant  Alkaloids.  By  T.  A.  Henry,  D.Sc.  21s.  net. 

Quantitative  Analysis  in  Practice.  By  J.  Waddell,  D.Sc.,  Ph.D.  4s.6d.net. 
Industrial  Organic  Analysis.  By  Paul  S.  Arup,  B.Sc.,  A.C.G.I.  Second 

Edition.  25  Illustrations.  12s.  6rf.  net. 

A  History  of  Chemistry.  By  the  late  J.  Campbell  Brown.  Edited  by 

H.  H.  Brown.  Second  Edition.  With  120  Illustrations.  15s.net.  Practical  Chemistry. 
Sixth  Edition.  Edited  by  G.  D.  Bengough,  D.Sc.  2s.  6rf.  net.  Essays  and  Addresses. 
With  23  Illustrations.  5s.  net. 

Microbiology  for  Agricultural  and  Domestic  Science  Students.  Edited 

by  C.  E.  Marshall.  Second  Edition.  With  186  Illustrations.  15s.net. 

Cocoa  and  Chocolate:  their  Chemistry  and  Manufacture.  By  R. 

Whymper.  With  13  Plates  and  19  Figures.  18s.net. 

Annual  Tables  of  Constants  and  Numerical  Data.  Volumes  I,  II,  and  III. 

Cloth,  28s.  6rf.  each. 

Laboratory  Text=Book  of  Chemistry.  Part  I.  By  V.  S.  Bryant,  M.A., 

Assistant  Master  at  Wellington  College.  4s.  net. 

Modern  Methods  of  Steel  Analysis.  By  J.  A.  Pickard,  B.Sc.,  A.R.C.Sc. 

5s.  net. 

The  Synthetic  Use  of  Metals  in  Organic  Chemistry.  By  A.  J.  Hale. 

6s.  net.'l 

Reagents  and  Reactions.  By  E.  Tognoli.  Translated  by  C.  A.  Mitchell, 

F.I.C.  6s.  net. 

Laboratory  Manual  of  Elementary  Colloid  Chemistry.  By  E.  Hatschek. 

With  20  Illustrations.  6s.  net. 

Practical  Physiological  Chemistry.  By  P.  B.  Hawk,  M.S.,  Ph.D.  Sixth 

Edition.  With  6  Coloured  Plates  and  185  Text-figures.  21s.'net. 
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Chemical  Combinations  among  Metals.  By  Dr.  M.  Guia.  Translated  by 

G.  W.  Robinson.  With  207  Illustrations.  21s.  net. 

Text=Books  of  Chemical  Research  and  Engineering.  Edited  by  W.  P. 

Dreaper,  F.I.C. 

Catalytic  Hydrogenation  and  Reduction.  By  E.  B.  Maxted,  Ph.D., 

B.Sc.,  F.C.S.  With  12  Illustrations.  5s.  net. 

Surface  Tension  and  Surface  Energy  and  their  Influence  on 

Chemical  Phenomena.  By  R.  S.  Willows,  M.A.,  D.Sc.,  and  E.  Hatschek.  Second 
Edition.  With  21  Illustrations.  5s.  net. 

Molecular  Physics.  By  J.  A.  Cbowther,  M.A.  Second  Edition.  With 

29  Illustrations.  6s.net. 

Chemical  Engineering.  Notes  on  Grinding,  Sifting,  Separating  and 

Transporting  Solids.  By  J.  W.  Hinchley,  A.R.S.M.,  Wh.  Sc.  With  70  Illustrations. 
2s.  6 d.  net. 

Notes  on  Chemical  Research.  By  W.  P.  Dreapee,  F.I.C.  2s.  6d.  net. 

An  Introduction  to  the  Physics  and  Chemistry  of  Colloids.  By 

Emil  Hatschek.  Third  Edition.-  With  17  Illustrations.  5s.  net. 

Catalysis  and  its  Industrial  Applications.  By  E.  Jobbing,  A.R.C.Sc., 

B.Sc.,  F.C.S.  i Reprinting. 

A  Handbook  of  Colloid  Chemistry.  By  Dr.  W.  Ostwald.  Second  Edition. 

Trans,  by  Dr.  Martin-  Fischer.  93  Illustrations.  18s.  net. 

The  Analyst’s  Laboratory  Companion.  By  A.  E.  Johnson,  B.Sc.,  F.I.C. 

Fourth  Edition.  8s.  6 d.  net. 

Commercial  Organic  Analysis  :  a  Treatise  on  the  Properties,  Modes  of 

Assaying,  Proximate  Analytical  Examination,  etc.,  of  Organic  Chemicals  and  Products. 
By  A.  H.  Allen,  F.I.C.  Fourth  Edition,  in  9  vols.  Edited  by  W.  A.  Davis,  B.Sc., 
A.C.G.I.,  Henry  Lefemann,  M.A.,  M.D.,  and  S.  S.  Sadtler,  S.B.  Vols.  1 — 8,  28s.  net 
each  volume.  Vol.  9,  33s.  net. 

Volumetric  Analysis  ;  or,  the  Quantitative  Estimation  of  Chemical 

Substances  by  Measure.  By  Francis  Sutton,  F.C.S.,  F.I.C.  Eleventh  Edition.  In  the 
Press. 

Volumetric  Analysis  for  Students  of  Pharmaceutical  and  Genera! 

Chemistry.  By  C.  H.  Hampshire,  B.Sc.,  F.I.C.  Second  Edition.  5s.net. 

Valentin’s  Practical  Chemistry.  By  Dr.  W.  R.  Hodgkinson,  F.R.S.E. 

Tenth  Edition.  97  Illustrations.  12s.  6 d.  net. 

Quantitative  Analysis.  By  Frank  Clowes,  D.Sc.Lond.,  and  J.  B.  Coleman, 

A. R.C.Sci.Dub.  Eleventh  Edition.  136  Engravings.  16s.  net. 

BY  THE  SAME  AUTHORS. 

Qualitative  Analysis.  Ninth  Edition.  84  Engravings.  12s.  6d.  net. 
Elementary  Practical  Chemistry.  Part  I.  Seventh  Edition.  General 

Chemistry.  76  Engravings.  6s.  net.  Part  II.  Eighth  Edition.  Analytical  Chemistry. 
20  Engravings.  6s.  net. 

A  Course  of  Practical  Chemistry.  By  A.  B.  Ryley,  M.A.,  Malvern 

College.  Illustrated.  Interleaved.  5s.  net. 

Introduction  to  Chemical  Analysis.  By  Hugh  C.  H.  Candy,  B.A.,  B.Sc., 

F.I.C.  3s.  6 d.  net. 

Researches  on  the  Affinities  of  the  Elements.  By  Geoffrey  Martin, 

B. Sc.Lond.  Illustrated.  16s.net. 

Elementary  Practical  Metallurgy.  By  J.  H.  Stansbie,  B.Sc.,  F.I.C.  25 

Illustrations.  3s.  6 d.  net. 
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A  Handbook  of  Physics  and  Chemistry  for  the 

Conjoint  Board.  By  H.  E.  Corbin,  B. Sc. Bond.,  and  A.  M.  Stewart, 
B. Sc. Bond.  Fifth  Edition.  In  preparation. 

A  Treatise  on  Physics.  By  Andrew  Gray,  LL.D.,  F.R.S., 

YoB  I.  Dynamics  and  Properties  of  Matter.  350  Illustrations.  18s.  net. 

A  Text=book  of  Physics.  Edited  by  A.  W.  Duff,  D.Sc., 

Fourth  Edition.  609  Illustrations.  14s.  net. 

A  Text=book  of  Physical  Chemistry.  By  A.  W. 

Ewell,  Ph.D.  102  Illustrations.  9s.  6d.  net. 

The  Conduction  of  Electricity  through  Gases 

and  Radio-activity.  By  R.  K.  McClung,  M.A.,  D.Sc.,  Becturer  in  Physics, 
University  of  Manitoba.  78  Illustrations.  8s.  Qd.  net. 

Physical  Measurements.  By  A.  Wilmer  Doff,  D.Sc., 

and  A.  W.  Ewell,  Ph.D.  Second  Edition.  78  Illustrations.  7s.  6 d.  net. 

The  Microscope  and  its  Revelations.  By  the 

late  William  B.  Carpenter,  C.B.,  M.D.,  F.R.S.  Eighth  Edition,  by  the 
Rev.  W.  H.  Dallinger,  F.R.S.  23  Plates  and  800  Wood  Engravings. 
32s.  net;  or,  in  two  vols.,  sold  separately,  cloth,  17s.  net  each.  Vol.  I.  The 
Microscope  and  its  Accessories.  Yol.  II.  The  Microscope,  its  Revelations. 

The  Microtomist’s  Vade=Mecum.  By  Arthur  Bolles 

Bee.  Reprinting. 

The  Quarterly  Journal  of  Microscopical  Science. 

Edited  by  Sir  E. Rat  Bankester,K.C.B.,M. A., D.Sc., BB.D.,  F.R.S.  12s.6d.net. 

The  Horticultural  Record.  By  Reginald  Cory. 

With  117  Plates  in  Colour  and  71  Black  and  White  Illustrations.  42s.  net. 

The  Story  of  Plant  Life  in  the  British  Isles. 

By  A.  R.  Horwood,  Member  of  the  British  Botanical  Society,  etc.  In 
3  vols.  With  many  Photographic  Illustrations.  6s.  6d.  net  per  volume. 

Plant  Anatomy.  By  W.  C.  Stevens,  Professor  of  Botany 

in  the  University  of  Kansas.  Third  Edition.  152  Illustrations.  15s.  net. 

A  Text = book  of  Mycology  and  Plant  Pathology. 

By  J.  W.  Harshberger.  With  271  Illustrations.  18s.  net. 

The  Principles  of  Aeroplane  Construction.  By 

Rankin  Kennedy,  C.E.  51  Illustrations.  6s.  6 d.  net. 

Therapeutic  Electricity  and  Practical  Muscle 

Testing.  By  W.  S.  Hedley,  M.D.  110  Illustrations.  8s.  6 d.  net. 

A  Manual  for  Hospital  Nurses.  By  E.  J.  Domville, 

Surgeon,  Devon  and  Exeter  Hospital.  Ninth  Edition.  Is.  net. 

The  Dawn  of  the  Health  Age.  By  Benjamin  Moore, 

M.A.,  D.Sc.,  M.R.C.S.,  B.R.C.P.  Cloth,  3s.  6d.  net.  Paper,  Is.  net. 

The  Story  of  a  Red  Cross  Unit  in  Serbia.  By 

J.  Berry,  F.R.C.S.,  F.  May  Dickinson  Berry,  M.D.,  W.  Byon  Blease, 
BB.M.,  etc.  Dedicated  to  the  Crown  Prince  of  Serbia.  With. 28  Photo¬ 
graphs,  Map,  and  Portrait  of  Crown  Prince  of  Serbia.  6s.  net. 

St.  Thomas’s  Hospital  Reports.  Yol.  42.  8s.  Qd.  net. 
Guy’s  Hospital  Reports.  Yol.  53.  10$.  Qd.  net. 


J.  &  A.  CHURCHILL 

LONDON:  7  GREAT  MARLBOROUGH  STREET 


- 


